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PEEFACE  TO  THE  THIED  EDITION. 


This  book,  of  which  the  first  edition  appeared  in  1888  and  the 
second  in  1891,  was  the  outcome  of  a  strong  belief,  which  I  have 
held  for  many  years,  that  a  work  on  Operative  Surgery  which  aimed 
at  being  more  comprehensive  in  scope  and  fuller  in  detail  than 
those  already  published,  would  be  of  service  to  many  who  had 
recently  been  elected  to  hospital  appointments,  and  to  those  who 
were  working  for  the  higher  examinations.  For  the  delay  con- 
nected with  the  appearance  of  the  present  edition,  I,  alone,  am 
responsible.  It  has  arisen  partly  from  other  calls  on  my  time,  but 
chiefly  from  the  time  and  trouble  which  are  needed  in  an  attempt 
to  bring  a  book  like  this  up  to  date,  and  from  the  dissatisfaction 
which  increases,  with  increasing  experience,  at  each  result. 

I  would  take  this  opportunity  of  expressing  my  gratitude  both 
to  the  publishers,  Messrs.  Churchill,  and  the  printers,  Messrs. 
Ballantyne,  Hanson  &  Co.,  for  the  forbearance  which  has  been  so 
patiently  shown  to  me. 

Of  the  199  illustrations  in  the  first  edition  the  majority  were 
made  by  Dr.  C.  W.  Hogarth.  For  most  of  the  199  which 
have  since  been  added  I  am  indebted,  through  M.  Masson  the 
publisher,  to  Prof.  Farabeuf's  Precis  de  Manuel  Ope'ratoire,  and, 
through  Herren  Lipsius  and  Tischer  of  Kiel,  to  Prof.  Esmarch's 
and  Dr.  Kowalzig's  Chincrgischc  Tcchnik.  My  knowledge  of  the 
latter  book  is  entirely  owing  to  Mr.  Lockwood.  I  should  also 
acknowledge  here  my  indebtedness  to  Sir  W.  MacCormac,  Mr. 
Anderson,  Mr.  Jessett,  and  Mr.  F.  T.  Paul  for  their  permission  to 
make  use  of  blocks  and  illustrations. 

_  Dr.  Dakin,  obstetric  physician  to  St.  George's,  has  relieved  me 
of  the  task  of  bringing  up  to  date  the  chapter  on  "  Operations  on 
the  Uterus,"  and  also  the  section  referring  to  "  Removal  of  the 
Uterine  Appendages." 

Believing  that  a  single  volume  with  a  very  full  index  is  the 


viii  PREFACE. 

most  helpful  form  of  reference  to  busy  readers,  I  have,  as  yet, 
resisted  the  temptation  to  expand  the  book  into  two  volumes.  To 
admit  all  that  has  been  added  to  this  edition,  and,  at  the  same 
time,  to  keep  the  book  within  the  compass  of  a  single  volume,  I 
have  made  use  of  small  print,  more  especially  in  the  latter  half  of 
the  book,  when  describing  cases  and  in  the  accounts  of  the  less 
frequently  employed  operations,  and  also  of  a  deeper  page. 

I  am  well  aware  that  much  of  the  book  will  require  re-writing. 
This  is  unavoidable  in  a  subject  so  progressive  and  changeful  as 
Modern  Surgery;  it  is  especially  unavoidable  when  a  writer  desires 
to  do  full  justice  to  the  work  done  by  the  crowd  of  labourers 
engaged  in  the  same  field  at  the  present  time.  Many  of  the 
methods  suggested  in  these  pages  will,  later  on,  be  rejected,  but  it 
is  only  by  submitting  novelties  and  suggestions  to  the  one  true 
test,  that  of  Time,  that  we  shall  know  how  many  are  really  worthy 
to  survive.  If  my  book  aids  in  bringing  about  the  application  of 
this  test,  it  will  not  have  failed,  altogether,  in  its  purpose. 

The  sections  on  -  Antiseptic  Surgery"  and  on  " Anesthetics 
have  been  omitted.    They  have  been  completely  superseded  by 
Mr  Lockwood's  Aseptic  Surgery,  and  Dr.  Hewitt's  Anesthetics  and 
their  Administration;  two  books  which  should  be  m  the  hands  ot 

every  senior  student. 

The  plan  of  the  book,  with  which  some  of  my  judges  found  fault, 
remains  unchanged.  I  adopted  the  division  by  Regions  deliber- 
ately, desiring  that  those  for  whom  the  book  is  intended  should 
study  the  anatomy  of  each  region  at  the  same  time  as  the  account 

of  the  operations. 

It  remains  for  me  to  acknowledge,  very  gratefully,  the  encourage- 
ment given  me  by  my  reviewers  and  a  host  of  correspondents  from 
Si  parts  of  the  world.  I  only  wish  that  my  book  deserved  better 
the  kind  things  that  very  many  have  written  of  it. 

W.  H.  A.  JACOBSON. 


66  Great  Cumberland  Place, 
Hyde  Park,  W. 

January  1897. 
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PART  I. 


OPERATIONS  ON  THE  UPPER  EXTREMITY. 


CHAPTEE  I. 
OPERATIONS  ON  THE  HAND. 
AMPUTATION  OF  FINGERS. 

Practical  Anatomical  Points. — I.  POSITION  OF  JOINTS  (Pig.  i). 
— This  has  to  be  remembered — (a)  in  front,  (j3)  behind. 

(a)  In  front. — Three  sets  of  creases  correspond  here,  though 
not  exactly  to  the  joints.  Of  these,  the  lowest  crease  is  just  above 
the  joint;  the  middle  is  opposite  totheinter-phalangeal  joint;  the 
highest,  nearly  f  inch  below  the  metacarpophalangeal  joint. 


Fig.  i. 


(Farabeuf.) 


(fi)  Behind. — It  is  to  be  remembered  here  (i)  that  in  each  case 
it  is  the  upper  bone  which  forms  the  prominence — viz.,  the 
knuckle  is  formed  by  the  head  of  the  metacarpal  bone,  the  inter- 
phalangeal  prominence  by  the  head  of  the  first  phalanx,  and  the 
distal  one  by  the  head  of  the  second ;  (2)  that  the  joint  in  each 
case  lies  below  the  prominence,  the  distal  joint  being  -jV  inch,  the 


A 
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inter-phalangeal  inch,  and  the  metacarpophalangeal  joint  about 
J-  inch  below.* 

II.  Shape  of  Joints. — In  the  distal  and  the  inter-phalangeal  the 
joint  is  concave  from  side  to  side,  and  presents  a  concavity  towards 
the  tips  :  in  the  metacarpophalangeal  joint,  on  the  other  hand, 
the  convexity  is  towards  the  finger-tips.  • 

III.  The  Theca. — This  fibrous  tunnel  running  down  to  the 
bases  of  the  distal  phalanges  and  upwards  to  the  palm  gapes 
widely  after  section.  From  the  readiness  with  which  the  tendons 
conduct  sepsis  into  the  forearm  itself,  care  should  be  taken  to  keep 
even  such  a  small  amputation  as  that  of  a  finger  strictly  sweet, 
and,  in  amputating  through  damaged  parts,  the  flaps  should  not 
be  too  closely  united  with  sutures. 

Owing  to  the  frequency  with  which  suppuration  follows  crushes 
of  the  fingers  and  the  serious  trouble  which  this  may  cause  in  the 
palm,  Mr.  Treves  (Oper.  Surg.,  vol.  i.  p.  322)  advises  that  the  theca 
be  closed  with  fine  catgut  sutures.  This,  he  remarks,  will  be  found 
easy  where  the  sheath  crosses  the  joints,  but  opposite  to  the  bones 
there  is  much  difficulty,  since  the  sheath  is  united  to  the 
periosteum  and  that  membrane  very  thin.  The  periosteum  should 
therefore  be  here  stripped  up  a  little  from  the  palmar  aspect  of 
the  bone  before  this  is  divided. 

Operations  for  Amputation  of  the  Fingers. — As  one 
fixed  method  is  rarely  available,  and  as  the  rule  here  to  remove 
as  little  as  possible  is  unalterable,  several  should  be  practised, 
included  among  them  the  following  four,  of  which  the  first  two 
are  the  best — viz. : 

1.  Long  palmar  flap  (Figs.  2,  4,  and  5). 

2.  Long  palmar  and  short  dorsal  flap  (Fig.  6). 

3.  Two  lateral  flaps  (Fig.  6). 

4.  One  long  lateral  flap. 

5.  Two  equal  antero-posterior  flaps,  f 

Of  these,  the  palmar  flap  is  usually  the  one  made  use  of. 
Though,  as  the  hands  are  by  far  most  frequently  placed  in  the 
prone  position,  a  dorsal  flap  falls  more  easily  into  place,  and  gives 
a  more  concealed  scar,  a  palmar  flap  has  the  greater  advantages 
of  a  scar  which  is  not  pressed  upon  when  anything  is  held  in  the 
hand,  of  possessing  finer  sensitiveness  in  touch  and  better 
nutrition  ;  furthermore,  this  flap  is  available  even  in  the  last 
phalanx,  where,  from  the  presence  of  the  nail,  a  dorsal  flap  is  not 
obtainable  (Fig.  2). 

Amputation  of  the  Distal  Phalanx  by  a  Palmar 
Flap  (Fig.  2).— First  Method.— The  hand  being  pronated,  a 
strip  of  lint  wound  round  the  phalanx  to  give  a  firm  grip,$  and 
the  adjacent  fingers  well  flexed,  the  surgeon,  having  placed  his  left 


*  The  terms  "  above  "  and  "below ''  mean  nearer  and  farther  from  the  trunk. 

t  These  will  produce  a  stump  with  an  exposed  scar. 

t  In  the  drawing  this  is  left  out  for  the  sake  of  distinctness. 
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fore-finger  just  below  and  behind  the  joint,  and  flexed  the  phalanx 
strongly  with  his  thumb  (a  step  not  always  easy  with  infiltrated 
tissues),  cuts*  with  a  slightly  semilunar  sweep,  straight  into  the 
joint.  To  effect  this  neatly,  the  convexity  of  the  sweep  should 
pass  _v  inch  below  the  prominence 
or  angle  produced  by  flexion,  the 
sweep  being  made  by  laying  on  the 
whole  edge  of  the  knife,  while  with 
the  point,  as  this  incision  begins 
and  ends,  the  lateral  ligaments  are 
partly  cut.  The  joint  being  thus 
freely  opened,  the  knife  is  insinu- 
ated behind  the  base  of  the  phalanx 
(a  step  which  is  facilitated  by 
depressing  and  pulling  on  the 
phalanx),  and  then,  being  kept  close 
to,  and  parallel  with,  the  bone, 
cuts  with  a  steady  sawing  move- 
ment, a  flap  well  rounded  at  its  ex- 
tremity, about  two-thirds  in  length 
of  the  pulp  of  the  finger,  t 

Second  Method. — The  hand 
being  supinated,  the  finger  to  be  operated  on  extended,  and  the 
others  flexed  out  of  the  way,  a  palmar  flap  is  cut  by  transfixion, 
the  knife  being  entered  just  below  the  palmar  crease,  the  joint 
being  then  opened  from  the  dorsum  as  before,  and  the  phalanx 
lastly  disarticulated.  If  transfixion  be  made  use  of,  the  following 
comment  of  Mr.  Treves  (loc.  supra  cit.,  p.  327),  must  be  remembered  : 
"  In  no  operation  upon  the  fingers  is  it  well  to  cut  the  flaps  by 
transfixion.  In  catting  a  palmar  flap  by  this  means  there  is 
danger  of  slitting  up  the  digital  arteries.  The  flap,  moreover,  is 
apt  to  be  pointed  and  scanty,  and  to  contain  fragments  of  tendon." 

Third  Method. — If  the  surgeon  has  no  narrow  knife  by  him, 
he  may  modify  the  last  method  by  cutting  his  palmar  flap  first, 
but  from  without  inwards;  he  then  opens  the  joint  from  the 
dorsum,  and  disarticulates. 

As  a  rule,  no  vessels  require  ligature.  Any  tendon  that  is 
jagged  should  be  cut  square. 

Difficulties  and  Mistakes  in  Amputation  of  Distal  Phalanx. 
— (1)  The  flap  may,  of  course,  be  made  too  short ;  it  is  often  made 
too  pointed.  I  would  take  this  opportunity  of  reminding  my 
younger  readers  that  as  the  long  bones  of  the  hand  are  large  in 

*  The  knife  in  all  these  finger  amputations  should  be  narrow,  short,  and 
slender  yet  strong. 

t  The  palmar  flap  here  is  made  somewhat  too  short,  sharp,  and  wedge-shaped. 

$  If  the  flap  is  insufficient,  the  head  of  the  second  phalanx  must  be  removed. 
In  this  and  in  other  amputations  in  the  hand,  owing  to  the  soft  parts  cut  through 
being  often  infiltrated  and  fixed,  the  flaps  are  easily  made  too  short,  from  the 
desire  of  the  surgeon  to  leave  as  much  as  possible. 
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relation  to  their  soft  parts,  the  flap  or  flaps  should  always  be  cut 
sufficiently  long.  The  student  must  in  this,  his  first  amputation, 
fix  upon  his  mind  a  rule  which  must  be  followed  in  all  ampu- 
tations, large  and  small — to  measure  with  the  eye  whether  the 
flap  or  flaps  will  be  sufficient,  just  before  the  flap  is  finally  cut. 

(2)  If  the  phalanx  be  not  sufficiently  flexed,  or  if  the  site  of  the 
joint  has  not  first  been  marked  out  with  the  nail,  the  latter  will 
not  be  readily  opened.  It  is  very  common  for  students,  forgetting 
that  in  the  case  of  each  joint  this  lies  below  the  corresponding 
prominence  (Fig.  1),  to  cut  above  the  level  of  the  joint  here,  their 
knife  sawing  against  the  neck  or  head  of  the  second  phalanx. 

(3)  It  is  often  difficult  to  pass  the  knife  readily  behind  the  base 
of  the  phalanx,  especially  in  cases  where  the  blade  is  too  broad, 

or  where,  as  in  well-developed  hands, 
the  base  of  the  phalanx  is  strongly 
tuberculated.  (4)  If  there  be  any 
hitch  in  passing  the  knife  behind  the 
phalanx,  the  outline  of  the  flap  is 
very  likely  to  be  jagged,  and  to  cause 
sloughing. 

Amputation  of  the  Second 
Phalanx. — This,  as  a  rule,  should 
be  performed  through  the  phalanx, 
and,  wherever  this  is  possible,  beyond 
its  centre,  so  as  to  leave  the  upper 
half  or  third  of  the  phalanx,  and  thus 
ensure  some  attachment  of  the  flexor 
being  preserved. 

While  the  rule  not  to  amputate  a 
finger  at  the  joint  between  the  first 
and  second  phalanges,  and  a  fortiori 
through  the  first  phalanx,  is  a  sound 

Different  methods  for  partial  re-  0U6,   as  there  18  a  risk  of  leaving  a. 

moval  of  the  fingers,  in  the  index  stump  stiff  and  incapable  of  flexion, 
two  rounded  lateral  flaps ;  in  the  there  is  no  doubt  whatever  that  at 

middle  finger  two  square  dorsal  and  t^raeg  foe  aDOve  amputation  has  been 
palmar;  in  the  case  of  the  ring  finger  h  flexor  tendon  taking- 
two  rounded  flaps,  dorsal  and  palmar;  IU11U7U  "J    v        ~  .  n  „J1,Q 

and  in  the  little  finger  a  single  dorsal  on  a  fresh  and  sufficiently  firm  adhe- 
flap  are  shown.  (Farabeuf.)  sion,  and  so  leaving  a  longer  and,. 

withal,  a  mobile  stump. 
In  the  following  special  cases  the  whole  or  part  of  the  first 
phalanx  may  be  left,  and  in  all  of  them  the  severed  flexor  tendons 
should  be  carefully  stitched  with  carbolised  silk  to  the  cut  theca 
and  periosteum,  or  into  the  flaps  before  these  are  adjusted. 

(1)  In  the  case  of  the  index  finger  the  proximal  phalanx  will  be  a  useful  op- 
ponent to  the  thumb,  as  in  holding  a  pen.  (2)  In  the  case  of  the  little  finger,, 
leaving  the  proximal  phalanx  will  give  greater  symmetry  to  the  hand  when  this 
is  flexed,  and  it  should  accordingly  be  left,  if  the  patient  desire  it  (Fig.  10). 
(3)  In  amputation  of  all  the  fingers,  the  proximal  phalanx  of  one  should,  if  pos- 
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sible  always  be  left  to  oppose  to  the  thumb.  (4)  Where  a  patient  insists  on 
Invin- the  proximal  phalanx  left,  after  the  risk  of  stiffness  has  been  explained 
to  him  The  more  care  is  taken  to  fix  the  severed  flexors  to  the  theca,  the  more 
quickly  the  stump  heals,  and  the  younger  the  patient,  the  greater  will  be  the 
movement  gained* 

Fig.  4. 


Amputation  through  the  inter-phalangeal  joint  by  a  long  palmar  flap,  the  joint 
being  opened  first.  (Fergusson.) 


Amputation  through  the  second  phalanx  by  a  long  palmar  flap,  this  being  made 
first  by  transfixion.  (Fergusson.) 

Amputation  through,  or  Disarticulation  of  the 
Middle  Phalanx. 

(1)  By  a  Long  Palmar  or  Dorsal  Flap  (Figs.  3,  4  and  5),  or  by 


*  Dr.  Tiffany,  of  Baltimore  (Trans.  Amer.  Surg.  Assoc.,  vol.  ii.  p.  826),  says 
that  he  has  been  in  the  habit  "  for  a  number  of  years"  of  passing  the  stitches 
which  unite  the  skin  through  the  tendons  and  their  sheaths  in  amputation  at 
the  joint  between  the  first  and  second  phalanges.  "  I  have  never  failed,  as  far 
as  I  can  remember,  to  secure  quite  as  good  movement  as  if  Nature  had  originally 
made  an  attachment  there  for  these  tendons." 
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Dorso-palmar  Maps,  the  flaps  being  equal,  or  the  palmar  one  the 
longer  (Figs.  3  and  6). 

By  Dorso-palmar  Flaps. — The  surgeon,  marking  with  his  left 
fore-finger  and  thumb  *  where  he  intends  to  divide  the  bone,  cuts 
between  these  points  a  short,  well-rounded  dorsal  flap  of  skin ;  he 
then  sends  his  knife  across  below  the  bone,  making  it  enter  and 


Fig.  6. 


In  the  second  finger,  amputation  through  the  second  phalanx  by  lateral  flaps 
is  shown.  The  bone  has  been  divided  below  the  insertion  of  the  flexor  sublimis  ; 
if  there  were  any  doubt  about  this,  the  tendon  would  be  stitched  to  the  theca  and 
flaps,  as  advised  at  p.  4.  In  the  index  finger,  amputation  through  the  second 
phalanx  by  short  dorsal  and  long  palmar  flaps  is  figured.  The  left  finger  and 
thumb  of  the  surgeon,  which  would  mark  the  base  of  the  flaps,  are  left  out  for 
the  sake  of  distinctness.  The  flaps  for  amputation  of  the  index  finger  at  the 
metacarpo-phalangeal  joint  are  also  shown,  the  straight  part  of  the  incision  being 
placed  rather  to  the  radial  side  of  the  head  of  the  metacarpal  bone.  The  scar 
would  be  better  hidden  if  the  incision  had  been  placed  on  the  ulnar  side  (p.  8). 

In  the  thumb,  the  flaps  for  amputation  at  the  carpo-metacarpal  joint  are  indi- 
cated. The  two  *  *  show  where  the  radial  artery  may  be  wounded,  near  the 
joint,  and  in  the  interosseous  space,  in  this  amputation  (p.  11). 

Ligature  of  the  radial  artery  at  the  back  of  the  wrist  is  also  represented.  The 
radial  vein  crosses  the  wound  from  angle  to  angle.  The  artery,  with  the  ligature 
under  it,  is  shown  between  the  extensor  ossis  metacarpi  and  extensor  primi  inter- 
nodii  in  the  lower  angle,  and  the  extensor  secundi  internodii  in  the  upper  angle 
of  the  wound  (p.  49). 

emerge  at  the  base  of  the  first  flap,  and  cuts  a  palmar  flap  about 
I  of  an  inch  in  length,  and  not  pointed.  The  flaps  are  then 
retracted,  the  bone  cleared  with  a  circular  sweep  of  the  knife,  and 
divided  in  the  manner  given  below. 

By  Lateral  Flaps  (Fig.  6). — The  site  where  the  bone  is  to  be 
sawn  being  marked  by  the  left  forefinger  and  thumb  placed  on  the 
dorsal  and  palmar  aspects  of  the  finger  at  this  level,  the  surgeon, 
looking  over  the  finger,  enters  his  knife  in  the  centre  of  the  palmar 


*  These  are  left  out  in  the  drawings  for  the  sake  of  distinctness. 
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Fig.  7. 


aspect,  and  carries  it,  cutting  an  oval  flap,  about  \  inch  m  length, 
to  a  corresponding  point  on  the  centre  of  the  dorsum,  and  then 
from  this  point  down  again  over  the  side  of  the  finger  nearest  to 
him  to  the  point  where  the  knife  was  first  entered.  The  flaps 
bein'<*  dissected  up  as  thick  as  possible,  and  the  remaining  soft 
parts  severed  with  a  circular  sweep,  the  bone  is  divided  with  saw 
or  bone-forceps.  If  necessary,  one  flap  can  be  cut  longer  than  the 
other.  In  using  the  bone-forceps  the  concave  surface  is  always  to 
be  turned  away  from  the  trunk ;  if  this 
precaution  is  taken,  and  the  bones  severed 
quickly,  the  section  will  be  clean,  and  not 
crushed.  But  a  fine  metacarpal  or  a  small 
Butcher's  saw  is  the  safer  instrument. 

Amputation  of  Finger,  e.g., 
Second  or  Third,  at  the  Metacarpo- 
phalangeal Joint  (Fig.  7  and  8).— This, 
the  most  frequently  performed  amputation 
on  the  hand,  should  be  often  practised.  It 
is  usually  performed  by  the  modified  oval 
method,  the  en  raquette  of  Malgaigne. 
Lateral  flaps  I  consider  better.  Other 
methods,  to  be  used  according  to  the  con- 
dition of  the  soft  parts,  are  shown  (Fig.  8). 

The  hand  being  pronated,  the  radial 
and  ulnar  arteries  commanded  by  an 
Esmarch's  bandage  above  the  wrist,  some 
lint  wrapped  round  the  damaged  finger, 
and  the  adjacent  ones  flexed  out  of  the 

Way,  the  point  of  the  knife  is  entered  metacarpophalangeal  joint,  if 
o  -J  !      1  ,      n     <•  .i  4.  1   the  metacarpal  bone  requires 

finch  above  the  head  of  the  metacarpal  removal  as  weii,  the  apex  of  the 
bone,  sunk  down  to  the  bone  itself,  and  incision  would  be  prolonged  up- 
then  carried  down  in  the  middle  line  till  wards.  (Fergusson.) 
it  gets  well  on  to  the  base  of  the  pha- 
lanx; then,  diverging  to  one  side,  the  knife  is  carried  obliquely 
below  the  web*  across  the  palmar  aspect  of  the  first  phalanx 
below  the  palm,  and  then  around  the  other  side  of  the  phalanx 
(also  below  the  web)  so  as  to  join  the  straight  part  of  the  incision 
which  lies  over  the  head  of  the  metacarpal  bone. 

Lateral  Flaps. — In  practice,  especially  in  the  country,  where  an 
anaesthetic  is  not  always  easily  available,  it  is  much  preferable, 
because  quicker,  to  make  two  separate  incisions,  each  beginning 
£  inch  above  the  head  of  the  metacarpal  bone,  and  meeting  again 
on  the  centre  of  the  base  of  the  palmar  aspect  of  the  first  phalanx, 
well  below  the  palm,  instead  of  carrying  the  knife  continuously 
round  the  finger.    This  method  is  not  only  quicker, t  but  it  does 

*  Cutting  into  the  web  will  lead  to  much  more  hemorrhage,  too  short  flaps 
unless  the  head  of  the  bone  is  removed,  and  increase  of  pain  in  healing. 

t  Because  it  avoids  the  hitch  usually  met  with  in  carrying  the  knife  around 
the  base  of  one  finger  between  others. 


Incisions  for  amputation  at  the 
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not  leave,  as  in  the  first  method,  a  small  tongue  of  tissue  on  the 
palmar  aspect,  which  is  a  little  difficult  to  adjust  satisfactorily, 
and  behind  which  discharges  may  collect. 

In  either  case  the  knife  should  be  used  boldly,  the  extensor 
tendon  severed  in  the  first  incision  over  the  head  of  the  metacarpal 
bone,  and  the  soft  parts  at  the  sides  cut  to  the  bone.  Then  one 
lip  of  cut  tissue  being  taken  up  with  the  finger  and  thumb,  the 
flaps  are  dissected  up  as  thick  as  possible,  tendons  cut  clean  and 
square,  the  lateral  ligaments  severed,  and  the  joint  opened  by 
remembering  its  site  well  below  the  projecting  knuckle  (p.  I, 
Fig.  i).  Disarticulation  will  be  facilitated  by  twisting  the  finger, 
first  to  one  side,  and  then  to  the  other,  so  as  to  render  tight  the 
parts  which  remain  to  be  cut. 

Where  strength  has  to  be  considered  rather  than  appearance, 
the  head  of  the  metacarpal  bone  should  be  left,  whatever  be  the 
rank  in  life  of  the  patient,  as  the  transverse  ligament  is  thus  less 
interfered  with,  the  hand  less  weakened,  and  the  palm  not  opened 
up.  But  where  appearance  is  the  most  important  thing,  and  the 
mutilation  is  to  be  hidden  as  much  as  possible  by  the  approxima- 
tion of  the  fingers,  the  head  of  the  bone  should  be  removed  by  a 
narrow-bladed  saw  or  by  bone-forceps.*  In  either  case  the  section 
should  be  made  obliquely  from  above  downwards  and  from  behind 
forwards,  so  as  to  remove  more  on  the  dorsal  than  the  palmar 
aspect.  In  such  cases,  after  a  little  practice,  it  is  not  necessary 
to  perform  disarticulation,  the  metacarpal  bone  being  severed 
after  dissecting  up  the  flaps  to  the  proper  level.  Here,  too,  care 
must  be  scrupulously  taken  not  to  interfere  with  the  tissues  in  the 
palm. 

After  removal  of  the  finger  and  the  Esmarch's  bandage,  one  or 
more  digital  vessels  will  require  ligature,  lying  rather  deeply 
opposite  the  web  of  the  finger,  f 

In  the  case  of  the  index  (Figs.  6  and  8)  or  little  finger,  the 
straight  part  of  the  oval  incision  should  be  placed  to  the  ulnar  side 
of  each  metacarpal  bone,  rather  than  in  the  dorsal  mid-line,  as,  in 
the  former  case,  the  line  of  incision  will  be  better  concealed  between 
the  thumb  and  second  finger,  and  in  the  latter,  be  less  visible  in 
the  ordinary  pronated  position  of  the  hand.  In  these  cases  the 
saw  or  bone-forceps  should  be  applied  obliquely  from  without 
inwards  and  from  within  outwards  respectively,  so  as  to  leave  no 
projecting  bone  on  the  radial  or  ulnar  aspect  of  the  hand,  and,  in 
the  former  case,  to  allow  of  the  thumb  being  readily  approximated 
to  the  adjacent  finger. 

It  may  be  worth  while  to  add  one  hint  with  regard  to  the  after- 
treatment,  and  that  is,  not  to  bandage  the  adjacent  fingers  too 


*  With  the  precautions  already  given  at  p.  7. 

t  Care  should  be  taken  to  secure  these  vessels,  especially  where  they  are  en- 
larged in  any  inflammatory  condition,  otherwise  profuse  bleeding  may  take  place 
a  few  hours  after  the  operation. 
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closely  or  too  long  together,  otherwise  a  tendency  to  cross  at  their 
points  will  be  noticed  later  on.  , 

Disarticulation  by  a  Circular  Incision  with  a  Straight 
One  on  the  Dorsum  (Fig.  8).— This  method,  a  modification  of 
the  one  en  raquette,  is  preferred  by  Farabeuf  as  simpler  and 
sacrificing  less  skin.  The  hand  being  completely  supmated,  and 
the  other  fingers  bent  out  of  the  way,  the  surgeon  cuts  across  the 
root  of  the  finger  in  the  digito-palmar  fold,  going  down  to  the 
bone,  and  encroaching  as  far  as  possible  on  the  sides  of  the  finger. 


Fig.  8. 


Different  methods  of  amputating  the  thumb  and  fingers  at  their  metacarpo- 
phalangeal joints.  In  the  case  of  the  thumb  a  long  palmar  flap  has  been  made  ; 
in  the  index  a  palmar  and  external  flap  ;  in  the  middle  finger  a  circular  incision 
with  a  straight  dorsal  cut  (a  modification  of  the  method  en  raquette)  have  been 
employed  ;  the  ring  finger  has  been  removed  by  two  lateral  flaps,  and  the  little 
one  by  an  internal  and  palmar  flap.  (Farabeuf.) 


The  hand  being  pronated,  the  ends  of  the  circular  incisiou  are 
prolonged  up  to  the  middle  line  of  the  dorsal  aspect  of  the  finger, 
where  a  straight  cut,  beginning  a  little  above  the  level  of  the  joint, 
is  drawn  down  to  and  perpendicular  to  the  first.  By  this  means, 
two  right-angled  flaps  are  marked  out.  These  are  raised,  and  the 
bone  disarticulated,  by  the  steps  already  given. 

Amputation  by  a  Single  Flap. — Where,  owing  to  the  state 
of  the  soft  parts,  this  method  is  required,  Fig.  8  shows  how  it  may 
be  employed. 

Amputation  of  a  Finger,  together  with  Removal 
(complete  or  partial)  of  its  Metacarpal   Bone. — This 
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operation  is  easily  performed  by  a  modification  of  the  method  m, 
raquettc  or  that  by  lateral  flaps  just  described.  It  is  only  needful 
to  prolong  the  dorsal  part  of  the  former  incision  or  the  apex  of  the 
latter  as  far  as  the  carpo-metacarpal  joint.  Disarticulation,  when 
the  parts  are  much  swollen,  will  be  safely  performed  here  by  carefully 
prolonging  back  the  dorsal  incision  in  a  wound  kept  bloodless  till  the 
joint  is  felt  and  seen,  suitably  manipulating  the  finger  so  as  to  put 
the  structures  attached  to  the  metacarpal  bone  on  the  stretch, remem- 
bering the  insertion  of  tendons  into  some  of  these  bones,  and  not 
sinking  the  knife  into  the  palm  for  fear  of  wounding  the  palmar 
synovial  sac  or  the  deep  palmar  arch. 

In  the  case  of  the  little  finger  the  ulnar  border  should  be  chosen 
for  the  incision,  or  if  the  dorsal  tissues  are  much  damaged  a 
palmar  and  internal  flap  may  be  made.  In  clearing  the  meta- 
carpal bone  the  knife  point  must  be  kept  very  close  to  the  bone. 
If  only  a  portion  of  the  bone  needs  removal,  this  should  be  divided 
with  a  saw  and  not  bone-forceps.  Farabeuf  gives  the  very  prac- 
tical hint  that  primary  union  should  be  secured  by  the  flaps 
meeting  readily.  Otherwise  the  contraction  of  the  scar  will  drag 
upon  the  next  surviving  finger,  and  cause  it  to  stick  out  from  its 
fellows  in  a  very  ugly  fashion. 

Amputation  of  Two  or  Three  Contiguous  Fingers.— 
When  (a  very  rare  contingency)  two  or  more  fingers  require  removal 
at  the  same  level — i.e.,  through  their  metacarpo-phalangeal  joints, 
or  higher  up,  the  modified  racquet  or  lateral  flaps  may  again  be 
employed,  the  apex  of  the  dorsal  incision  starting  between  the 
fingers  when  two,  and  over  the  central  metacarpal  bone  when  three, 
fingers  have  to  be  removed. 


AMPUTATION  OF  THUMB. 

Amputation  of  Phalanges  of  Thumb.— Very  little  need 
be  said  about  these,  as  they  are  very  rarely  performed.  Owing  to 
its  numerous  muscles,  the  thumb  is  extremely  mobile,  and  thus 
escapes  injury.  Thanks  to  its  abundant  vascular  supply,  trimming 
of  the  soft  parts  after  an  injury  will  generally  leave  more  of  the 
thumb  to  oppose  to  the  fingers  than  any  set  operation. 

In  cases  of  necrosis  after  whitlow,  I  have  twice  removed  both 
phalanges,  the  soft  parts  consolidating  usefully*  with  the  aid  of 
the  periosteum  that  is  left.  For  further  remarks  on  preserving 
the  thumb,  see  Excision  of  Thumb,  p.  12. 

Operation. — Amputation  of  the  phalanges  of  the  thumb  may 
be  performed,  in  the  case  of  the  distal  one,  by  a  long  palmar  flap, 
as  in  the  case  of  a  finger  (Figs.  4,  5,  6) ;  in  the  case  of  the  first 
phalanx,  by  antero-posterior,  lateral,  or  a  modification  of  the  oval 


*  This  Is  strongly  indicated  in  those  cases  where  it  is  especially  important 
leave  the  thumb  long  for  holding  a  pen  or  delicate  instrument. 
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method.  In  any  case  the  incisions  should  be  carried  well  on  to 
the  phalanx  to  ensure  sufficient  flaps  to  cover  the  head  ot  the 
metacarpal  bone,  together  with  the  sesamoid  bones,  which  should 

never  be  removed.  ... 

The  line  of  the  metacarpophalangeal  joint  is  very  nearly  trans- 
verse, and  lies  just  in  front  of  the  knuckle. 

After  amputation  of  either  phalanx,  the  severed  end  oi  the  long 
flexor  should  be  carefully  stitched  into  the  angle  of  the  flaps  and 
to  the  theca  and  periosteum. 

Amputation  of  the  Thumb  at  the  Carpo -metacarpal 

Joint  (Figs.  6  and  9).  . 

Indications.— This  operation  is  rarely  called  for  on  the  living 
subject*  Gunshot  injuries,  enchondromata  of  phalanges  and 
metacarpal  bone  (see  below,  p.  12),  epithelioma  of  a  scar,  and 
melanotic  sarcoma,  occasionally  call  for  it. 

Operation.— The  position  of  the  joint  between  the  trapezium 
and  metacarpal  bone,  its  shape,  with  two  saddle-like  ^articular 
surfaces  fitting  into  each  other  "  by  reciprocal  reception,"  and  the 
position  of  the  radial  artery  passing  over  the  back  of  the  styloid 
process  just  above  this  joint  (Fig.  6),  aud  again,  when  perforating, 
the  first  interosseous  space,  lying  close  to  the  metacarpal  bone, 
must  be  remembered. 

The  operation  is  usually  performed  by  the  oval  method. 

An  Esmarch's  bandage  being  applied  above  the  wrist,  the  hand 
held  midway  between  pronation  and  supination,  and  the  thumb 
held  rather  over-extended  so  as  to  relax  the  parts,  the  surgeon 
enters  the  point  of  a  strong  narrow  scalpel  or  bistoury  just  above 
the  joint.  This  lies  a  full  finger's-breadth  below  the  tip  of  the 
styloid  process.  Its  position  can  usually  be  made  out  by  tracing 
up  the  metacarpal  bone  with  one  finger  along  its  inner,  and  the 
thumb  along  its  outer,  margin,  the  thumb  being  abducted  and 
adducted.  The  knife,  entering  between  the  tendons  of  the  ex- 
tensor ossis  and  brevis  pollicis,  should  avoid  la  tabattirc  ana- 
tomique  (p.  49)  and  the  radial  artery.  Where  there  is  much 
swelling  comparison  must  be  made  with  the  sound  thumb.  The 
incision  is  then  carried  along  the  dorsum  of  the  bone  as  far  as  the 
base  of  the  first  phalanx,  where  it  passes  (in  the  case  of  the  left 
thumb)  obliquely  to  the  ulnar  side  above  the  web,  and  then  around 
the  palmar  aspect  of  the  phalanx,  along  the  radial  side,  to  join  the 
dorsal  incision  again.  Taking  up  first  one  edge  of  the  incision 
and  then  the  other,  the  surgeon  dissects  up  the  soft  parts  from 
the  bone,  keeping  the  knife-point  very  close  to  this,  especially  on 
the  inner  side.  The  extensor  tendons  and  the  short  muscles  of 
the  thumb  being  severed,  the  joint  between  the  trapezium  and 
metacarpal  bone  is  felt  for  and  opened,  and  the  thumb  removed, 
by  putting  the  remaining  tissues  on  the  stretch  by  twisting  the 
Tii'  tacarpal  bone  in  different  directions. 


*  It  is  not  unfrequently  used  as  an  examination  test. 
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Amputation  of  the  Thumb  at  the  Carpo-metacarpal  Joint  by- 
Transfixion  (Fig.  9). — The  hand  being  held  as  before,  and  the 
parts  relaxed  by  slightly  adducting  the  thumb,  an  incision  is  made 
(in  the  case  of  the  left  thumb)  from  the  base  of  the  metacarpal 

bone  rather  to  its  palmar  aspect,  along  its 
dorsum,  and  then  obliquely  to  the  ulnar 
side  of  the  base  of  the  first  phalanx ;  the 
knife,  a  loug  narrow  bistoury,  is  then  pushed 
from  this  point  at  the  junction  of  the  web 
with  the  thumb,  across  the  palmar  aspect 
of  the  thumb,  to  the  point  where  the 
incision  started,  over  the  carpo-metacarpal 
joint.  By  cutting  outwards,  along  the  line 
indicated  in  Fig.  9,  a  flap  is  formed  of  the 
tissues  in  the  ball  of  the  thumb,  the  knife 
being  kept  close  to  the  bone  at  first,  but 
used  more  lightly  and  kept  more  super- 
ficial afterwards,  as  it  comes  out  through 
the  skin  over  the  sesamoid  bones  and  base 
of  the  first  phalanx,  to  avoid  being  locked 
here.  This  flap  being  held  back,  the  meta- 
carpal bone  is  dissected  out  by  keeping  the 
knife  close  to  it,  the  joint  opened,  and  the 
thumb  removed  as  before. 

On  the  right  side,  it  is  better  to  cut  the 
palmar  flap  by  transfixion  first,  making  it 
enter  and  emerge  just  as  above  given.  The 
blade  of  the  knife  is  then  drawn  from  the 
base  of  the  first  phalanx  obliquely  across 
the  dorsum  of  the  metacarpal  bone,  from 
one  extremity  of  the  transfixion  incision  to 
the  other.    The  operation  is  then  completed  as  before. 

In  practice,  total  removal  of  the  thumb  is  one  of  the  rarest 
amputations.  Part  of  the  metacarpal  bone  should  always  be  left, 
if  possible.  Even  if  stiff,  it  will  be  most  useful  when  the  fingers 
are  opposed  to  it. 

EXCISION  OF  THUMB. 

Removal  of  Phalanges. — Owing  to  the  exceeding  value  of 
the  thumb,  a  phalanx  should  always  be  preserved  if  possible,  not 
only  in  whitlow-necrosis,  but  in  the  case  of  the  first  or  proximal 
phalanx,  when  it  is  the  seat  of  enchondroma.  By  this,  not  only 
is  appearance  saved  by  the  lessened  shortening,  but  the  use  of  the 
long  flexor,  in  particular,  is  preserved. 

Mr.  Royes  Bell  {Lancet,  1872,  vol.  ii.  p.  846)  published  a  case  in  which  he 
excised  the  proximal  phalanx  in  a  woman,  aged  nineteen,  for  a  huge  enchon- 
droma of  sixteen  years'  growth,  the  joints  being  movable.  The  phalanx  was 
excised  by  two  semi-lunar  incisions  over  the  tumour,  the  knife  kept  close  to  the 
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bone  and  the  joints  opened.  No  tendons  were  cut.  Eighteen  months  later  the 
condition  of  the  thumb  was  excellent,  both  for  all  general  movements  and  for 

^Removal  of  Metacarpal  Bone.— This  should  always  be 
excised  wherever  possible,  in  preference  to  sacrificing  a  part  of 
such  incalculable  value  as  the  thumb. 

Sir  W  Fergusson  (Pract.  Surg.,  p.  322),  in  speaking  of  this  operation,  says 
that  he  saw  it  once  performed,  and,  though  the  organ  was  far  from  strong  the 
patient  could  use  a  needle  with  tolerable  facility  not  long  after,  and  he  further 
remarks  that  the  comparative  shortness  of  the  bone  removed,  and  the  firm 
cushion  of  soft  parts  that  remains  after  its  excision,  will  make  the  remaining 
part  useful. 

A  straight  incision,  which  reaches  \  inch  beyond  each  extremity 
of  the  bone,  having  been  made  along  the  dorsum,  the  tendons  are 
drawn  aside  ;  the  distal  end  and  joint  are  next  cleared  and  opened, 
when  the  bone  can  be  used  as  a  lever  whilst  it  is  freed  from  the 
soft  parts  on  the  palmar  aspect  and  then  disarticulated.  If  pos- 
sible, the  periosteum  should  be  preserved. 

The  radial  artery  must  be  remembered  both  on  the  ulnar  side 
of  the  metacarpal  bone  and  by  the  carpo-metacarpal  joint  (Fig.  6). 

Excision  of  Metacarpophalangeal  Joint.— This  may 
be  very  occasionally  required  in  those  cases  where  a  dislocation  of 
the  first  phalanx  cannot  be  reduced,  either  as  a  primary  operation 
or,  later  on,  in  a  young  and  healthy  patient,  to  whom  the  stiffness 
is  a  serious  drawback.  Still  rarer  cases  are  where  the  dislocation 
can  be  reduced  but  recurs  at  once. 

An  incision,  i|  inch  long,  on  the  ulnar  side  will  leave  least  scar. 
"When  the  joint  is  opened,  any  tight  bands,  whether  of  ligament  or 
the  flexor  brevis,  are  divided.*  If  more  is  required  the  soft  parts  are 
freely  retracted,  and  the  base  and  upper  end  of  the  displaced 
bone  having  been  cleared  by  keeping  the  knife-point  closely 
applied  to  it,  sufficient  of  the  phlanx  is  then  removed  in  situ^  by  a 
narrow  saw,  which  is  preferable  to  bone-forceps.  Free  resection  of 
one  bone  will  probably  suffice,  if  sufficiently  free,  but  if,  owing  to  the 
amount  of  matting,  or  previous  inflammation,  there  be  additional  risk 
of  ankylosis,  the  head  of  the  metacarpal  should  be  removed  as  well. 
Care  must  be  taken,  before  the  base  of  the  displaced  phalanx  is 
removed,  to  detach  carefully  with  a  suitable  blunt  dissector  the 
tendons  inserted  into  it.  Passive  movements  should  be  begun  a  few 
days  after,  and  persevered  with  until  the  cure  is  complete. 

EXCISION  OP  FINGERS. 

Only  excision  of  joints  need  be  alluded  to  here  as,  save  in  the 
case  of  removal  of  the  distal  phalanx  (or  the  last  two  in  the  case 


*  In  a  case  of  Mr.  Turner's  (Clin.  Soc.  Trans.,  vol.  xxi.  p.  170)  it  was  a  very 
tense  long  llexor,  which  had  slipped  to  the  inner  side  of  the  metacarpal  bone, 
and  thus  prevented  reduction  until  pulled  up  with  a  blunt  hook. 
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of  the  index)  for  necrosis,  excision  of  a  phalanx  leaves  a  very 
useless  finger. 

Excision  of  an  Inter -phalangeal  or  Metacarpo- 
phalangeal Joint.— This  may  be  called  for  after  a  clean  cut 
into  the  joint  (circular  saw,  &c);  in  the  hope  of  saving  one  or 
more  damaged  fingers  when  several  have  required  amputation  after 
a  machinery  accident ;  in  some  cases  of  compound  dislocation ;  in 
a  few  cases  of  disease — thus,  in  young  subjects  in  the  case  of  the 
index  finger,  e.g.,  where  there  is  only  one  joint  affected,  and  the 
mischief  is  limited  to  the  articular  surfaces  and  the  bones  themselves 
are  sound.  Excision  of  one  of  the  above  joints  is  best  performed 
by  an  incision,  ij  inch  long,  to  one  side  of  the  dorsum  of  the  joint. 
By  a  sufficiently  free  dorsal  incision  the  extensor  tendon  can  be 
readily  separated  from  the  bones  beneath.  In  the  case  of  recent 
dislocation  the  surgeon,  when  the  joint  is  opened,  should  examine 
into  the  cause  of  the  irreducibility.  Thus,  in  the  case  of  the 
metacarpo-phalangeal  joint  this  may  be  the  glenoid  ligament 
detached  and  stretching  across  the  head  of  the  metacarpal  bone. 
After  division  of  this,  reduction  may  be  at  once  possible.  (Davies- 
Oolley,  Symonds,  Lancet,  1888,  vol.  i.  p.  522).  If  it  is  necessary 
to  go  farther,  the  lateral  ligaments  being  severed,  the  joint  is 
dislocated,  and  the  ends  of  the  bones  removed  with  a  narrow, 
clean-cutting  saw,  the  soft  parts  being  as  carefully  protected  from 
damage  as  possible.*  The  surgeon  should  always  remove  the  bone 
freely,  and  not  content  himself  with  paring  off  the  articular  surface, 
and  thus  risking  the  formation  of  a  stiff  joint.  Drainage  being 
provided  with  a  strand  of  aseptic  horsehair,  the  wound  is  partly 
closed,  and  the  finger  put  up  somewhat  flexed. f  Careful  passive 
movement  should  be  commenced  about  the  third  day,  gas  or  ether 
being  given  if  necessary. 


CONSERVATIVE  SURGERY  OF  THE  HAND. 

While  every  case  must  be  decided  by  itself,  I  trust  that  the 
following  may  be  of  service  to  my  younger  readers  when  called 
upon,  suddenly,  to  form  what  is  one  of  the  most  momentary  deci- 
sions in  all  surgery. 

i.  The  question  of  trying  to  unite  a  totally  separated  part  is 
alluded  to  at  p.  17. 

ii.  Save  in  the  very  rarest  cases,  where  the  combined  comminu- 
tion of  bone,  injury  to  tendons,  and  stripping  off  of  skin  is 
extreme,  no  set  amputation  is  to  be  performed.  In  the  case  of  a 
part  of  such  incalculable  value,  and  so  well  supplied  with  blood  as 
the  hand,  the  surgeon  should  remember  Verneuil's  words  and  not 
"approach  these  cases  with  the  bistoury."    He  is  to  render  the 


*  If  any  tendons  are  cut,  they  should  be  united  with  sutures, 
f  On  a  carefully  moulded  felt  splint,  or  one  of  perforated  zinc. 
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parts  thoroughly  aseptic,  and  then  to  wait  and  see  what  Nature 
will  do  towards  leaving  the  parts  ultimately  useful. 

iii.  But  while  it  is  a  cardinal  principle  to  pi*eserve  every  inch  of 
the  hand,  a  siugle  finger  or  a  thumb  alone  being  far  more  useful 
than  the  most  elaborate  artificial  limb  that  can  be  made,  and 
while  to  gain  this  end  it  is  frequently  advisable  to  trim  up  an 
injured  part  and  to  remove  dead  bone  in  preference  to  doing  any 
set  amputation,  it  must  always  be  remembered  that  a  part  may  be 
capable  of  being  saved,  and  yet  ultimately  be  useless,  unless  it  be 
at  least  partially  movable.  Again,  atrophy  of  a  part,  at  first  pro- 
mising in  usefulness,  may  set  in  some  time  after  the  injury,  brought 
about  largely  by  trophic  disturbances.  In  either  of  these  cases  a 
rio-id,  cicatricially  contracted  claw,  or  a  pointed,  sensitive  and 
shrunken  part  may  call,  later  on,  for  amputation. 

iv.  Amongst  the  very  exceptional  cases  which  call  for  primary 
amputation  are  those  where  (1)  one  or  more  fingers  are  mangled  and 
pulped  out  of  all  shape  or  recognition ;  (2)  where  all  the  tendons  are 
torn  through,  especially  if  this  has  happened  at  more  than  one 
place,  as  in  the  fingers  and  in  the  palm  also,  and  where  with  these 
injuries  there  is  much  opening  of  the  joints  as  well  as  fracture  of 
the  bones  and  ripping  off  of  the  skin ;  (3)  where  the  fingers  are 
extensively  split  longitudinally  (Fig.  5) ;  (4)  another  condition, 
which  surgeons  in  large  manufacturing  centres  are  certain  to  meet 
with,  requires  grave  consideration — i.e.,  where  a  hand  is  flayed, 
owing  to  its  having  been  caught  between  rollers  which  hold,  but 
do  not  crush ;  here,  as  the  patient  draws  back,  the  skin  is  stripped 
off,  like  a  glove,  up  to  the  wrist.  If,  in  addition,  bones  are 
crushed,  the  palmar  thecae  opened,  amputation,  leaving  part  of  one 
finger,  if  the  thumb  is  intact,  or  through  the  wrist-joint,  should 
be  performed  at  once  ;  and  Billroth  (Led.  on  Surg.,  Pathology, 
and  Therapeutics,  Syd.  Soc.  trans.,  vol.  i.  p.  207)  advises  this 
step  where  the  skin  is  completely  stripped  off  without  other 
injury,  fingers  entirely  deprived  of  their  skin  almost  invariablv 
becoming  gangrenous,  and  the  result  being,  "under  the  most 
favourable  circumstances,  nothing  more  than  an  unwieldy  cicatrised 
stump." 

The  following  case  (Dr.  Gregory,  of  St.  Louis,  U.S.,  Amcr.  Sun/. 
Assoc.,  vol.  ii.  p.  232)  is  a  good  instance  of  the  truth  of  the  above  : 

The  hand  of  a  little  boy  was  caught  in  the  rolling  machine  of  a  bakery,  and  the 
skin  divided  at  the  wrist,  just  as  cleanly  as  if  it  had  been  done  by  intention  and 
an  entire  glove  of  the  skin  taken  off.  When  I  saw  it,  it  was  held  on  by  the 
tips  of  the  fingers  only.  There  was  no  injury  other  than  that  described.  I  felt 
satisfied  that  amputation  was  proper  ;  but  the  patient  insisted  that  he  was  willing 
to  take  the  risk  if  amputation  was  not  performed,  and  I  replaced  the  Hap,  and 
stitched  it  in  several  places,  believing  that  it  would  slough.  It  did  slough]  and 
he  lost  his  fingers  up  to  the  knuckles,  and  the  only  part  that  was  saved  was  a  small 
portion  of  the  thumb,  and  the  metacarpal  portion  of  the  hand.  This,  of  course 
was  a  cicatricial  surface  which  I  covered  with  grafts,  and  it  finally  healed.  The 
boy  can  hold  a  pen  in  a  little  groove  by  the  side  of  the  thumb,  and  it  is  probable 
that  the  remnant  of  the  hand  will  finally  become  useful. 
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The  explanation  of  the  certainty  with  which  the  stripped-off 
skin  dies  in  these  cases,  and  the  uselessness  of  the  most  careful 
stitching,  lies  in  the  fact  that  not  only  have  the  vessels  passing 
from  the  deep  parts  to  the  skin  been  torn  through,  but  the  skin 
itself  has  been  submitted  to  an  enormous  strain  and  dragging. 

In  such  cases  where  it  is  clear  the  glove-like  skin  must  go,  an 
attempt  should  be  made  by  skin-grafting,  after  Thiersch's  method 
(([•v.),  to  provide  a  covering,  and  prevent  the  sloughing  of  the 
deeper  parts. 

v.  The  above  is  especially  to  be  made  use  of  where,  after  an  injury 
to  the  hand,  it  may  be  possible  to  save  one  or  two  fingers  only,  or, 
particularly,  the  thumb  and  index-finger,  by  taking  skin,  if  pos- 
sible, or  a  pedunculated  flap,  from  the  damaged  hand,  from  the 
opposite  arm  or  the  belly,  or,  as  I  prefer,  by  large  grafts  taken 
by  Thiersch's  method,  q.v.,  from  the  shoulder.  Dr.  Schreiber 
{Munch.  Med.  Woch.,  Aug.  19,  1892)  advises  skin-grafting  in 
smaller  injuries.  Thus,  if  the  skin  be  torn  away  from  the  dorsum 
of  a  finger,  over-extension  will  follow  when  the  wound  is  healed 
unless  it  is  grafted.  On  the  other  hand,  if  it  be  the  pulp  that  be 
torn  away,  successful  grafting  will  give  a  rounded,  sensitive,  fleshy 
end,  instead  of  a  thin,  sensitive,  pointed  one.  The  surgeon  must, 
of  course,  prepare  his  patient  for  disappointment.  The  grafts  may 
die,  and  the  injured  part  be  reduced  to  a  claw,  active  movement 
largely  disappearing.  Skin-grafting  may  also  be  made  use  of  later 
on  if  one  or  more  fingers  become  contracted,  and  division  of  the 
cicatrix  leave  a  gaping  wound. 

vi.  Injury  to  Joints. — Where  the  tendons  are  uninjured,  or 
can  be  sutured,  where  there  is  no  extensive  comminution  of  bone 
or  great  injury  to  the  skin,  the  part  will,  of  course,  be  saved.  If 
expectant  treatment  is  adopted,  even  if  the  parts  heal  quickly,  the 
surgeon  will  be  fortunate  if  he  manages  to  preserve  for  his  patient 
half  the  natural  range  of  movement  of  the  joints  affected.  And 
to  do  this  splints  will  have  to  be  frequently  changed,  the  part 
being  put  up  for  a  short  time  flexed,  then  extended,  massage 
assiduously  employed,  &c. 

I  am  of  opinion  that  excision  of  a  joint  which  has  been  freely 
opened  will  restore  better  movement  if  the  patient  is  brave  and 
persevering.  It  should  certainly  be  tried— and  removal  of  the 
bones  carried  out  sufficiently  widely  to  prevent  any  risk  of  recur- 
rence— iu  the  case  of  the  joints  of  the  thumb  (p.  1 3). 

vii.  Injury  to  Tendons.— This  is  fully  considered  at  p.  27. 

viii.  To  sum  up  the  chief  points :— Primary  amputations, 
especially  what  may  be  called  typical  operations,  are  only  to  be 
made  use  of  under  the  very  rarest  circumstances;  any  surgeon 
makino-  use  of  them  will  almost  always  find  that  he  has  over- 
stepped what  was  absolutely  needful.  The  part  should  be 
thoroughly  cleaned  (with  the  aid  of  an  anesthetic),  by  means  of 
turpentine  and  soap,  with  a  nail-brush,  and  lotio  hydr.  perch 
(1  in  ->ooo),  and  the  hopelessly  damaged  soft  parts  trimmed 
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and  drainage  provided.  It  is  only  by  great  care  here  that  the 
suro-eon  is  justified  in  submitting  his  patient,  during  the  attempt 
to  save  a  mangled  part,  to  the  risks  of  sepsis,  gangrene,  tetanus,&c. 
If  there  is  any  doubt  as  to  the  completeness  of  the  cleansing, 
the  part  should  be  kept  in  an  arm-bath  with  a  weak  aseptic 
lotion,  constantly  renewed.  But  it  is  always  advisable  to  get 
the  wound  sweet  and  safe  under  adequate  dressings,  and  at  rest 
on  a  splint  as  soon  as  possible.  If  any  part  must  be  amputated, 
any  flap  of  skin  or  tendon  that  may  be  useful  is  to  be  transferred 
to  the  parts  that  are  being  saved.  So,  too,  later  on,  if  a  surface 
is  left,  which  by  cicatrising  slowly  will  lead  to  distortion,  or  if 
tendons  exposed  have  fibrillated  and  died,  an  attempt  must  be 
made  to  cover  the  one  by  flaps  taken  close  by  or  from  a  distance, 
and  replace  the  other  by  distance-sutures  (p.  31).  Secondary 
operations  will  also  include  removal  of  any  painful  stumps, 
especially  those  which  interfere  with  the  approximation  of  the 
thumb  to  another  finger, 

The  following  (Fig.  10)  is  an  excellent  instance  of  what  may  be 
effected  by  conservative  surgery  here.    It  represents  the  relic  of 


Fig.  10. 


a  hand,  consisting  of  the  thumb,  stump  of  the  index  and  of  the 
little  finger,  and  also  shows  how  much  flexion  the  shortened  index 
is  still  capable  of.* 

RE-UNION  OF  SEVERED  DIGITS. 

The  question  will  sometimes  arise  as  to  the  advisability  of 
attempting  to  re-unite  portions  of  severed  fingers  and  thumbs. 


*  The  figure  is  taken  from  a  paper  on  Railway  Injuries,  by  Dr.  Thomson,  of 
Kentucky.  —  Trans.  Amer.  Surg.  Ahxoc,  vol.  ii.  p.  190. 
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Many  such  successful  cases  have  occurred,  and  the  surgeon  may- 
well  make  the  attempt,  when  the  parts  are  cleanly  severed,  through 
a  phalanx,  especially  the  distal  one ;  and  when  the  patient  is  young 
and  healthy,  as  is  often  the  case  in  country  practice ;  when  the  cut 
has  passed  through  a  joint,  not  through  a  phalanx,  the  outlook  is 
far  less  promising. 

The  following  are  instances  of  the  parts  severed : 

The  first,  second,  and  third  fingers  cut  off  above  a  diagonal  line  beginning  in 
the  middle  phalanx  of  index  finger  and  ending  in  last  phalanx  of  third  finger 
near  the  root  of  the  nail.  The  parts  had  been  lying  in  the  snow  for  some  time 
and  were  kept  for  two  or  three  hours  before  being  applied.  In  other  cases  the 
part  has  been  severed  longitudinally,  containing  in  it  a  portion  of  bone  split  off. 
The  time  between  the  injury  and  the  treatment  has  varied  from  twenty  minutes 
to  three  or  four  hours,  and  the  severed  part  has  been  picked  out  of  sawdust, 
brought  up  in  dirty  paper,  whilst  in  a  third  the  patient  was  sent  back  to  find  it 
in  the  field  in  which  he  had  been  reaping. 

When  there  is  the  least  shred  of  soft  parts  left  holding  on  the 
severed  hit,  even  a  bad  compound  fracture  of  the  finger  with 
severe  laceration  of  the  soft  parts  may  be  saved. 

The  age  and  condition  of  the  patient,  the  time  which  has 
elapsed  since  the  injury,  the  part  affected— i.e.,  whether  index  or 
thumb — must  all  be  considered.  And  in  any  case  the  patient 
should  be  warned  that,  though  the  attempt  may  succeed,  the  parts 
unite,  and  sensation  be  restored,  the  result  may  be  a  stiff  and 
therefore  comparatively  useless  member. 

If  it  be  decided  to  make  the  attempt,  the  part  should  be  well 
cleansed  with  hot  mercury  perchloride  solution  (i  in  2000),  united 
exactly  with  a  few  points  of  fine  wire  or  carbolised  silk,  and  horse- 
hair sutures,  enveloped  in  aseptic  wool,  and  kept  in  situ  with 
carefully  adjusted  splints  of  whalebone  or  perforated  zinc.  The 
dressings  should  not  be  disturbed  for  three  days,  if  possible* 


WEBBED  FINGERS  (Figs.  II  and  12). 

These  should  always  be  remedied  as  soon  as  possible  in  early 
childhood ;  if  left  untouched,  the  fingers  may  be  useful,  but  the 
annoyance  of  the  deformity  will  be  serious. 

I  The  simpler  methods — viz.,  wearing  a  large  metal  ring 
through  a  hole  made  where  the  cleft  should  begin,  or  passing 
large  silver  wire  or  fine  drainage  tubing  through  such  a  hole,  the 
ends  of  the  tubing  or  wire  being  attached  to  a  wristlet  or  bracelet 
_-mav  be  tried  first,  and  the  above  india-rubber  has  the  advantage 
of  allowing  the  hand  to  move  more  freely.  When  the  perforation 
is  soundly  healed,  the  web  should  be  slit  up,  each  half  split, 

*  Numerous  cases  of  this  kind  will  be  found  in  the  Lancet  for  1861,  vol.  ii..  and 
later  (Annals  of  Surgery,  March  1887,  p.  263)  fifteen  such  cases,  with  good  results, 
have  been  tabulated  by  Dr.  Pilcher. 
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dissected  up  for  a  little  way,  and  the  edges  of  the  two  flaps  thus 
formed  united  with  a  few  points  of  sterilised  horsehair.  The 
finders  should  be  kept  apart  throughout  the  healing. 

2.  If  the  above  fail,  one  of  the  following  plastic  operations  should 
be  made  use  of : 

Norton's*  (Fig.  1 1). — Small  triangular  flaps  are  raised  between 
the  knuckles  on  the  dorsal  and  palmar  aspects  ;  the  webs  are  then 
cut  through  and  the  knife  carried  back  so  as  to  sever  all  the 
tissues  up  to  the  bases  of  the  flaps,  which  are  then  very  carefully 
stitched  together  without  tension.    The  object  is  to  ensure  rapid 


Fig.  11. 


Fig.  12. 


Norton's  operation  for  webbed  fingers. 


Didot's  operation  for  webbed  fingers. 
( Reeves. ) 


union  in  the  commencement  of  the  cleft,  and  thus  no  re-develop- 
ment of  the  web.  The  flaps  should  be  thick  enough  to  avoid  risk 
of  sloughing,  and  somewhat  narrow  to  prevent  bulging.  To  pre- 
vent tension  they  should  be  sufficiently  long,  and  any  tissue 
between  the  knuckles  that  prevents  their  coming  together  should 
be  cut  away.  The  line  of  the  natural  web  should  be  carefully 
observed. 

Didot's  t  (Fig.  12).— Two  narrow  longitudinal  flaps  are  dissected 
up  as  thick  as  possible  from  the  palmar  and  dorsal  aspects  of  the 
aiiected  fingers,  and  each  flap  is  then  folded  round  to  cover  in  the 
raw  surface  of  the  finger  to  which  it  is  attached,  and  secured  with 
a  tew  points  of  very  fine  interrupted  sutures  of  carbolised  silk  and 
horsehair. 


*  British  MedicalJournal,  1881,  ii.  931. 
>%r^°°d  aCC0UDt  °f  these  °Perations  will  be  found  in  Mr.  Reeves'  Orthopedic 
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In  this  operation  some  difficulty  will  be  met  with — (i)  in  dis- 
secting up  the  flaps  sufficiently  thick  in  parts  so  small  without 
injuring  the  tendons  ;  (2)  in  fitting  them  neatly  at  the  roots  of  the 
fingers  (Fig.  1 2)  ;  (3)  in  securing  sufficient  skin  for  both  fingers. 
I  prefer  Norton's  operation,  on  account  of  its  simplicity. 

CONTRACTED  PALMAR  FASCIA  (Figs.  1 3  and  14). 

It  is  well  known  that  occasionally  contraction  of  the  palmar 
fascia  takes  place,  especially  that  part  of  it  going  to  the  inner  two 
fingers,  being  due  partly  to  constitutional,  partly  to  local,  causes. 
Commencing  about  the  transverse  palmar  creases,  it  steadily 
cripples  the  hand  by  drawing  down  the  fingers,  causing^  flexion  at 
the  metacarpophalangeal  and  inter-phalangeal  joint  (Fig.  13). 

Operation.— ThiB  may  be  either  subcutaneous  or  open  ;  I  much 
prefer  the  former. 

A.  The  Subcutaneous.— The  best  is  Mr.  Adams  method, 
by  multiple  punctures  from  the  surface  downwards.  Finding 
some  spot  where  adhesion  of  the  skin  to  the  fascia  has  not  yet 
taken  place,  the  surgeon,  avoiding  the  site  of  the  vessels,  passes  a 
delicate  fascia-knife,  or  a  fine,  small  tenotomy  knife,  between  the 
skin  and  fascia,  and  divides  the  band  from  above  downwards, 
taking  care  not  to  dip  the  point.  If  the  punctures  are  made  where 
the  skin  is  adherent  they  will  gape  widely  when  the  fingers  are 
straightened.     In  cases  of  contraction  of  two  fingers,  multiple 
punctures— e.g.,  five  to  nine— may  be  required.    It  is  very  easy, 
L  operating  on  the  palmar  cords,  to  rectify  the  contraction  at  the 
metacarpophalangeal  joint.    The  straightening  of  the  contraction 
often  met  with  between  the  first  and  second  phalanges  is  much  more 
difficult.    The  digital  prolongations  of  the  fascia  may  be  divided 
by  punctures  in  the  web  between  the  fingers,  extreme  care  being 
required  to  avoid  the  digital  vessels  and  nerves  by  not  dipping  the 
point     But  when  the  surgeon  finds  some  difficulty  m  correcting 
Sris  contraction  thoroughly,  I  am  of  opinion  that  he  will  act ,mc «t 
wisely  by  correcting  the  remaining  contraction  gradually  by  he 
use  of  Mr.  Adams'  finger-splint  with  rack  and  pinion  movements 
opposite  the  metacarpophalangeal  and  inter-pha  angeal  joints  t 
X  the  punctures  ire  made,  they  are  dusted  with  creolm  and 
boracic-acid  powder,  covered  with  sal-alembroth  gauze,  and  the 
hand  placed  on  the  above  splint,  which  is  worn  day  and  night  at 
rst  carefully  padded  at  all  pressure  points.    Some  weeks  will  be 
p^ukSl  to  correct  the  phalangeal  contract  ion,  and  in  advanced 

*  Finaer  Contraction  and  Depressed  Cicatrices  (Churchill,  1892). 

+  ra7 supra  cit.,  Fig.  10.    Other  splints  will  he  found  figured  by  Mr  Adams 
T  t TJS  vol     p.  f66.    Mr.  Anderson  (Hunt.  Lectures  on  -  Contraction  of  the 
Lancet,  ^»^**^  lg     vol.  U.  p.  58)  uses  plaster  of  Paris  for  rectifying 

when  the  skin  is  sound.    If  this  has  been 
!S2£S  S  ^toning  should  he  deferred  for  a  few  day, 
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cases  relapses  can  only  be  prevented  by  the  persevering  use  of  the 
splint.  If  the  surgeon  attempts  to  straighten  completely  an 
advanced  case  of  phalangeal  as  well  as  metacarpophalangeal  con- 
traction, he  runs  the  risk  (i)  (by  dividing  a  digital  nerve)  of 
causing  slight  gangrene  of  the  finger-tips  or  most  intolerable  pain 
and  (2)  of  damaging  the  tendons,  for  sometimes  these  bands  are 
closely  related  to  the  theca  in  the  fingers. 

For  fear  of  relapses  the  patient  should,  regularly  and  methodically, 
practise  active  and  passive  movements  of  the  joints,  wear  the 

Fig.  13. 


splint  at  nights  for  a  time,  and  if  any  persistent  or  recurrent 
bands  threaten  to  be  troublesome,  treat  these  by  blistering  and 
nibbing  in  oleate  of  mercury. 

Figs.  13  and  14*  represent  a  right  hand  crippled  with  con- 
traction of  the  palmar  fascia,  before  and  five  years  after  operation. 
The  man  was  a  patient  of  Dr.  J.  E.  B.  Burroughs,  of  Lee,  and  was 
operated  on  by  me  in  1883,  the  contraction  of  the  metacarpo- 
phalangeal joints   being  straightened  at  once  after  numerous 


*  The  asterisks  in  Fig.  14  show  spots  where  the  fascia  knife  might  be  intro- 
duced in  contraction  of  the  palmar  fascia  slip  going  to  the  ring  finger.  The 
contracted  band  or  bridle,  thus  isolated  by  the  punctures,  undergoes  softening 
and  atrophy. 
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punctures  made  in  the  manner  above  given,  while  that  at  the 
inter-phalangeal  joints  was  remedied  chiefly  by  the  persevering 
use  of  Mr.  Adams'  splint,  already  alluded  to.  In  1890,  the  fingers 
were  absolutely  straight,  perfectly  mobile,  and  free  from  the 
slightest  tendency  to  contraction.  It  will  be  seen  from  Fig.  14 
that  some  thickening,  puckering,  and  corrugation  of  the  palmar 
skin  and  fascia  still  persists,  but  this  had  now  no  power  of 
producing  contraction,  the  patient,  one  of  the  relieving  officers  to 
the   Lewisham  Union,  being  able  to  write,  &c,  without  any 


Fig.  14. 


hindrance  whatever.  But  to  show  the  importance  of  persevering  in 
the  after-treatment  mentioned  above,  when,  after  another  four 
years,  I  again  saw  the  patient  in  1894,  there  was  some  recurrence 
of  the  flexion  of  the  inter-phalangeal  joints.  The  above  advice,  on 
which  I  had  insisted,  had  been  entirely  neglected. 

B.  Operation  by  Open  Wound.— If  this  be  preferred,  the 
method  of  Goyraud  may  be  made  use  of.  It  is  recommended  by 
Mr.  Hardie,*  of  Manchester,  who  believes  that  mere  subcutaneous 
division  of  the  contracted  palmar  fascia  cannot  be  sufficient  if  the 
thickened,  puckered,  hardened  skin  is  left  alone,  and  also  that 


*  Medical  Chronicle,  vol.  i.  No.  1,  p.  9.  A  diagram  of  the  different  incisions, 
which  may  be  found  useful,  according  as  the  band  is  linear  or  branching,  is  given 
by  Mr.  Anderson  {loc.  supra  cit.)  Lancet,  1891,  vol.  ii.  p.  59- 
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intimate  adhesion  of  the  altered  skin  to  the  fascia  is  so  general 
that  it  is  difficult,  if  not  impossible,  to  get  the  knife  between  the 
two  at  a  sufficient  number  of  spots  for  adequate  straightening  by 
the  subcutaneous  method.  While  it  may  be  readily  admitted  that 
Mr.  Hardie's  four  cases  gave  good  results  up  to  the  time  _  reported, 
and  that,  if  any  open  operation  is  really  needed,  this  one  is  as  good 
as  any,  I  think  that  the  following  are  objections  to  its  general 
adoption  in  preference  to  that  of  Mr.  Adams:  (i)  The  greater 
severity  of  an  open  operation  in  these  patients,  who  are  often  not 
young,  even  when  the  wound  is,  by  hands  as  careful  as  Mr. 
Hardie's,  kept  aseptic.  (2)  The  more  frequent  dressing,  the  need 
of  a  drain,  the  fact  that  the  wound  does  not  heal  for  upwards  of  a 
week,  and  then,  perhaps,  not  all  by  primary  union  ;  the  presence 
of  sutures  which  need  removal,  and  the  fact  that,  as  in  Case  III., 
"general  swelling  of  the  hand"  may  take  place  and  interfere 
with  the  use  of  splints.  Finally,  Mr.  Hardie  does  not  appear  to 
me  to  attach  sufficient  importance  to  the  value  of  Mr.  Adams' 
splint,  which,  by  gradual,  quiet,  persevering  extension,  causes 
atrophy  of  the  now  divided  fascial  cords,  and  thus  renders,  as  a 
secondary  result,  the  hardened  skin  over  them  more  soft  and 
supple,  this  taking  place  the  more  readily,  the  more  extension  by 
the  splint,  and  passive  movements,  frictions,  &c,  are  persevered 
with. 


PALMAR  HAEMORRHAGE. 

There  are  three  arterial  arches  especially  concerned  in  keeping 
up  the  arterial  supply  here — viz.,  (a)  superficial  palmar  ;  (|3)  deep 
palmar  arch ;  (y)  the  carpal  arteries  around  the  wrist.  These 
are  supplied  with  blood,  not  only  from  the  radial  and  ulnar,  but 
also  from  the  interosseous  arteries.  Finally,  if  the  comes  nervi 
mediani  is  enlarged,  it  will  join  the  superficial  palmar  arch,  or  one 
of  the  digital  arteries. 

Treatment. — This  will  vary  accordingly  as  the  case  is  seen 
early,  or  later. 

A.  Early  Cases. — The  surgeon  arrests  any  bleeding*  by  pres- 
sure on  the  bleeding-point  while  he  has  the  limb  raised,  and 
arranges  for  compressing  the  brachial,  or  the  radial  and  ulnar. 
This  securely  effected,  he  cleanses  the  wound,  dries  it  carefully, 
and,  if  it  gapes  at  all,  endeavours  to  secure  the  cut  vessel  itself. 
If  this  fail,  or  if  the  wound  be  merely  punctured,  he  at  once  care- 
fully applies  compression.  And  it  may  be  said  at  once  that,  if 
this  is  wisely  and  efficiently  done,  no  further  hemorrhage  will 


*  The  wound  sometimes  does  not  bleed  when  examined.  If  there  is  a  history 
of  much  bleeding,  bleeding  per  saltum,  if  the  depth,  &c.,  of  the  wound  make  it 
probable  that  an  artery  is  wounded,  pressure  should  be  applied.  A  little  later,  and 
the  haemorrhage  may  break  out  on  the  least  exertion  ;  this  is  very  likely  to  occur 
at  night.] 
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take  place ;  if  incompletely  or  carelessly  applied,  the  patient's 
limb  and  life  may  both  be  endangered. 

The  brachial  being  commanded  and  the  wound  cleansed,  a  com- 
press— consisting  of  boracic  lint,  dusted  with  creolin  and  boracic 
acid  powder  or  iodoform,  pieces  of  sponges  wrung  out  of  carbolic 
acid,  and  dusted  with  iodoform  and  powered  steel  sulphate,  or  lint 
soaked  in  carbolic  oil  or  tr.  benz.  co.,  the  pieces  of  lint  or  sponge 
increasing  in  size  from  a  threepenny  bit  to  half  a  crown — is  got 
ready,  together  with  strapping,  bandages,  lint,  and  two  bits  of 
pencil  or  bougie.  The  fingers  are  now  carefully  strapped  and 
bandaged,  and  the  compress  is  then  secured  in  position  by  care- 
ful bandaging.  If  the  above  precaution  is  omitted,  so  much  and 
so  painful  oedema  of  the  fingers  will  take  place,  as  to  inevitably 
lead  to  early  removal  of  the  compress  and  recurrence  of  the 
haemorrhage.  The  compress  being  in  position,  two  bits  of  pencil 
wrapped  up  in  lint  are  placed  over  the  radial  and  ulnar,  and  the 
bandage  carried  up  to  mid-arm.  The  Esmarch's  bandage  being 
removed  frem  the  brachial,  a  splint  is  then  applied^  and  the 
patient  kept  at  first  well  under  the  influence  of  morphine.  The 
compress  should  not  be  disturbed  for  three  or  four  days  at  least. 

B.  Later  Cases. — If  pressure  has  been  tried,  but  inefficiently 
because  inadequately  at  first,  inflammation  will  probably  have 
supervened,  and  the  hand  will  very  likely  be  red,  brawny,  painful, 
suppurating.  If  haemorrhage  still  continue  after  the  parts  are 
relieved  by  carefully  made  incisions*  it  will  be  wiser  to  tie  the 
brachial  artery  at  once  in  the  middle  of  the  arm  (p.  83)  than 
to  tie  the  radial  and  ulnar  in  the  lower  third  of  the  forearm 
(pp.  51,  53),  and  for  these  reasons  : — 

i.  While  the  anastomoses  round  the  elbow  are  so  free  and  so 
reliable  as  to  prevent  any  risk  of  gangrene  after  a  ligature  of  the 
main  vessel,  ligature  of  the  radial  and  ulnar  is  rendered  uncertain 
owing  to — 

(a)  The  anastomoses  between  the  two  palmar  arches  ;  (/3)  The 
anastomoses  between  these  and  the  carpal  arteries ;  (7)  The  blood 
brought  down  by  the  interosseous  arteries  and  the  comes  nervi 
mediani,  which  will  not  be  stopped  by  ligature  of  the  radial  and 
ulnar ;  (8)  The  fact  that,  if  inflammation  has  set  in,  enlargement 
of  the  arteries  will  have  taken  place. 

ii.  Ligature  of  the  brachial,  by  cutting  off  so  much  blood,  will 
also  cut  short  the  inflammation. 

iii.  Ligature  of  the  brachial  will  be  performed  through  healthy 
and  uninflamed  parts. 

An  interesting  instance  of  what  pressure  will  effect  even  11 
deferred  till  the  eleventh  hour  is  seen  in  the  following  case: 

*  Incisions  for  suppuration  in  the  hand  should  be  made  opposite  to  the  centres 
of  the  phalanges,  opposite  to  the  heads  of  the  metacarpal  bones,  above  the  super- 
ficial palmar  arch  by  Mr.  Hilton's  method,  and,  if  above  the  wrist,  the  position  of 
the  arteries,  which  may,  perhaps,  be  superficial,  and  of  the  median  nerve,  lying 
close  to  the  inner  side  of  the  palmaris  longus,  must  be  remembered. 
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A  patient  nearly  three  weeks  after  the  wound,  having  had  attacks  of  recurrent 
hicmorrhage,  entered  St.  Bartholomew's  Hospital,  and  Mr.  Skey  tied  the  radial 
and  ulnar.  When  the  ligature  separated  from  the  ulnar,  hemorrhage  took  place, 
and  the  artery  was  again  tied  in  the  middle  third.  Haemorrhage  recurring,  the 
brachial  was  tied  in  the  lower  third.  This  last  operation  failed  to  arrest  the 
haemorrhage,  and  the  third  part  of  the  axillary  was  tied.  About  ten  days  later 
profuse  haemorrhage  from  the  axillary  wound  left  the  patient  almost  pulseless. 
The  patient's  condition  not  admitting  of  amputation  at  the  shoulder,  the  limb 
was  firmly  bandaged  from  the  hand  to  the  shoulder.  No  further  bleeding  took 
place,  and  the  man  made  a  good  recovery,  with  a  useful  arm.    {Lancet,  1855.) 

In  the  Lancet,  1859,  vol.  i.  p.  506,  is  a  good  instance  of  the 
results  of  pressure  inefficiently  applied : 

The  compress,  which  had  been  applied  to  the  palmar  wound  (the  man  having 
been  made  an  out-patient),  was  removed  every  day,  and  followed  by  haemorrhage. 
Severe  bleeding  occurred  on  the  fifth  day,  ligature  of  the  radial  was  performed 
on  the  seventh,  and  on  the  ninth  ligature  of  the  brachial  low  down.  On  the 
eleventh,  owing  to  recurrence  of  haemorrhage,  the  arm  was  amputated  just  above 
the  ligature.  Chronic  pyaemia  followed,  from  which  the  patient  was  slowly 
recovering  at  the  close  of  the  report.  No  abnormal  distribution  of  vessels  was 
found  in  the  arm. 


PALMAR  GANGLION. 

Practical  Points. — (i)  There  is  the  risk  of  spreading  sepsis 
if  the  wound  be  not  kept  carefully  aseptic.  (2)  Kecurrence  is 
very  frequent,  from  the  fact  that  it  is  difficult  to  remove  all  the 
melon-seed  bodies  which  are  often  present  in  great  abundance. 
However  few  may  be  left  behind,  these  will  suffice/ for  continued 
effusion  of  fluid,  weakening  of  the  ligaments,*  and,  perhaps, 
ultimate  disorganisation  of  the  joint.  (3)  This  form  of  ganglion 
is  occasionally  tubercular.  In  these  cases  disease  of  the  carpus 
is  almost  certain  to  follow. 

Treatment. — This  will  vary  according  as  the  disease  is  recur- 
rent, inveterate,  or  tubercular. 

A.  In  cases  where  the  disease  is  not  tubercular,  where  it  has 
resisted  palliative  treatment,  but  has  not  been  operated  on  before, 
simpler  steps  should  be  first  tried.  The  parts  being  rendered 
aseptic,  an*  incision  should  be  made  1^  inches  above  the  anterior 
annular  ligament,  avoiding  the  median  nerve,  and  going  down 
into  the  ganglion,  the  deep  opening  into  which  is  not  to  be  a 
mere  buttonhole,  but  must  be  kept  free  and  dilated,  otherwise  the 
complete  carrying  out  of  the  next  step,  on  which  a  cure  depends, 
will  be  found  impossible.  This  consists  in  removing  all  the  melon- 
seed  bodies,  partly  by  pressure,  partly  by  the  use  of  a  sharp 
spoon,  which  should  explore  all  the  cavities  into  which  these 


*  If  for  any  reason  the  operative  treatment  of  compound  ganglion  is  deferred, 
some  well-adjusted  form  of  support  and  compression  should  be  worn,  otherwise 
delay  will  lead  to  dangerous  stretching  of  the  ligaments  and  weakening  of  the 
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ganglia  are  sometimes  divided.  Thus  care  should  be  taken  to 
examine  and  treat,  if  needful,  the  synovial  sac  enveloping  ^  the 
flexor  profundus  as  well  as  that  in  relation  with  the  superficial 
flexor.  The  question  of  providing  a  second  opening  below  the 
anterior  annular  ligament  will  now  arise.  Where  the  ganglion 
is  a  large  one,  where  the  melon-seed  bodies  are  numerous,  where 
it  is  desirable  to  provide  thorough  drainage,  a  second  opening 
should  be  made.  This  may  be  safely  done  by  passing  a  bullet 
probe  from  the  upper  opening  under  the  annular  ligament,  and 
cutting  down  upon  it  through  the  palmar  fascia,  the  palmar  arch 
being  avoided.  This  opening  being  enlarged  with  dressing- 
forceps,  the  sharp  spoon  is  again  applied,  if  needful,  and  when, 
either  by  this  means,  or  by  rubbing  a  strip  of  iodoform  gauze 
wrung  out  of  I  in  20  carbolic  acid  between  the  openings,  all  the 
melon-seed  bodies  are  detached  and  removed,  the  cavity  is  washed 
out  with  a  solution  of  carbolic  acid  (1  in  40),  hydr.  perch.  (1  in  2000), 
or  zinc  chloride  (gr.  x  to  gj)— whatever  fluid  is  used  the  greater 
part  of  it  must  be  withdrawn— and  then  a  drain  of  sterilised 
horsehair  is  passed  by  means  of  the  probe  from  below  upwards. 
Strands  of  this  may  be  withdrawn  as  needed.  The  hand  may  be 
conveniently  put  up  with  the  fingers  flexed,  as  on  a  Carr's  splint. 
All  should  be  healed  in  three  weeks,  at  which  date  movements, 
which  may  be  cautiously  begun  before,  should  be  actively  perse- 
vered with. 

B.  Where  the  disease  recurs,  or  where  there  is  reason  to  sus- 
pect tubercular  mischief,  further  steps  will  be  required  in  order  to 
prevent  the  mischief  extending  to  the  carpus.    The  ga^gh°n 
being  opened  by  the  steps  given  above,  its  walls  will  probably  be 
found  to  be  thick  and  velvety,  with  vascular  fringes  over  the 
tendons.    In  such  cases  each  of  the  tendons  must  be  separately 
hooked  up  and  cleaned  with  scissors  and  dissecting  forceps,  lo 
eradicate  the  whole  of  the  tubercular  mischief  it  will  probably  be 
needful  to  divide  the  anterior  annular  ligament,  the  position  oi 
the  median  nerve  being  first  carefully  noted.    In  spite  oi  the 
weakening  of  the  hand  that  will  follow,  where  there  is  reason 
from  the  family  or  personal  history,  the  obstinacy  of  the  disease, 
the  aspect  of  the  interior  of  the  ganglion,  to  suspect  tubercular 
mischief,  the  incision  must  be  boldly  made  from  about  I*  inches 
above  the  annular  ligament  down  through  this  structure  to  a 
point  just  above  the  level  of  the  superficial  palmar  arch.  Other- 
wise there  is  danger  that,  by  insufficient  exposure  of  the  parts  per- 
sistence of  the  tubercular  mischief,  and,  ultimately,  disease  01  the 
carpus,  is  courted.    When  by  the  use  of  the  scissors  or  sharp 
spoon  all  the  mischief  has  been  eradicated  as  thoroughly  as 
possible,  the  surgeon  examines  for  the  presence  of  bone  disease 
flushes  out  the  parts  with  the  above  solutions,  followed  by  a  gooa 
dusting  in  of  iodoform,  or  instead  of  the  above  fluids  a  thorough 
rubbing  in  of  powdered  iodoform  made  into  a  paste  with  lotio 
hydr  perch.  1  in  1000.  During  the  operation  every  bleeding-point 
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must  be  arrested  by  ligature  with,  fine  chromic  gut.  The  UBe  of 
forci-pressure  is  less  advisable  owing  to  the  risk  of  damage  to 
the  tendons.  The  annular  ligament  is  then  united  with  buried 
sutures  of  chromic  gut,  or  kangaroo-tail  tendon,  and  dressings 
applied  with  even  pressure,  so  as  to  distribute  the  discharges, 
which  will  probably  be  free,  through  as  wide  a  surface  as 
possible. 

After  this  operation  movement  of  the  fingers  must  be  begun  as 
early  as  possible,  to  prevent  the  tendons  being  matted  together 
after  all  the  interference  needful  at  the  operation. 


OPERATION'S  FOR  UNION  OF  DIVIDED  TENDONS. 

I  propose  to  speak  first  of  some  general  points  in  the  union  of 
divided  tendons,  and  then  to  deal  with  some  special  methods  of 
suture. 

As  in  the  case  of  divided  nerves,  the  union  of  tendons  may  be 
primary  or  secondary,  according  as  the  surgeon  is  called  to  the 
case  at  once  or  later. 

The  upper  end  will  probably  give  more  trouble  than  in  the  case 
of  a  nerve,  owing  to  its  greater  retraction.  In  laying  open  the 
sheath  to  follow  up  the  tendon,  most  scrupulous  care  must  be 
taken  to  use  every  aseptic  precaution,  especially  where  the  parts 
are  much  disturbed,  the  sheaths  extensively  opened,  &c,  otherwise 
a  retracting  tendon  may  carry  septic  matter  up  into  into  its  sheath. 
If  suppuration  and  slow  healing  follow,  there  will  be  a  large 
thick  scar  in  which  all  the  subjacent  structures  will  be  blended  in 
one  mass. 

I  always  prefer  to  make  the  parts  evascular  beforehand  with 
Esmarch's  bandages,  though  this  step  has  been  objected  to  as 
likely  to  lead  to  after- oozing,  tension,  &c.  To  meet  this,  every 
vessel  that  can  be  seen  should  be  carefully  secured,  the  wound 
thoroughly  dried  out,  and  then,  after  the  wound  is  sutured  (but 
not  over-closely  or  tightly),  thick  dressings  should  be  applied 
before  the  Esmarch's  bandages  are  removed. 

Sutures  of  thoroughly  sterilised  silk  are  preferable  to  those  of 
chromic  gut,  which  are  always  liable  to  give  way  too  soon,  especially 
if  suppuration  occur.  Large  tendons  may  be  secured  with  two 
lateral,  or  one  central  and  two  lateral  sutures,  smaller  ones  with 
one  only.  They  must  be  tied  carefully,  without  undue  tension, 
otherwise  they  will  cut  through  quickly.  The  sheath,  especially 
where  this  must  be  opened  to  find  the  proximal  end,  must  be  inter- 
fered with  as  little  as  possible,  as  in  it  run  the  vessels  on  which  the 
repair  of  the  tendon-ends  depends.  The  limb  must  be  put  up  on  a 
splint  in  such  a  position  that  no  undue  tension  falls  upon  the 
united  tendons,  while  at  the  same  time  the  comfort  of  the  patient 
is  attended  to.  Restlessness  of  the  patient  as  the  anesthetic  is 
passing  off  must  be  prevented,  as,  if  the  sutures  do  not  hold,  the 
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parts  will  tend  to  heal  in  one  contracted  mass.  Most  careful 
attention  will  be  needed  afterwards  by  means  of  persevering, 
passive  and  active  movement,  the  former  being  begun  about  the 
fourteenth,  and  the  latter  about  the  twenty-first  day.  Full  ad- 
vantage must  also  be  taken  of  friction,  massage  and  faradisation 
so  as  to  keep  the  tendon  free  and  to  secure  full  range  of  movement. 

The  above  remarks  refer  to  an  uncomplicated  case  of  tendon- 
suture.  As  with  nerve-suture,  so  with  that  of  tendon,  great 
difficulties  may  arise  as  to  the  following  points,  (i)  Is  the 
tendon  completely  divided?  (2)  Finding  the  upper 
end  ;  (3)  Getting  the  ends  apposed  or  approximated  as 
closely  as  possible  ;  (4)  Preventing  excessive  tension. 

(1)  Is  the  tendon  divided  ?— Swelling  may  prevent  the 
patient  from  moving  one  or  more  fingers.  If  it  be  a  flexor  which 
is  probably  wounded,  the  surgeon  should  bring  down  the  affected 
finger  and  see  if,  when  the  pressure  is  removed,  the  patient  can 
himself  keep  it  flexed.  Electricity  is  sometimes  useful.  An 
exploratory  incision  will  clear  up  the  point.  _ 

(2)  To  meet  the  difficulty,  sometimes  extreme,  of  finding  the 
retracted  upper  end,  M.  Felizet  (Bull,  et  Mdm.  de  la  Soc.  de 
CMr.,  t.  xix.  p.  610,  1893)  advises  that  if  slitting  up  the  sheath 
and  pressing  down  the  muscular  belly  are  insufficient,  the  upper 
end  may  be  made  to  emerge  into  view,  and  further  disturbance  01 
the  parts  avoided,  by  extending  the  adjacent  fingers.  -By  tins 
step  what  M.  Felizet  terms  the  little  fibro-serous  vmcula  wnicii 
tie  together  adjacent  tendons,  are  drawn  upon  and  pull  down 
the  upper  end  of  the  severed  tendon  into  view.  If  after  careiui 
search,  sufficient  slitting-up  of  the  sheath,  &c,  it  is  still  found 
impossible  to  find  the  upper  end,  the  lower  end  may  be  success- 
fully attached  to  a  neighbouring  tendon,  the  lateral  margins  ot 
each  being  suitably  prepared.  T 

The  following  case  (Dr.  v.  Fillenbaum,  Wien.  Med.  Woch  JNos. 
29  and  30,  1885)  is  a  good  instance  of  the  success  of  the  last  step, 
and  of  one  means  of  preventing  tension. 

Oblique  cut  with  a  bread-knife,  involving  the  common  extensor  of  the >  mdex 
and  middle  finger,  and  the  extensor  indicis,  the  central  end  of  the  latter  retracted 
so  far  that  it  could  not  be  reached,  unless  by  slitting  up  its  sheath.  The  tendons 
of  the  common  extensor  were  each  united  by  two  fine  silk  sutures. 

The  accessible  peripheral  end  of  the  extensor  indicis  was  attached  to  both  ena 
of  the  sutured  tendon  from  the  extensor  communis  to  the  index  finger.  Ine 
strongly  stretched  extensor  tendons  of  the  second  and  third  fingers  were  now 
fixed  (to  prevent  retraction  by  muscular  action)  by  silk  sutures  passed z  cm. 
hfcher  up  through  skin  and  tendon  sheath,  and  tied  over  a  roll  of  iodoform 
Sluze  These  were  removed  on  the  fifth  day.  Passive  movement  was  begun  on 
fhe  sixteenth  day.    Six  months  later  the  man  had  perfect  use  of  his  fingers. 

Where  the  approximation  of  the  two  ends  is  found  extremely 
difficult  or  impossible,  the  surgeon  will  resort  to  one  or  more  of  the 

f0li°ThI:ends  of  the  tendon -sheath  should  be  united,  in 
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the  hope  that  re-formation  of  tendon  will  take  place  in  the  canal 
thus  formed.  With  this  view,  in  the  case  of  secondary  tendon- 
suture,  the  ends  of  the  sheath  must  be  refreshed  and  all  scar-tissue 
removed,  in  the  hope  that  the  same  formation  of  new  tissue  may- 
take  place  from  the  vessels  of  the  sheath  as  is  known  to  take 
place  after  tenotomy. 

ii.  Tendon-lengthening. — (A)  One  of  the  ends  of  the  tendon 
may  be  slit  longitudinally,  for  the  needful  distance,  nearly  to  the 
end,  and  the  detached  half  turned  down  and  united  to  the  other 
end,  either  directly  or  laterally  (Fig.  18).  If  not  subjected  too 
early  to  strain,  the  resulting  tendon  will  be  sufficiently  strong  to 
perfoi'm  its  functions. 

(B)  Where  the  tendon  is  thick  and  rounded,  the  following  method 
of  tendon-lengthening  may  perhaps  be  made  use  of :  In  flat  and 

Fig.  15. 


A 


One  method  of  tendon-lengthening'.  A.  Tendon  split  longitudinally.  B.  Sec- 
tion completed  by  incisions  at  ends  of  fissure,  c.  Divided  tendon  elongated  and 
sutured.  (Anderson.) 

easily  frayed-out  tendons,  sloughing  would  probably  follow  on  so 
much  manipulation  of  each  end.  The  gap  that  remains  between 
the  two  ends  of  the  tendon  having  been  carefully  measured,  each 
tendon  is  split  accurately  in  the  middle  line,  care  being  taken  not 
to  bring  the  split  too  near  to  the  end  of  the  tendon.  At  the  two 
ends  of  the  above  incision  section  of  the  opposite  halves  of  the 
tendon  is  made,  as  at  Figs.  15  and  16. 

The  two  cut  ends  are  then  made  to  slide  past  each  other,  and  are 
stitched  together  for  a  distance  of  half  an  inch.  If  the  primary 
split  in  the  tendon  has  been  made  two  inches  long,  and  if  each  end 
of  the  tendon  is  submitted  to  the  above  process,  two  inches  will 
be  gained  before  the  thus  lengthened  ends  of  the  tendon  are 
sutured  together. 

Tendon-lengthening  will  also  be  found  useful  in  certain  cases  of 
contracted  tendons — e.g.,  where  the  flexors  of  the  fingers  are  con- 
tracted, but  without  any  spastic  or  paralytic  complications  from 
disease  of  the  nervous  system  above,  conditions  which  would 
interfere  with  a  successful  after-result,  however  carefully  the 
tendons  were  lengthened  and  united.  Again,  for  the  success  of 
this  method  the  tendons  operated  on  must  be  healthy,  or  at  least 
free  from  much  inflammatory  matting,  a  condition  which  will  prove 
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obstinately  recurrent,  while  the  manipulations  needful  to  free  the 
tendons  at  the  time  of  operation  are  very  likely  to  produce 
sloughing. 

Fig.  15  is  taken  from  Mr.  Anderson's  Hunterian  Lectures  on 
"Contractions  of  the  Fingers  and  Toes,"  Lancet,  1 891,  vol.  ii. 
p.  108. 

Fig.  16  is  taken  from  a  paper  by  Prof.  Keen  {Trans.  Coll.  of 
Physicians  of  Philadelphia,  1 891),  and  illustrates  the  same 
method. 

Fig.  16. 


I  Definite 
^  amount  of 
j  lengthening. 


r 


Three 
sutures. 


Tendon-lengthening.  (Keen.) 

Tendon-lengthening  by  Zigzag  Incisions  (Fig.  17).— 
M.  Poncet  of  Lyons  has  shown  (Gaz.  Held.,  1891,  p.  575)  that  this 
method  may  be  successfully  employed  in  cases  where,  owing  to 
the  tension,  the  threads  which  have  been  inserted  in  the  ends  of 
the  tendons  threaten  to  cut  through. 

In  the  first  case,  that  of  a  boy  whose  tendo-Achillis  had  just  been  severed, 
M.  Poncet,  in  order  to  diminish  the  tension  necessary  to  bring  the  ends  together, 
made  on  the  upper  end  of  the  tendon,  two  cuts  in  zigzag  fashion,  each  passing  a 
little  more  than  half  across  the  width  of  the  tendon.  Marked  elongation  of  the 
tendon  followed,  and  it  was  then  easy  to  suture  the  ends  without  tension.  The 
boy  was  allowed  to  walk  on  the  twenty-eighth  day,  and  left  the  hospital  about 
seven  weeks  after  the  injury,  walking  being  almost  perfect. 

While  this  method  is  especially  applicable  to  the  tendo-Achillis 
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Fig.  17. 


from  its  size,  M.  Poncet  has  also  used  it  in  the  case  of  the  extensor 
indicis. 

In  this  case  also  two  zigzag  incisions  on  the  upper  end  of  the  tendon  enabled 
the  suture,  which  had  previously  threatened  to  cut  out,  to  be  inserted  without 
any  tension. 

The  incisions  should  pass  through  at  least  half  the  width  of  the 
tendon,  and  include  both  this  and  its  sheath.  There  is  no  risk  of 
the  tendon  sloughing,  if  antiseptic  precautions  are  taken. 

iii.  Where  the  ends  are  so  widely  apart — as  after  the  removal  of  a 
growth — that  apposition  by  the  above  methods  is  impossible,  long 
threads,  distance-sutures,  may  be  employed  to  connect  the  ends 
with  hope  of  success.  MM.  Anger  and.  Assaky  (Rev.  de  Ghirurg., 
Nov.  1886)  were  among  the  earlier  workers  on  this  subject.  More 
recently  M.  Gliick  seems  to  have  employed  it 
with  marked  success  in  several  cases.  Two 
are  reported  (Semaine  MMicale,  1892,  p.  198). 

(1)  A  man  in  whom  the  two  ends  of  the  flexors  of  the 
middle  finger  were  widely  separated  after  an  injury- 
Here  M.  Gliick  was  able  to  remedy  a  gap  of  10  cm. 
(=4  in.)  by  substitution  of  threads  of  silk  and  catgut. 
Healing  by  first  intention  and  perfect  restoration  of 
movement  followed.  It  was  thought  that  in  this  case 
gradual  substitution  of  the  catgut  by  connective  tissue 
took  place. 

In  the  second  case  this  method  was  used 
not  for  filling  up  a  gap  in  the  tendon,  but 
for  replacing  an  end  which  was  lost. 

(2)  A  boy  suffered  from  injury  to  the  tendons  of  the 
extensor  indicis  and  communis.  M.  Gliick  firmly  tied 
the  central  ends  of  the  tendons  with  loops  of  silk,  and 
carried  them  forward  to  their  points  of  insertion,  where 
they  were  fixed  by  means  of  a  steel  needle.  The  first 
trial  failed,  the  sutures  tearing  out.  k  second  operation 
succeeded.  When  the  needle  was  removed  at  the  end 
of  four  weeks,  both  the  middle'  and  terminal  phalanx 
could  be  extended. 

In  some  cases  the  foreign  body  employed 
in  the  above  method  is  not  absorbed,  but  is 
surrounded  by  a  sheath  of  connective  tissue. 
In  others  the  bundles  are  gradually  absorbed 
and  replaced  by  fibrous  tissue. 

This  method  of  distance-sutures  seems  to  have  been  employed  in 
this  country  as  long  ago  as  1889,  by  Mr.  Gostling  of  Worcester 
lancet,  n  1890,  p.  767),  in  a  case  of  injury  to  the  extensors  of 
the  thumb. 

Eleven  weeks  before,  while  the  patient  was  pruning  roses,  his  knife  inflicted 
a  wound,  the  scar  of  which,  an  inch  long,  was  found  about  an  inch  above  the  base 
of  he  metacarpal  bone  of  the  left  thumb.    Just  below  this  scar  the  distal  ends 
the  extensor  pnmi  and  ossis  metacarpi  pollicis  could  be  easily  felt,  but  the 


Tendon-lengthening  by 
zigzag  incisions.  (Pon- 
cet.) 


Fig.  18. 
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proximal  ends  could  only  be  indistinctly  made  out  five  inches  off  on  the  back  of 
the  forearm.  The  left  hand  was  of  little  use,  the  thumb  being  flexed  and 
adducted  into  the  palm.  An  incision  exposed  the  distal  ends  at  once,  but  the 
synovial  sheath  was  blocked  at  the  scar  for  three-quarters  of  an  inch  by  a  mass 
of  connective  tissue.  This  was  cut  through  and  the  sheath  slit  up  until  the 
proximal  ends  of  the  tendon  were  found.  All  four  ends  were  smoothly  rounded 
off,  and  no  adhesion  had  formed.  As  the  ends  were  five  inches  apart  it  was  im- 
possible to  bring  them  nearer  together  than  three-quarters  of  an  inch.  The  ends 
being  pared  they  were  stitched  together  with  two  catgut  sutures  each.  The 
wound  healed  by  first  intention,  and  six  months  later  all  the  movements  of  the 
thumb  were  perfect. 

iv  Where  only  one  end  can  be  found,  implantation  of  it 
into  an  adjoining  healthy  tendon  of  the  same  group 

may  be  employed,  the  side  of  this 
tendon  having  been  duly  refreshed  (vide 
supra,  p.  28). 

In  1 886  Wolf er  successfully  combined 
the*  method  of  distance-suture  and 
attaching  the  ends  of  the  severed 
tendons  to  adjacent  sound  ones. 

The  patient  had  had  all  the  tendons  of  the 
extensor  communis  severed.    He  was  unable  to 
extend  the  middle  and  ring  fingers,  but  retained 
this  power  over  the  index  and  little  fingers.  At 
the  operation,  two  months  after  the  injury,  it 
was  necessary  to  divide  the  posterior  annular 
ligament  in  order  to  find  the  central  ends  of  the 
tendons.   As  the  separated  stumps  were  8-9  cm. 
apart,  direct  union  was  hopeless.  The  ends  were 
joined  by  indirect  transverse  sutures  of  silk  and 
catgut,  the  loops  being  8  cm.  long.   The  four 
central  and  peripheral  tendon-ends  were  also 
united  to  the  adjacent  uninjured  tendons,  two  to- 
the  extensor  indicis  and  two  to  the  extensor 
minimi  digiti.  Though  the  wound  healed  with- 
out suppuration,  the  silk  thread  loops  were  cast 
off  unaltered.    Ten  days  after  the  operation 
the  patient  began  to  extend  his  fingers,  and  he 
ultimately  regained  extension  of  each  individu- 
ally, as  in  the  uninjured  hand.  This  good  result 
must  have  have  been  due  to  the  fibrous  tissue 
which  had  been  developed  in  the  place  of  the 
catgut  and  silk  threads,  and  not  to  the  joining 
of  the  tendons  to  those  which  wera  intact. 
Dr. Wolfer  (Wun.Med.  Woch.,  1888, 
^  1  ;m8  +w  his  method  of  Transverse  Tendon-suture  (Fig.  19) 
XJ     if  o^ tha  enTmes  exact  union,  and  less  likely  than  others 

^zX^^:^  ™ when  the  ends  cannot  be 


Different  methods  of  tendon-su- 
ture. (Trnka.*)  In  the  right-hand 
figure,  where  the  ends  of  the  tendon 
cannot  be  brought  together,  tendon- 
lengthening  (p.  29)  has  been  em- 
ployed on  one  side,  and  some  cat- 
gut strands— a  form  of  distance- 
suture(p.  31)— on  the  other.  In  the 
left-hand  figure  a  form  of  transverse 
suture  is  shown  above,  below  dis- 
tance-sutures, consisting  of  different 
thicknesses  of  catgut,  have  been  used . 


*  Ccntr.f.  Chir.,  No.  12,  1893. 


Fig.  19. 
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made  to  touch,  and  the  threads  are  tied  and  left  to  form  guides 
for  the  development  of  fibrous  connecting  bridges. 

Tendon  Grafting-  or  Transplantation.— Here  a  part  of 
another  tendon,  where  there  has  been  extensive  injury,  or  a  tendon 
from  one  of  the  lower  animals  is  made  use  of. 

Mr.  Kobson  {Clin.  Soc.  Trans.,  vol.  xxii.  p.  291)  successfully  grafted  4J  inches 
of  flexor  tendon  from  a  finger  too  much  smashed  to  save,  on  to  the  dorsum  of  the 
hand,  so  as  to  form  a  new  extensor  for  the  index  finger,  the  tendon  of  which  had 
been  completely  torn  away.  The  proximal  end  of  the  tendon  was  stitched  to  the 
fleshy  belly  of  the  extensor  communis  where  the  tendon  had  been  previously 
attached,  the  distal  end  being  fixed  to  the  small  portion  of  tendon  left  near  its 
insertion  into  the  phalanx.  The  case,  which  is 
an  excellent  instance  of  conservative  surgery, 
ended  in  recovery  with  a  most  useful  limb. 
During  extension  of  the  index  the  new  tendon 
could  be  felt  to  move  under  the  skin. 

M.  Peyrot  (Bull,  de  la  Soc.  de  Ghw„  1886, 
p.  357)  has  succeeded  in  transplanting  the  ten- 
don of  a  dog,  and,  in  another  case,  that  of  a 

cat,  into  the  gaps  of  divided  tendons  in  man. 

The  transplanted  piece  is  said  to  have  lived,  and 

a  fair  amount  of  flexion  of  the  finger  to  have  been 

obtained.  M.  Monod  (loc.  supra  cit.,  t.  xiii.)  pub- 
lished a  case  of  division  of  the  long  flexor  of  the 

thumb,  in  which  he  employed,  with  the  happiest 

results,  a  slip  of  tendon  taken  from  the  hind  leo- 

of  a  rabbit.  Whether  this  will  be  found  preferable 

in  its  results  to  distance-sutures  remains  to  be 

seen.  It  is  doubtful  how  far  such  a  graft  lives,  and  how  far  its  place  is  taken  by 

new  formation.    It  is  a  somewhat  troublesome  method,  and  renders  a  double 

suturing  of  the  tendon  needful. 

Dr.  V.  Rochet  of  Lyons,  has  published  (Gaz.  Held.,  1891,  p.  293) 
a  case  in  which  he  practised  successfully  a  method  of  tendon 
grafting -which  he  calls  autochthonous,  the  graft  being  taken  from 

1 1 w  6  f  A  fl  tend°nS  ?heinselves-  This  method  is  especially 
applicable  to  the  flexor  tendons  of  the  fingers. 

theTroToieb!^d'v1!WT0n^lbef0re'  SUff6red  divisi0n  0f  the  flexor  tendons  at 
all  It  f  fl  1  ghu  mde'T'  tW°  l0WCr  Phalan^  were  constantly  extended, 

of  inSTh     ^         PartS  bdDg  rend6red  6VaSCUlar'  an  incision  a 
of  the  flpi  t    J  d  'J"  an  iQterVal  °f  6  Cm-  existed  between  the  cut  ends 

Ln  2  0""  To  fill?  a°dthatb^°  means  <^d  this  distance  be  reduced  to  less 
of  thp      i\i     u  1     P       gap  Dr-  R°chet  made  an  incision  over  the  lower  part 

1  c™ Tf  ti alaDX  aDd  thG  baSG  °f  the  last>  jusfc  ^  the  flexor  profundu 
IZZ        bfW,eeVhe  tW°  SHPS  °f  the  8ublimis-    H«  ^vided  the  foWTd 
was^  ^  the  fleXOr  P-funduTwhic 

tendon  lo the Sheath  in  '  ^ ^  firSfc  W°UDd'  the  attachments  of  the 
sutured  to  the  lowe  S^fTf"1*  ^  l0Wer  end  °f  this  tendon-lip  was  then 
ends  0 the  flexor subsist  ,  flefX°r/ublimis  and  **  "PP*  end  to  the  muscular 
ally  to  the  latter         ?/    >l   pr°f  "ndus>  direc%  to  the  former  tendon  and  later- 

attached  to    he  las^  n  J,'  °f  fleXOr  pr°funduS>  wllich  bad  ^ 

a  littfe  ab0Ve  Us  n     SSI?  T  t0  the  two  sliPs  of  «"  fle*or  sublimis 

«d Ion  the  I f  teenth  1         '°  ^  W°md  pha,anX-    The  ™ind  bealed  **** 
the  fifteenth  day  some  power  of  flexion  was  already  present.  Later  on  the 

C 


Wolfer's  transverse  tendon-suture. 
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second  phalanx  could  be  flexed  as  freely  as  its  fellow.  Flexion  of  the  third 
phalanx  was  more  limited,  this  not  passing  beyond  a  very  obtuse  angle. 

Dr  Rochet  observes  that  it  would  be  possible  to  carry  out  the  above  method  by 
taking  the  graft  or  slip  from  the  upper  end  of  one  of  the  lower  parts  of  the 
divided  tendons  without  interfering  with  its  insertion,  which  involves  making  * 
fresh  wound. 

Mobilisation  of  Tendons. — M.  Poncet  of  Lyons  (B4v. 
d'Orthop  ,  July  1 891)  made  use  of  the  following  ingenious  means 
of  uniting  a  severed  tendo-Achillis.    Forty  days  after  the  injury 

Fig.  20. 


Autochthonous  tendon-grafting.  (Rochet.)  To  the  right  is  seen  the  gap 
between  the  tendons  found  on  exploration;  to  the  left  the  manner  m  which  .t 
was  filled  up. 

(by  an  axe)  the  wound  was  healed,  but  the  ends  of  the  tendon  were 
\  cm.  apart,  and  the  lameness  was  very  disabling  A  U-shaped 
flan  having  been  dissected  off  the  back  of  the  heel,  a  slice  of  the 
os  calcis  was  then  vertically  detached  with  the  saw ;  when  quite  loose 
it  was  glided  upwards  and  the  lower  part  of  it  fixed  to  the  upper 
mrt  of  the  sawn  surface  with  an  ivory  peg.  The  ends  of  the 
tendon  could  now  be  brought  into  close  apposition  without  undue 
traction.  The  result  was  perfect.  • 
M  Poncet  points  out  that  this  method  of  mobilising  a  tendon 
hv  osteotomy  and  displacement  of  the  process  into  which  it  is 
hLrted  isTkely  to  be  useful  in  old  cases  of  rupture  of  the  hga. 


OPERATIONS  FOR  UNION  OF  DIVIDED  TENDONS.  35 


mentum  patellas  with  wide  separation  •  in  some  cases  of  old  fracture 
of  the  patella,  in  which  there  is  great  difficulty  in  getting  the  frag- 
ments together,  and  also  in  cases  in  which  free  flexion  of  the  fore- 
arm is  hindered  by  contraction  of  the  triceps  tendon,  due  either  to 
injury  or  disease.  It  should,  of  course,  only  be  performed  with 
strict  antiseptic  precautions. 

I  may  take  this  opportunity  of  saying  that  in  the  treatment  of 
an  incised  wound  of  the  hand  or  foot  the  condition  of  the  tendons 
should  be  cleared  up  as  well  as  that  of  the  vessels.  The  practi- 
tioner too  often  rests  satisfied  with  arresting  the  urgent  liEemorrhage. 
The  wound  heals  quickly,  but  loss  of  power  remains.  The  following 
is  a  good  instance  : 

In  August  1888,  H.  P.,  aged  thirty-one,  was  sent  to  me  with  a  constant  flexion 
of,  and  inability  to  extend,  the  last  two  phalanges  of  the  thumb.    A  few  months 
before  he  had  been  treated  for  severe  haemorrhage  from  an  incised  wound  of  the 
dorsum  over  the  first  phalanx  and  metacarpal  bone  of  the  right  thumb.    By  dis- 
section the  extensor  secundi  internodii  was  found  to  be  divided,  the  upper  'end 
being  found  by  following  up  the  sheath.  The  extensor  primi  had  been  only 
partially  divided,  for  three-quarters  of  its  width.    After  trimming,  the  two  ends 
of  the  extensor  secundi  were  separated  by  an  interval  of  an  inch  on  complete 
extension  of  the  thumb.    Use  of  a  stout  silk  suture  and  pushing  down  the  upper 
end  of  the  tendon  left  the  ends  still  separated  by  £  inch  ;  two  very  fine  silk 
sutures  brought  the  ends  into  good  but  not  exact  apposition.    On  hyper-extend- 
ing the  thumb  the  V-shaped  notch  in  the  partially  divided  extensor  primi  was 
obliterated,  so  no  sutures  were  used  here.    The  notch  was  merely  refreshed.  A 
horse-hair  drain  was  inserted,  the  superficial  wound  closed  with  fishing-gut 
Irrigation  with  hyd.  perch.  1  in  2000  was  made  use  of,  and  a  splint  applied  on 
the  palmar  aspect  so  as  to  keep  the  thumb  hyper-extended.    Morphine  was  given 
freely.    n  hen  seen  two  months  later,  the  patient  had  recovered  complete  exten- 
sion. r 
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OPERATIONS  ON*  THE  WRIST. 

EXCISION  OF  THE  WHIST  JOINT  (Figs.  21  and  22). 

The  reasons  for  this  operation  often  failing,  and  the  conditions 
needful  for  success,  may  be  first  considered.  _ 

1   Whether  the  disease  begins  in  the  synovial  membrane  as  a 
synovitis,  pulpy,  gonorrhoea^  rheumatic,  &c.,  or  whether,  as  more 
rarelv,  it  begins  primarily  in  the  bones,  it  extends  rapidly,  not 
only  to  the  wrist-joint,  but  to  the  two  rows  of  carpal  bones  and 
the  bases  of  the  metacarpals,  along  the  complicated  synovial  mem- 
branes *  which  bring  all  these  bones  into  contiguity  with  each 
other  '  The  disease,  thus  extensive,  is  also  most  obstinate  and  is 
in  adults,  often  further  complicated  by  a  tendency  to  phthisis. 
Thus  partial  operations  are  useless,  and  often  worse  than  useless 
Sir  J  Listert  was  the  first  to  insist  on  the  importance,  and  to 
show"  the  possibility,  of  removing  every  atom  of  the  disease,  in- 
cluding the  ends  of  the  radius  and  ulna,  the  two  rows  of  carpal 
bones,  and  the  bases  of  the  metacarpals  (Fig.  21). 

2  From  the  close  relation  of  the  flexor  and  extensor  tendons 
in  front  and  behind  these  complicated  joints,  and  from  the 
numerous  grooves  on  the  bones,  it  is  most  difficult  to  e^te  the 
disease  without  disturbing  the  tendons.    On  the  other  hand, 

*  The  arrangement  of  these,  five  in  number,  must  be  ^membered  ^ jnd  their 
close  vicinity  to  each  other.  (1)  The  membrana  sacciform*  of  the  mfenor 
Idio-u  nar  articulation,  passing  from  the  lower  end  of  the  ^iTc^ 
cavity  of  the  radius,  and  lining  the  upper  surface  of  the  ^^^l 
(^  That  of  the  wrist-joint  proper,  passing  from  the  lower  end  of  the  radius  and 
Se  inter-articular  fibro-cartilage  above  to  the  bones  of  the  first  row  below. 

ihe  common  synovial  membrane  of  the  carpus,  the  most  extensive  of  aft 
passing  from  the  lower  surface  of  the  scaphoid,  semilunar  and  cuneiforn .above 
to  the  upper  surface  of  the  bones  of  the  second  row,  sendmg  up  two  prolong 
t  ons  betw  en  the  scaphoid  and  semilunar  and  the  semilunar  and  cunejfom^d 
also  sending  downwards  three  processes  between  the  four  bones  of  the  second 
r0rprolonged  down  into  the  carpo -metacarpal  joints  of  the  four  innei :me* 

bones.    (4)  A  separate  one  between  the  cuneiform  and  pisiform^ 
Anotn- ^  separate'  one  between  the  trapezium  and  metacarpal  bone  of  the 

"TLancet,  ,865,  vol.  1.  p.  308.  From  this  paper  Fig.  *I  and  the  steps  of  the 
operation  are  taken. 
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however  stiff  the  wrist  may  be  left,  flexion  and  extension  of  the 
fingers  is  absolutely  needful  for  the  operation  to  be  a  success ; 
hence  it  is  imperative  that,  throughout  the  prolonged  operation, 
the  tendons  should  be  disturbed  as  little  as  possible,  a  direction 
very  difficult  to  follow,  as  their  cellular  sheaths  are  often  "pulpy," 
and  the  necessary  manipulations  of  the  tendons*  during  the 


Fig.  2i. 


Parts  removed  in  excision  of  the  wrist.  (Lister.) 


operation  may  easily  lead  to  their  sloughing,  and  thus  to  a  useless 
"fin-like  "hand. 

3.  Passive  movement  of  the  fingers  should  be  begun  as  early 
as  possible,  and  most  perseveringly  maintained. 

For  the  reasons  given  above  this  operation  has  not  found  much 
favour  with  English  surgeons. 

In  spite  of  the  above  difficulties  it  is  much  to  be  desired  that,  as 
the  saving  of  the  fingers  and  hand  is  at  stake,  this  operation  should, 
with  the  advantages  of  modern  surgery,  be  persevered  with,  and 
that  all  cases,  whatever  the  result,  be  fully  published.  Holding 
the  above  view,  I  have,  notwithstanding  the  comparative  rareness 
ot  disease  here,  described  several  methods. 


Sir  J.  Erichsen  {Surg.,  vol.  ii.  p.  383)  writes  thus  of  this  point :  "  If  we  look 
at  the  tendons  which  surround  the  wrist,  we  shall  find  them  divisible  into  five 
groups— (1)  Those  special  to  the  thumb  ;  (2)  The  extensors  of  the  fingers;  (3) 

he  flexors  of  the  fingers  ;  (4  and  5)  The  flexors  and  extensors  of  the  wrist. 
firT'tK     lncisions  should  be  so  planned  as  to  save  absolutely  the  whole  of  the 

nt  three  groups  and  to  divide  only  the  tendons  of  the  wrist  proper,  and  these 
■  re  cut  bo  close  to  their  insertions  that,  as  a  rule,  they  form  new  attachments, 
•  na  resume  their  functions  as  recovery  takes  place." 
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i.  Sir  J.  Lister's,  with  two  dorsi-lateral  incisions.    2.  Methods 
with  a  single  dorsal  or  ulnar  incision. 

Sir  J.  Lister's  Operation. — An  anaesthetic  being  given,  and  the 
parts  rendered  bloodless  by  Esmarch's  bandages*  any  adhesions  of 
the  tendons  are  thoroughly  broken  down.    The  hand  should  rest 

on  a  sand  pillow.    The  surgeon 
fig.  22.  should  be  seated.    The  radial  in- 

cision is  then  made,  as  in  Fig.  22. 
This  incision  is  planned  so  as  to 
avoid  the  radial  artery  and  also 
the  tendons  of  the  extensor  secundi 
internodii  and  indicis.    It  com- 
mences above  at  the  middle  of  the 
dorsal  aspect  of  the  radius  on  a 
level  with  the  styloid  process. 
Thence  it  is  at  first  directed  to- 
wards the  inner  side  of  the  meta- 
carpo  -  phalangeal   joint   of  the 
thumb,  running  parallel  in  this 
course  to  the  extensor  secundi 
internodii;  but,  on  reaching  the 
line  of  the  radial  border  of  the 
second   metacarpal   bone,  it  is 
carried  downwards  longitudinally 
for  half  its  length,   the  radial 
artery  being  thus  avoided,  as  it 
lies  a  little  farther  out.  These 
directions  will  be  found  to  serve, 
however  much  the  parts  may  be 
obscured  by  inflammatory  thick- 
ening. The  tendon  of  the  extensor 
carpi  radialis   longior   is  next 
detached  with  the  knife,  guided  by 
the  thumb-nail,  and  raised,  together  with  that  of  the  extensor  brevier 
also  cut,  while  the  extensor  secundi  internodii,  with  the  radial 
artery,  is  thrust  somewhat  outwards.    The  next  step  is  the  separa- 
tion of  the  trapezium  from  the  rest  of  the  carpus  by  cutting  forceps 
applied  in  a  line  with  the  longitudinal  part  of  the  incision,  great 

*  Mr.  Treves  objects  to  this  step  as  the  oozing  which  follows  the  removal  of 
the  bandage  is  usually  very  considerable  and,  in  his  opinion,  a  great  obstacle  to 
healing.  I  have  advised  the  use  of  the  bandage  because,  at  the  time,  it  is  most 
important  not  to  have  the  field  of  the  wound  constantly  Hooded  by  the  small 
vessels  of  the  very  vascular  parts,  this  hemorrhage  imperilling  the  tendons, 
rendering  the  operation  still  more  tedious  by  its  interference  with  the  exact  carry- 
ing out  of  every  detail  which  is  so  essential  whichever  method  is  selected  Any 
harm  which  may  accrue  from  excessive  oozing  may,  I  think,  be  met,  as  after  ex- 
cision of  the  knee,  by  providing  adequate  drainage,  using  very  few  sutures,  ana 
enveloping  the  Held  of  the  wound  in  very  ample  dressings,  through  which  the 
discharges  shall  be  uniformly  distributed. 


A,  Radial  artery 
internodii  pollicis 


B- 
c, 


Extensor  secundi 
Extensor  indicis. 


d,  Extensor  communis.  E,  Extensor  minimi 
digiti.  F,  Extensor  primi  internodii. 
G,  Extensor  ossis  metacarpi.  H,  Extensor 
carpi  radialis  longior.  I,  Extensor  carpi 
radialis  brevior.  K,  Extensor  carpi  ulnaris. 
L  L,  Line  of  radial  incision.    (Lister. ) 
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care  being  taken  of  the  radial  artery.    The  removal  of  the  trape- 
zium is  left  till  the  rest  of  the  carpus  has  been  taken  away,  when 
it  can  be  dissected  out  without  much  difficulty,  whereas  its  intimate 
relations  with  the  artery  and  neighbouring  parts  would  cause  much 
trouble  at  an  earlier  stage.    The  hand  being  bent  back  to  relax 
the  extensors,  the  ulnar  incision  should  next  be  made  very  free  by 
entering  the  knife  at  least  2  inches  above  the  end  of  the  ulna  im- 
mediately anterior  to  the  bone,  and  carrying  it  down  between  the 
bone  and  flexor  carpi  ulnaris,  and  on  in  a  straight  line  as  far  as 
the  middle  of  the  fifth  metacarpal  bone  at  its  palmar  aspect.  The 
dorsal  lip  of  the  incision  is  then  raised,  and  the  tendon  of  the  ex- 
tensor carpi  ulnaris  cut  at  its  insertion,  and  its  tendon  dissected  up 
from  its  groove  in  the  ulna,  care  being  taken  not  to  isolate  it  from 
the  integuments,  which  would  endanger  its  vitality.    The  finger 
extensors  are  then  separated  from  the  carpus,  and  the  dorsal  and 
internal  lateral  ligaments  of  the  wrist-joint  divided,  but  the  con- 
nections of  the  tendons  with  the  radius  are  purposely  left  undis- 
turbed.   Attention  is  now  directed  to  the  palmar  side  of  the  in- 
cision.   The  anterior  surface  of  the  ulna  is  cleared  by  cutting 
towards  the  bone  so  as  to  avoid  the  artery  and  nerve,  the  articula- 
tion of  the  pisiform  bone  opened,  if  that  has  not  been  already  done 
in  making  the  incision,  and  the  flexor  tendons  separated  from  the 
carpus,  the  hand  being  depressed  to  relax  them.    While  this  is 
being  done,  the  knife  is  arrested  by  the  unciform  process,  which  is 
clipped  through  at  its  base  with  pliers.    Care  is  taken  to  avoid 
carrying  the  knife  farther  down  the  hand  than  the  bases  of  the 
metacarpal  bones,  for  this,  besides  inflicting  unnecessary  injury, 
would  involve  risk  of  cutting  the  deep  palmar  arch.    The  anterior 
ligament  of  the  wrist-joint  is  also  divided,  after  which  the  junction 
between  carpus  and  metacarpus  is  severed  with  cutting  pliers,  and 
the  carpus  is  extracted  from  the  ulnar  incision  with  sequestrum 
forceps,  any  ligamentous  connections  being  touched  with  the  knife. 
The  hand  being  now  forcibly  everted,  the  articular  ends  of  the 
radius  and  ulna  will  protrude  at  the  ulnar  incision.   If  they  appear 
sound,  or  very  superficially  affected,  the  articular  surfaces  only  are 
removed.    The  ulna  is  divided  obliquely  with  a  small  saw,  so  as  to 
take  away  the  cartilage-covered  rounded,  part  over  which  the  radius 
sweeps,  while  the  base  of  the  styloid  process  is  retained.   The  ulna 
and  radius  are  thus  left  of  the  same  length,  which  greatly  promotes 
the  symmetry  and  steadiness  of  the  hand,  the  angular  interval 
between  the  bones  being  soon  filled  up  with  fresh  ossific  deposit. 
A  thin  slice  is  then  sawn  off  the  radius  parallel  with  the  articular 
surface.    For  this  it  is  scarcely  necessary  to  disturb  the  tendons  in 
their  grooves  on  the  back,  and  thus  the  extensor  secundi  internodii 
may  never  appear  at  all.    This  may  seem  a  refinement,  but  the 
freedom  with  which  the  thumb  and  fingers  can  be  extended,  even 
withm  a  day  or  two  of  the  operation,  when  this  point  is  attended  to, 
snows  that  it  is  important.  The  articular  facet  on  the  ulnar  side  of 
toe  bone  is  then  clipped  away  with  forceps  applied  longitudinally. 
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If  the  bones  prove  to  be  deeply  carious,  the  pliers  or  gouge 
must  be  used  with  the  greatest  freedom.  The  metacarpal  bones 
are  next  dealt  with  on  the  same  principle,  each  being  closely  in- 
vestigated, the  second  and  third  being  most  readily  reached  from 
the  radial,  the  fourth  and  fifth  from  the  ulnar,  side.  If  they  seem 
sound,  the  articular  surfaces  only  are  clipped  off,  the  lateral  facets 
being  removed  by  longitudinal  application  of  the  pliers.* 

The  trapezium  is  next  seized  with  forceps  and  dissected  out 
without  cutting  the  tendon  of  the  flexor  carpi  radialis,  which  is 
firmly  bound  down  in  the  groove  on  the  palmar  aspect,  the  knife 
being  also  kept  close  to  the  bone  so  as  to  avoid  the  radial.  The 
thumb  being  then  pushed  up  by  an  asistant,  the  articular  end  of 
its  metacarpal  bone  is  removed.  Though  this  articulates  by  a 
separate  joint,  it  may  be  affected,  and  the  symmetry  of  the  hand 
is  promoted  by  reducing  it  to  the  same  level  as  the  other  meta- 
carpals. 

Lastly,  the  articular  surface  of  the  pisiform  is  clipped  off,  the 
rest  being  left  if  sound,  as  it  gives  insertion  to  the  flexor  carpi 
ulnaris  and  attachment  to  the  anterior  annular  ligament.  But  if 
there  is  any  suspicion  as  to  its  unsoundness,  it  should  be  dissected 
out  altogether,  and  the  same  applies  to  the  process  of  the  unci- 
form. 

The  only  tendons  divided  are  the  extensors  of  the  carpus,  for 
the  flexor  carpi  radialis  is  inserted  into  the  second  metacarpal 
below  its  base,  and  so  escapes.  Only  one  or  two  small  vessels 
require  ligature.  Free  drainage  must  be  given.  The  hand  and 
forearm  are  put  up  on  the  well-known  splint  of  Sir.  J.  Lister, 
with  the  cork  support  for  the  hand,  which  helps  to  secure  the 
principal  objects  in  the  after-treatment — viz.,  frequent  move- 
ments of  the  fingers — while  the  wrist  is  kept  fixed  during  con- 
solidation. 

Passive  movement  of  the  fingers  is  begun  on  the  second  day, 
whether  the  inflammation  has  subsided  or  not,  and  continued 
daily.  Bach  joint  should  be  flexed  and  extended  to  the  full 
extent  possible  in  health,  the  metacarpal  bone  being  held  quite 
steady  to  avoid  disturbing  the  wrist.  By  this  means  the  supple- 
ness gained  by  breaking  down  the  adhesions  under  chloroform 
(p.  38)  is  maintained. 

Pronation  aiid  supination,  flexion  and  extension,  abduction  and 
adduction,  must  be  gradually  encouraged  as  the  new  wrist  acquires 
firmness.  When  the  hand  has  acquired  sufficient  strength,  freer 
play  for  the  fingers  should  be  allowed  by  cutting  off  all  the  splint 
beyond  the  knuckles.  Even  after  the  hand  is  healed,  a  leather 
support  should  be  worn  for  some  time,  accurately  moulded  to  the 
front  of  the  limb,  reaching  from  the  middle  of  the  forearm  to  the 


*  As  an  instance  of  what  may  be  taken  away,  in  one  case  Sir  J.  Lister  not  only 
removed  the  base  of  the  third  metacarpal  bone,  but  drilled  its  shaft  into  a  hollow 
tube,  a  sound  and  most  useful  hand  being  retained. 
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knuckles,  and  sufficiently  turned  up  at  the  ulnar  side.    This  is 
retained  in  situ  by  lacing  over  the  back  of  the  forearm.* 
Other  Methods  of  Wrist  Excision  : 

By  Single  Dorsal  Incision. — The  following  account  of  Von 
Langenbeck's  operation  is  taken  from  Sir  W.  Mac  Cormac  {Surg. 
Opcr.,  pt.  ii.  p.  374),t  who  considers  this  method  very  superior  to 
Sir  J.  Lister's,  which  "  is  at  once  complicated  and  difficult."  The 
parts  having  been  rendered  bloodless  and  any  adhesions  broken 
down,  a  straight  incision  is  made  near  the  middle  of  the  back  of 
the  wrist,  the  guide  being  the  radial  border  of  the  extensor 
indicis  tendon.    The  hand  being  slightly  abducted,  the  incision 
begins  close  to  the  ulnar  margin  of  the  index  metacarpal  at  the 
middle  of  the  bone.    The  extensor  indicis  tendon  should  be  first 
pushed  to _ the  ulnar  side,  and  the  soft  parts  incised  down  to  the 
bone,  which  is  here  subcutaneous.     The  incision  is  prolonged 
upwards  for  4J  inches  to  terminate  over  the  radius  at  the  angle 
of  junction  of  the  extensor  indicis  and  extensor  secundi  internodii 
Over  the  metacarpal  bone  it  lies  along  the  radial  side  of  the 
extensor  indicis  and  a  little  higher  up  on  the  ulnar  border  of  the 
extensor  carpi  radialis  brevior,  close  to  its  insertion.    The  dorsal 
ligaments  of  the  wrist  are  divided  in  the  deeper  portion  of  the 
wound^  but  the  radio-ulnar  joint  should  not  be  opened,  as  this 
makes  it  afterwards  difficult  to  expose  the  end  of  the  ulna.    It  is 
a  matter  of  much  importance  to  avoid  opening  the  tendon  sheaths. 
Ihe  extensor  indicis  is  exposed  in  the  lower  part  of  the  wound. 
-Near  the  centre  the  extensor  carpi  radialis  brevior  is  seen,  and 
may  be  divided  close  to  its  insertion.    The  extensor  carpi  radialis 
longior  is  treated  similarly.    A  little  patience  is  now  required  to 
detach  the  extensor  tendons  from  the  back  of  the  radius,  especially 

*  Later  on,  when  this  is  discarded,  if  the  hand  remains  weak,  I  have  found  it 
usetal  to  give  support  on  a  smaller  scale  by  means  of  a  leather  wristlet. 

t  My  old  friend  G.  A.  Wright,  of  Manchester,  has  made  use  of  a  similarincision 
[Abstract  of  Med.  and  Burg.  Cases  treated  at  the  Pendlebury  Hospital,  1884,  p  133) 
LI  of  nine'  with  Phlyctenular  ophthalmia,  enlarged  glands,  and  many 

marks  of  strumous  disease,  the  right  wrist  was  disorganised.    »  A  single  longi- 
nainal  incision  for  3  or  4  inches  was  made  between  extensor  communis  and 
Pn r  *ecundl-  the  carPal  opened,  and  the  bones  easily  shelled  out ;  the 

mas  of  the  metacarpal  bones  and  of  the  radius  and  ulna  were  removed  with  a 

turn  WwVfr1^8^^35  n°  tendonwas  divided,  except  in  the  sense  of 
later  fh^f  \  TT°™  °f  the  °arpUS  fr0m  their  attachments.  Six  months 
all  bu  '  Wh'ch  before  the  °Perati°n  was  bulbous,  flabby,  and  useless,  was 

In  the  vp?  d        ShrUDken  ;  there  Was  excellent  P°wer  and  mobility." 

kooxaJLFT*'  whendisease  occurs  in  this  joint,  which  is  most  rare,  extensive 

although  n„  °1  Can0US       63  and  scraPing  out  of  Onuses  may  be  undertaken, 

1877  I  rprnnT.li  °peractlon  can  be  f1one>  owing  to  the  tiny  size  of  the  parts.  In 

aged  two  ™,       1    ,     °  °arpal  b0nes  by  a  sin&le  dorsal  incision  in  an  infant 

Present  bpir,   I u      &       '  &  patient  of  Dr-  T-  Eastes,  of  Folkestone,  the  sinuses 

wtisfaotm-v  gh  VJr0nghly  SCraped  °Ut  With  a  Sharp  spoon-  Thc  result  was  most 
fingers.  &S  t0  the  Permanency  of  the  cure  and  the  usefulness  of  the 
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those  of  the  thumb.    The  soft  parts  are  first  drawn  by  a  retractor 
towards  the  radial  side,  and,  the  capsule  being  split,  they  are 
raised  by  the  elevator,  the  tendons  in  their  sheaths  being  care- 
fully detached  from  their  grooves— viz.,  extensor  secundi,  extensor 
longior  and  brevior,  extensor  primi,  and  extensor  ossis  metacarpi. 
Then,  by  introducing  the  elevator  on  the  ulnar  border  ot  the 
wound,  the  extensor  indicis,  communis  digitorum,  minimi  digiti, 
and  carpi  ulnaris  are  also  raised,  their  connection  with  the  dorsal 
ligament  on  one  side  and  the  periosteum  and  capsule  of  the  joint 
on  the  other  being  preserved ;  in  this  way  all  chance  of  injury  to 
their  sheath  is  avoided.    The  soft  parts  being  now  thoroughly 
elevated  on  both  sides  of  the  wound,  we  obtain,  on  retracting 
them  and  slightly  flexing  the  wrist,  a  complete  view  of  the  articu- 
lation.   The  radio-carpal  joint  lies  open,  and,  on  the  hand  being 
further  flexed,  the  surface  of  the  first  row  of  the  carpus  will 
project  in  the  wound.    The  bones  may  be  readily  removed  m 
succession  with  the  elevator,  at  the  same  time  any  ligaments 
which  impede  extraction  being  divided  with  the  knife.  ilrst, 
separate  the  scaphoid  from  its  connection  with  the  trapezium ; 
secondly,  detach  the  semilunar  and  cuneiform.    Now  the  second 
row  of  the  carpus  can  be  removed.    The  round  head  of  the 
os  magnum  is  steadied  with  the  fingers  of  the  left  hand  an 
assistant  abducts  the  thumb,  and  the  knife  divides  the  articulation 
between  the  trapezoid  and  trapezium.     The  carpo-metacarpal 
ioints  are  entered  in  a  direction  towards  the  ulna,  whilst  tne 
dorsal  ligaments  at  the  proximal  ends  of  the  metacarpal  bones 
are  divided  as  the  assistant  flexes  the  hand.    The  trapezoid 
os  magnum  and  unciform  can  now  be  removed  _  m  bloc,  ine 
hook-lhke  process  of  the  unciform  requires  care  during  its  enuclea- 
tion.   It  may  be  snipped  off  to  facilitate  removal  of  the  bone 
but  with  a  little  care  it  can  be  cut  out.    As  a  rule,  the  pisi form 
bone   need  not  be  interfered  with ;   it  is  generally  healthy 
Through  it  the  flexor  carpi  ulnaris  finds  an  insertion  into  the  base 
of  the  fifth  metacarpal,  and  thus  forms  an  important  connect  on 
with  the  abductor  minimi  digiti.    It  is  better  not 
trapezium,  as  it  forms  a  separate  joint  with  the  thumb,  and  ^ 
usually  exempt  from  disease.    The  abductor,  opponens,  and  flexoi 
brevis  pollicis  arise  from  it.    Its  extraction,  besides,  is  not  easyj 
as  the  tendon  of  the  flexor  carpi  radialis  runs  m  a  groove  on  s 
anterior  surface,  while  the  radial  is  in  dangerous  proxi mity  on  its 
outer  side.    It  now  remains  to  cut  off  the  articular  surfaces  or 
^  radius  and  ulna.     The  hand  being  still  flexed,  ^  bond 
project  from  the  wound,  and  with  a  narrow  saw  the  ends  can  be 
quite  easily  removed.    The  external  lateral  ^?^.™1^J 
Periosteum,  must  be  carefully  detached  with  the  elevator, othetS 
S  the  r'adial  may  be  cut  as  it  runs  over  the    rapez mni  J 
penetrate  the  first  interosseous  space.    It  facilitates  tins  step  not 
to  have  previously  opened  the ,  radioulnar  joint 
of  the  radius  should  be  as  limited  as  possible.    I  many, 
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cartilages  of  the  metacarpal  bones  are  cut  off.  All  gelatinous 
granulations  should  be  scrupulously  removed,  and  the  wound 
disinfected. 

In  this,  as  in  Sir  J.  Lister's,  or  any  excision  of  the  wrist,  great 
care  must  be  taken  not  to  open  the  radial  artery,  not  to  interfere 
with  the  palmar  surface  more  than  can  be  helped,  to  preserve  any 
sound  though  inflamed  periosteum,  not  to  damage  the  tendons* 
with  retractors,  &c,  and  finally  to  adopt  early,  and  to  persevere 
with,  movements  of  the  fingers. 

Mayo  Robson's  Method  by  Median  Dorsal  Incision. 

Mr.  Robson  (Provin.  Med.  Journal,  Sept.  I,  1885),  published 
some  cases  successfully  treated  by  the  above  method.  The  chief 
advantage  which  he  claims  for  it  over  that  of  Von  Langenbeck, 
is  that  it,  being  more  median,  exposes  the  joint  more  fully. 

The  hand  being  prone,  the  knife  is  entered  over  the  proximal 
eud  of  the  third  metacarpal  bone,  carried  vertically  upwards  for 
1 1  inches,  over  the  centre  of  the  groove  in  the  radius  which 
lodges  the  common  extensor.  This  extensor  being  identified, 
the  knife  is  carried  down  to  the  bone  between  the  tendon  to  ' 
the  index  on  the  outer  and  those  for  the  three  inner  fingers  on 
the  inner  side.  If,  as  is  probable,  the  disease  be  now  found  by 
the  exploring  finger  to  be  extensive,  the  incision  should  be  pro- 
longed up  and  down,  the  edges  retracted,  and  the  whole  joint 
exposed  by  lifting  up  the  tendons  by  a  raspatory.  The  carpal 
bones  are  then  removed  with  a  small  gouge  or  scoop,  and  the  ends 
of  the  radius  and  ulna,  and  those  of  the  metacarpals  of  the  fingers, 
cut  through  either  with  a  saw  after  they  have  been  projected  in 
the  wound,  or  in  situ  with  bone-forceps.  Any  sinuses  are  then 
thoroughly  scraped  out,  and  the  wound  drained  by  a  tube  brought 
out  close  to  the  tendon  of  the  extensor  minimis  digiti. 

Dr.  Heron  "Watson's  Method  by  a  Single  Incision  on  the 
Ulnar  Side.— The  method  is  described  by  Dr.  Miller,  of  Edinburgh 
{Echn.  Med.  Journ.,  Aug.  1894),  who  has  made  use  of  it  ten  times, 
and  speaks  of  it  as  complete  and  easy. 

The  knife  is  entered  about  i£  inches  above  the  ulnar  styloid 
process,  towards  the  palmar  aspect,  and  carried  down  a  short 
distance  along  the  fifth  metacarpal  bone,  an  incision  of  about 
3  mches  being  thus  made  down  to  the  bone.  The  lower  end  of 
the  ulna  is  then  cleared,  and  fully  an  inch  removed.  The  carpus 
is  then  exposed  and  removed  piece  by  piece,  the  trapezium  only 

vJgv  ?'  The  heads  °f  the  metacarPal  bones  can  then  be  dealt 
with  by  bone  or  saw,  being  turned  out  of  the  wound  if  necessary, 
^acn  step  in  the  operation  is  very  easy  and  very  satisfactory, 
very  lew  vessels  require  to  be  ligatured.    Sometimes  one  at  the 


HltPi  tendons  are  unavoidably  so  interfered  with  that  a  portion  is 

carbnl     iT'  ifc  W°Uld  be  Wel1  t0  cut  out  this  Part>  and  »nite  the  ends  with  a 
it  ,!   u  u  SUtUre-   And  Wherc  much  manipulation  of  a  tendon  is  unavoidable, 
would  be  better  to  divide  it,  and  unite  it  subsequently. 
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radial  side  of.  the  wound  is  rather  difficult  to  secure ;  but  as  the 
wound  can  be  turned  almost  inside  out,  like  the  finger  of  a  glove, 
by  pressing  the  thumb  in,  no  great  difficulty  should  really  be 
experienced.  The  after-dressing  recommended  by  Dr.  Miller  is 
packing  with  iodoform  gauze,  the  amount  being  diminished  at 
each  dressing.  In  Dr.  Miller's  ten  cases  the  disease  did  not 
return  in  five,  of  these  the  hand  was  "  useful "  in  one,  and  "  fairly 
useful"  in  four.  In  the  other  five,  recurrence  took  place.  In 
one,  amputation  was  necessary ;  in  another  it  was  advised  but  not 
submitted  to.  In  three  more  scraping  was  necessary  (in  one, 
twice),  "  a  fairly  useful"  hand  being  the  result. 

The  advantages  claimed  bv  Dr.  Miller  for  the  above  method  are  : 
(i)  A  single  incision.  (2)  Very  efficient  drainage,  the  wound 
being  on  the  lower  side  of  the  limb,  in  the  position  in  which  the 
hand  is  most  conveniently  carried.  (3)  A  scarcely  visible  scar. 
(4)  An  operation  very  easy  of  performance.  While  fuller  and 
more  precise  details  are  required  as  to  the  amount  of  movement 
preserved  in  the  seven  hands  which  are  described  as  "fairly  use- 
ful," and  also  whether  recurrence  ultimately  took  place  m  three  ot 
them,  such  publishing  of  cases  is  most  helpful. 

Excision  of  the  Weist  for  Injury.— This  will  be  still  more 
rarely  required.  Mr.  Pye  (Med.  Times  and  Gaz.,  1879,  vol.  n. 
p.  582)  published  a  case  of  compound  dislocation  in  an  adult. 

Some  bones  were  protruding  through  a  transverse  rent  on  the  front  of  the 
wrist,  the  radial  artery  was  uninjured,  the  ulnar  could  not  be  felt.  The  flexor 
carpi  radialis  and  flexor  longus  pollicis  were  torn  across.  The  ends  of  the  radius 
and  ulna  were  sawn  off  and  the  carpal  bones  removed,  piecemeal,  until  only  the 
trapezium  and  the  distal  part  of  the  os  magnum,  which  were  apparently 
uninjured,  were  left.  Strict  antiseptic  precautions  were  taken,  and  the  wound 
healed  rapidly.  There  was  a  steady  regain  in  power  in  the  wrist  and  hand,  the 
patient  being  again  able  to  carry  his  milk- pails.* 

Excision  of  Wrist  for  Gunshot  Injury.— Dr.  Otist  states  that 
ninety-six  cases  of  excision  of  the  wrist,  varying  much  m  extent, 
were  returned. 

Six  of  these  were  complete,  and  five  recovered  with  the  functions  of  the  hand 
much  impaired,  but  all  things  taken  into  consideration,  in  a  better  condition  than 
if  they  had  been  submitted  to  amputation.  In  the  ninety  partial  excisions, 
ankylosis  and  extreme  deformity  appear  to  have  been  common.  Generally  the 
hand  was  strongly  deflected  to  the  radial  side,*  the  fingers  rigidly  fixed^the  skin 
over  the  projecting  end  of  the  ulna  irritable  and  exposed  to  injury.  With** 
present  experience  of  excisions  of  the  wrist  for  injury,  it  seems  probable  that 

*  Sir  W.  MacCormac  (Dub.  Qiuirt.  Journ.  Med.  Sou,  1S67,  P-  2S1)  publishes  the 
case  of  a  girl,  aged  ten,  in  whom  he  removed  the  whole  of  the  left  carpus  and 
most  of  the  metacarpus,  for  a  machinery  accident,  the  patient  recovering  with  a 

useful  limb.  . 
+  Med.  and  Surg.  Hist,  of  the  War  of  the  SebeUum,  part  11.  p.  999  « 
+  As  this  appears  to  be  irremediable  by  any  apparatus,  Dr.  Otis  suggests  that  it 

should  be  met  by  always  removing  the  carpal  end  of  the  ulna  «  ^»  ™] 

with  the  section  of  the  radius,  whenever  it  is  necessary  to  remove  the  lower 

of  the  latter. 
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recovery  unattended  by  ankylosis  is  seldom  to  be  anticipated,  yet  that  this  result 
is  not  disastrous,  provided  the  hand  is  in  good  position  and  the  functions  of  the 
fingers  are  in  some  degree  preserved."  In  a  very  few,  loose,  flail-like  joints  were 
observed,  remediable  by  apparatus. 

The  chief  English  authority,  Sir  T.  Longmore,  writes  thus  on 
this  operation :  * 

"  Gunshot  wounds  of  the  wrist  are  usually  attended  with  so  much  injury  to  the 
tendons  and  other  structures  surrounding  the  joint  that  it  is  scarcely  possible  in 
such  cases  for  the  operation  of  resection  to  produce  satisfactory  results." 

Causes  of  Failure  after  Excision  of  the  Wrist. — These  are, 
mainly : 

1.  Persistent  sinuses  and  discharge  set  up  by  remaining  caries 
or  necrosis.  Sir  W.  Fergusson  (Path.  Soc.  Trans.,  vol.  viii. 
p.  391)  showed  a  specimen  in  which  all  the  bones  had  been  sup- 
posed to  have  been  removed  by  a  single  incision  on  the  ulnar  side. 
The  pisiform,  trapezium,  and  part  of  the  unciform  had  been  left. 
The  movement  of  the  fingers  was  good,  but  sinuses  remained  on 
both  sides  communicating  with  a  bare  piece  of  radius.  Death  took 
place  from  phthisis.  Mr.  J.  Hutchinson  (ibid.,  vol.  xvii.  p.  239) 
showed  a  specimen  of  wrist-joint  after  partial  resection  by  Mr. 
Stanley.  Though  no  active  caries  was  present,  discharge  was 
kept  up  by  a  necrosed  bit  of  bone  in  a  cavity  at  the  back  of  the 
carpus.  Death  here  also  took  place  from  chronic  phthisis.  This 
specimen  is  figured  and  briefly  described  in  Brit.  Med  Journ 
1874,  vol.  i.  p.  11. 

2.  Matting  and  sloughing  of  tendons,  and  consequent  stiffness 
oi  fingers.    3.  Phthisis. 


AMPUTATION-  THROUGH  THE  WRIST-JOINT 

(Figs.  23  and  24). 

The  value  of  this  operation  has  been  a  good  deal  disputed 
It  has  been  thought  by  somef  "that  it  possesses  no  particular 

tttanT^h  l%8th  °f  ^  I^J  "  °f  -^consVence 
readit"  '  Ott  th+\nUmerOUS  ^ons  in  them,  may  not  hea 
readily.     Others  J  have  gone  farther,  and  said  that  the  Ions 

iThanrl     Th  b/ '^^f^ers  difficult  to  fit  with  an  artifi? 

Mr  H  TO     A       .S  18  Certamly  n0t  alwa?S  the  case  is  shown  by 

amtntationtl6.  °^(?,8  are  m™lJ  sufficient,  and  as  this 
ampatatlon  preserves,  if  the  parts  heal  quickly,  good  pronation 

$  Artificial  Limbs  and  Amputations,  p.  83. 
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and  supination,  it  should  be  practised  whenever  opportunities  arise. 
These,  however,  as  is  shown  below,  will  not  be  numerous. 
Indications.  m 
I.  Extensive  injuries  (gunshot  and  otherwise)  of  a  hand  not 
admitting  of  the  preservation  of  any  fingers,  and  in  which  the 
damage  of  soft  parts  does  not  necessitate  amputating  through  the 
forearm.    2.  Disease  of  carpus  locally  too  far  advanced  for  excision, 
or  rendered  by  age,  condition  of  health,  &c,  inappropriate  for 
excision.    3.  Oases  of  failed  excision.    But  in  carpal  disease  the 
soft  parts  are  often  so  much  damaged  by  sinus  formation  and  other 
results  of  the  disease  that  the  surgeon  is  driven  to  amputate  higher 
up  •  and  where  this  may  not  be  the  case,  the  articular  surfaces  oi 
the  radius  and  ulna,  owing  to  disease,  have  to  be  removed,  the 
operation  thus  ceasing  to  be  correctly  amputation  through  the 
wrist-joint.*    4,  5,  and  6.  More  arely  still,  for  the  results  of 
palmar  suppuration,  gangrene,  or  burns. 

Operations.— As  in  other  amputations  where  the  amount  ot 
skin  available  varies  considerably,  several  methods  will  be  given. 
The  first  of  these  is  the  best. 

Different  Methods. 
1.  Long  palmar  flap(Figs.  23,  24).    4-  Circular  amputation. 
2  Equtl  anteroposterior  flaps.         5-  Long  dorsal  flap,  by  Teale  s 
3.  Method  of  Dubreuil  (Fig.  24).  method. 

1.  Amputation  by  a  Long  Palmar  Flap  (Figs.  23  and  24).- 
This  has  the  advantage  of  preserving  skm  thick,  weU  used  to 
pressure,  and  abundantly  supplied  with  blood ;  the  nerves  are  also 
cut  square,  and  disarticulation  is  easy.  . 

The  brachial  artery  being  secured,  the  hand  supmated.f  the 
wrist  extended,  and  the  thumb  abducted  so  as  to  make  the  palmar 
tissues  tense,  an  incision  is  made  (on  the  left  side)  from  the 
tin  of  the  styloid  process  of  the  radius  J  straight  down  well  on  to 
the  thenar  eminence,  and  then,  curving  across  (about  on  a  line 
^etlvev^l  palmar  arch  §),  and  marking  out  a  well-rounded 

*  Disarticulation  has  these  advantages  over  removal  of  the 

opposite  wrist  will  be  helpful.  damaged, 
PP  This  level  is  '^%2£fc£  S*»  '<H 

k^^^M  as  low  as  the  crease  in  the  palm, 
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Fig.  23. 


of  the  styloid  process  of  the  ulnar.  This  flap  is  next  dissected 
up,  without  scoring,  as  far  as  the  level  of  the  wrist-joint ;  it 
should  contain  on  its  under  surface  some  of  the  fibres  of  the  thenar 
and  hypothenar  muscles.  If  this  precaution  is  taken,  the  flap 
will  contain  the  superficialis  volse  and  ulnar  arteries,  and  thus  run 
no  risk  of  sloughing. 

The  hand  being  now  pronated  and  flexed  at  the  wrist-joint,  an 
incision  is  made  slightly  convex  across  the  wrist  from  one  styloid 
process  to  the  other.  The  palmar  flap  being  now  retracted,  the 
hand  is  strongly  flexed  and  the  joint  opened  on  the  outer  side 
first ;  the  soft  parts  in  front  and  behind 
are  now  severed  with  a  circular  sweep  (the 
assistant  pulling  slightly  on  the  hand), 
the  remaining  ligaments  divided,  and  the 
hand  removed.  If  the  articular  cartilages  r*s 
of  the  radius  are  diseased,  they  must  be  > 
dealt  with  either  by  gouging  or,  if  neces- 
sary, by  a  clean  section  above  the  articu- 
lar cartilage,  a  step  which  will  interfere 
with  free  pronation  and  supination  later 
on.  The  apices  of  the  styloid  processes 
should  in  any  case  be  removed,  but  the 
base  of  that  of  the  radius  should  always 
be  left,  if  possible,  to  secure  the  action  of 
the  supinator  longus.  In  amputating  at 
the  wrist-joint  care  should  be  taken,  by 
keeping  the  point  of  the  knife  towards 
the  carpus,  not  to  open  the  radio-ulnar  joint,  nor  interfere  with 
pronation  and  supination. 

The  radial,  ulnar,  the  two  interosseous,  and  the  superficialis  volse- 
artenes  will  probably  need  securing.  Any  sinuses  are  now  scraped 
out  with  sharp  spoons,  and  the  tendons  trimmed.  From  th  e  facility 
with  which  these  last  slip  up  into  their  sheaths,  antiseptic  pre- 
cautions should  be  carefully  taken. 

Another  Method.— This  consists  in  marking  out  the  palmar 

flap  (but  not  dissecting  it  up),  opening  the  joint  by  a  dorsal 

incision  as  above  given,  and  then  cutting  the  palmar  flap  by 

transfixion,  the  knife  being  passed  behind  the  bones.    As  in  this 

method  it  is  difficult  not  to  hitch  the  knife  on  the  pisiform  and 
unc1±orm  bo       and  t    ayoid  a  -agged  edge  tQ  ^ 

and  as  the  flexor  tendons,  being  relaxed,  are  pulled  out  by  the 
*mle  instead  of  being  cut  cleanly,  I  do  not  recommend  it. 

1.  Amputation  by  Equal  Anteroposterior  Flaps.— The  sur- 
geon may  be  obliged,  where  the  soft  parts  are  scanty,  to  make 

f°v  A"  m6-th0d-  The  obiectioj3s  to  ^  are  that  if  the  tissues 
are  tnm  there  is  some  risk  that  the  cicatrix  may  be  adherent  to 


SultdUe  M^^011  °f  the  fingerf-    Ifc  wil1  be  remembered  that  while  the  te- 
guments on  the  dorsum  retract  freely,  those  on  the  front  do  so  scarcely  at  all. 
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flap  by  passing  upwards  over  the  hypothenar  eminence  to  the  tip 
the  bones,  and  that  these  will  be  but  poorly  covered.  During 
healing  the  draining  is  less  satisfactory. 

3.  Amputation  at  the  Wrist  by  the  Method  of  Dubreuil 

(Fig.  24).  In  a  very  few  rare  cases,  e.g.,  where  the  soft  parts  on 

the  back  and  front  of  the  wrist  are  much  damaged,  perforated  by 
sinuses,  &c,  this  ingenious  method  may  be  made  use  of.  But  the 
objection  to  it  is  obvious.  Where  the  thumb  is  sufficiently  healthy 
to  afford  soft  parts  for  a  flap,  it  should  be  saved. 

The  hand  being  pronated,  the  surgeon  commences,  at  a  point  at 
the  junction  of  the  outer  with  the  middle  third  of  the  back  of  the 
forearm,  a  little  below  the  level  of  the  wrist-joint,  a  convex 
incision,  which  reaches  at  its  summit  the  middle  of  the  dorsal 
surface  of  the  thumb,  and  terminates  in  front,  just  below  the 
palmar  aspect  of  the  wrist,  at  the  junction  of  the  outer  with  the 
middle  thirds  of  the  forearm.  The  flap,  consisting  of  skin  and 
fasciffi,  having  been  raised,  the  two  ends  of  its  base  are  pined 

by  an  incision  at  a  right  angle  to  the  long 
Fig.  24.  axis  of  the  forearm.    Finally,  disarticula- 

tion is  performed,  beginning  at  the  radial 
side.  If  needful,  the  flap  may  be  taken 
from  the  hypothenar  eminence,  by  revers- 
ing the  incisions. 

4.  Circular   Amputation   at  "Wrist. — 
This   method  is  only  suited  to  patients 
with  thin  lax  skins,  and  even  in  them  it  is  often  difficult  to  raise 
^ly Neatly  the  skin,  which  is  here  adherent  to  some  of 
the  adjacent  parts,  as  at  the  base  of  the  hypothenar  eminence 
Moreover,  cutting  through  these  thin,  lax  skins  may  be  followed 
fy  sWhing,  especially  if  their  vitality  is  impaired  by  sinuses,  &C| 
\he  Wbeing  supported  by  an  assistant,  the  surgeon  draws  up 
the skiu of  the  forearm,  and  makes  his  first  circular  incision 
through  the  skin  on  a  level  with  the  carpometacarpal joints  of 
he Titte  finger  and  thumb,  encroaching  ^P^^^ 
hvpothenar  eminences,  two  inches  below  the  styloid  F^e^s 
The  sMn  being  retracted  by  freeing  the  soft  parts  with  light 
touches  of  the  knife,  another  circular  sweep  is  made  just  above  the 
£d or  the  Pisiform  bone,  so  as  to  sever  cleanly  the  numerous 
tendons,  together  with  the  vessels  and  nerves.    The  joint  is  the| 
opened,  and  the  styloid  processes  removed. 

5.  Amputation  of  Wrist  by  Long  Dorsal  ^P--T^^tho| 
Mr  Tale's  principle  is  not  to  be  recommended.  It  a  skin-nap 
f  wS  Sr  oo,  vitality  would  probably  end  in  sloughing* 
tfS  tenaonfie  talL  up  as  /ell,  but  little  additional 
t  rained  while  the  flap  is  inevitably  somewhat  ragged  If  thffl 
l&B  to  be  employed,  the  convexity  of  the  flap  should  he 
over  the  centre  of  the  metacarpals.  

*  Prim  d'Optratlons  de  Chirurgie,  par  le  Dr.  J.  Chauvel,  p.  171. 
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LIGATURE  OF  RADIAL  ARTERY  ON  THE  BACK 
OF  THE  WRIST  *  (Fig.  6). 

Guide. — A  line  drawn  from  a  point  just  internal  to  the  apex  of 
the  styloid  process  to  the  back  of  the  first  interosseous  space. 
Belations  : —  In  Fkont. 

Skin,  fascias ;  branches  of  superficial  radial 
vein,  and  of  radial  and  musculo-cutaneous 
nerves  ,•  fibro-fatty  tissue  beneath  deep 
fascia. 

Three  extensor  tendons  of  thumb. 

Radial  artery 
on  back  of  wrist. 

Outside.  Behind.  Inside. 

V.  comes.    Styloid  process  ;  external  lateral  ligament ;   V.  comes, 
trapezium  ;  carpal  ligaments. 

Indications. — Few ;  usually  wounds,  e.g.,  by  the  slipping  of  a 
chisel,  by  breaking  crockery,  &c.  In  such  cases  both  ends  f  would, 
of  course,  be  secured,  and  the  surgeon  would  examine  as  to  injury 
to  any  of  the  extensor  tendons  (p.  35). 

Operation.— The  limb  should  rest  upon  its  ulnar  margin,  steadied 
by  an  assistant,  who,  with  one  hand,  holds  the  fingers,  and  with  the 
other  so  moves  the  thumb  as  to  make  the  tendons  project.  In  the 
living  subject  these  should  be  thrown  into  action,  and  their  position 
and  that  of  the  radial  vein  defined  before  the  operation.  The  in- 
cision, 1I-2  inches  long,  may  be  in  the  above  line  or  parallel  with 
the  tendons.  In  either  case  it  should  be  over  the  lower  part  of 
the  vessel,  just  before  it  dips  between  the  heads  of  the  first  dorsal 
mterosseous  into  the  palm.  It  should  be  made  lightly,  so  as  not 
to  damage  the  radial  vein  or,  deeper  down,  the  tendons.  The 
radial  vein  being  drawn  aside  with  a  blunt  hook,  and  the  deep 
lascia  being  carefully  opened,  the  tendons  are  pulled  out  of  the 
way  and  the  artery  separated  from  its  veins.   The  ligature  may  be 

inTtt^ UT  ly  C?Te1red  ^  fatt^  tissue-  If  ^  parts  need  relax- 
ing the  hand  should  be  hyper-extended.    All  injury  to  the  closely 

S^in^T^1^  be  aV°ided'  and>  for 

inSeS Tere  ^  SUPPuration  particularly 


by  the  extensor  n  aDatomi(*ue'"  a  tr™^  *P™  bounded  externally 

extenLr  ,       r     18  metacarP1  and  extens°r  P"mi  internodii,  internally  by  the 
nd  U?DaS::^:nentrn0dii  \  its         is  {^  by  *•  meeting  of  these  Ld'ons 
radius  7    6  l0W6r  Gdge  °f  the  P°sterior  ™nular  ligament  or  base  of  the 

^ml^rV^f"^^*'1''  *  <°7)  stat<*  «*t  the  distal  end  of  the 
to  retract  ^  °f        V6SSe1'  difflcult  to  find-  to  its  tendency 
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OPERATIONS  ON  THE  FOREARM. 

LIGATURE  OE  RADIAL  IN  THE  FOREARM  (Figs.  25,  26). 

In  the  upper  two  thirds  the  artery  is  sub-muscular;  in  the  lower 
third  it  is  sub-fascial.  . 

Line -From  the  centre  of  the  bend  of  the  elbow  (where  the 
artery  is  given  off  opposite  to  the  neck  of  the  radius)  to  a  point 
iust  internal  to  the  styloid  process  of  the  radius  _ 

Guide. — The  above  line,  and  the  inner  aspect  of  the  supinator 

longus. 

Relations  :  In  Front. 

Skin,  fasciae,  viz.,  superficial,  deep,  and 
another  layer,  varying  in  distinctness, 
which  ties  the  radial  to  the  supinator 
longus  and  pronator  radii  teres. 

Branches  of  musculo-cutaneous  nerve,  espe- 
cially below. 

Superficialis  volte  below. 

Transverse  branches  of  venae  comites. 

Supinator  longus  overlapping. 

INSIDE 

a    .      0^TSIDE-  Pronator  radii  teres. 

Supinator  longus  . 
Radial  nerve  (middle  third).  *  ^xui  0  P 

*em-  Radial  artery 

in  forearm. 

Behind. 

Biceps. 

Supinator  brevis. 
Pronator  radii  teres. 
Flexor  sublimis  digitorum. 
Flexor  longus  pollicis. 
Pronator  quadratus. 
Radius. 

Indications.  -  Traumatic  aneurism. 

(!)  Wounds;  stabs;  cuts  with  glass, osc.  y*j  1 


LIGATURE  OF  RADIAL.  5x 

In  these  cases,  the  limb  having  been  rendered  evascular  by 
Esmarch's  bandages,  the  surgeon  opens  the  swelling,  turns  out 
the  clot,  and  ligatures  the  artery  above  and  below.  If  he  prefers 
it,  he  may  -snip  out  the  swelling  and  twist  both  ends  of  the 
artery.  The  first  method  is,  on  the  whole,  the  most  generally 
applicable.  (3)  Punctured  wounds  of  palmar  arch.  Ligature  of 
the  radial  and  ulnar  is  preferred  by  some,  but  I  would  refer  my 
readers  to  the  remarks  at  p.  24. 

A.  Ligature  in  the  Lower  Third  of  the  Forearm 
(Figs.  25,  26).— The  forearm  being  completely  supinated  and  the 
wrist  extended  at  first,  the  surgeon,  seated  comfortably,  makes  an 
incision,  2  inches  long,  midway  between  the  tendons  of  the  supinator 
longus  and  flexor  carpi  radialis,  or  (if  there  be  much  swelling) 
exactly  m  the  line  of  the  artery,  going  lightly*  through  the  skin 
and  subcutaneous  tissue.  A  large  branch  of  the  radial  vein,  which 
is  usually  met  with  subcutaneous  and  just  under  the  incision  is 
now  drawn  aside  or  divided  between  two  ligatures.  The  deep 
fascia,  here  very  thin,  is  slit  up  on  a  director,  and  the  wrist  now 
flexed  to  relax  the  parts.  The  artery  being  separated  from  the 
vena3  comites.f  the  needle  may  be  passed  in  either  direction 
a2f      ^  tendon-slieatns  s]bould  be  most  carefully 

B.  Ligature  in  the  Middle  Third  of  the  Forearm 

b-uiDE. — Line  of  artery,  p.  50. 

Relations  p.  50.    The  nerve  is  now  on  the  outer  side  of  the 
artery,  but  not  very  close  to  it. 
The  steps  are  very  much  as  above,  but  the  artery  is  lying 

beTL  .  TS1T  °Ver  middl6  tMrd  of  the  ^7  ^ould 
be  fully  2  mches  long,  the  parts  well  relaxed  when  the  deep 

fascia  is  opened  the  inner  aspect  of  the  supinator  longus  is  next 

defined,  and  this  muscle  drawn  well  outwards.    The  layer  of 

fascia  which  unites  the  artery  to  the  supinator  and  pronator 

fcr be  opened- The  needie  swa  be  P—d  wSs 

(4's.^26)re  ^         UPPer  ™rd  °f  the  F°rearm 

RELATi7^inne,  ^^rrl'       inner  aSPect  of  abator  longus. 

"  mUSCular  arm  {t  is  ™7  easy  to  get  into  difficulties  by  not 

o-^r^fi^f  W^'  ?iCh/Wr  •       th6  SUPerficiaI-  which 
}n  the  dead  llZlt  T  the  deep  fascia'  whi<*  is  verV  thin 


I 
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Fig.  25. 


Fig.  26. 


Determination  of  the  centre  of  the  bend  of  the 
elbow  The  left  index  is  placed  upon  the  epicondyle, 
the  right  upon  the  epitrochlea,  while  the  thumb 
occupies  the  centre  of  the  fold  of  the  eltxnv  to  the 
inner  side  of  the  biceps  tendon  which  projects  beneath 
the  soft  parts.  The  line  of  the  radial  artery  has  been 
traced  in  its  intermuscular  furrow  (Farabeuf). 

hitting   off  the  right  intermuscular 
septum,  and  thus  getting  too  near  the 
in  the  upper  drawing  ligature  of  middle  line  of  the  forearm  unless  the 
the  brachial  in  front  of  the  elbow  ^ne  0f  t^e  artery  is  remembered.  An 

is  shown.  The  biceps  tendon  is  .  .  &t  leftgt  2i  inches  long,  IS 
outside  the  artery,  giving  off  m        ^      ^  ~  third  Qf  tte  ar_ 

the  upper  angle  of  the  wound  the  maae  ovci   u         rt>  l->r"vncheS 

bicipSi  fascia;  along  the  inner  tery,  in  the  above  line.  Any ^ 
border  of  the  wound  lies  the  of  the  radial  vein  are  drawn  out,  01 
median  nerve.  the  way(  0r  secured  with  catgut  liga- 

The  remaining  drawings  show  ,       ^         fascia  is  silt  up  to 

ligature  of  the  radial  and  ulnar.  MP6B. .  r  fl  &l  a 

In  the  lower  two  figures  too  much  the  tuU  eXtCUT;  Ol  i  interval 

of  the  arteries  is  shown.  white  line  which  marks  tne  iufr 

between  the  supinator  longus  and  pro- 
ctor radii  teres.  These  muscles  ^*£^*$££Z 
of  their  respective  fibres  (I M*  fomer^  ^ 

along  the  radius  a £^^0^         relaxed  by  bending 

tfS^Sl  ***  -d  *e  **** ilfterval  between  * 


Fig.  26a. 

1  234 


a  bead 

Ligature  of  radial  and  ulnar  arteries  in  the  lower  third  of  their  course.  1.  Deep 
fascia.  2.  Radial  artery.  3.  One  of  its  venas  comites.  4.  Tendon  of' flexor 
carpi  radialis.  a,  a.  Deep  fascia  cut.  b.  Flexor  carpi  ulnaris.  c.  Ulnar  artery, 
d.  One  of  its  venas  comites. 


Fig.  265. 


23  S  4 

C^eX"J2  t  n,,iddle  °f  US  C°UrSC-        ^exor  sublimis 
na'ris     ,    1 1      (*?       VeSSels)  ^  °"  ^  «exor  profundus. 
4-  Ulnar  artery  with  (s)  one  of  its  vena:  comites. 


 "  4.  [ 

3-  Flexor  carpi  ulnaris. 


[To  face  /.  52. 
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having  been  opened  cleanly  with  a  director,  they  are  drawn  aside 
with  blunt  hooks,  and  the  pulsation  of  the  vessel  felt  for.  The 
vena?  comites  having  been  separated,  the  needle  may  be  passed 
from  without  inwards. 


LIGATURE  OF  ULNAR  ARTERY  IN  THE  FOREARM. 

(Figs.  25,  26.) 

Line. — As  this  artery  takes  a  very  oblique  course  inwards  to 
the  ulnar  border  of  the  forearm  before  it  runs  down  parallel  with 
this  border  to  the  wrist,  the  surface-marking  for  the  lower  two- 
thirds  of  the  vessel  will  be  a  line  drawn  from  the  tip  of  the 
internal  condyle  to  the  outer  side  of  the  pisiform  bone. 

Guide. — The  above  line,  and,  in  the  lower  third,  the  outer 
aspect  of  the  flexor  carpi  ulnaris. 

Relations  in  Fokearm: — 

In  Front. 
Skin ;  superficial  and  deep  f ascige. 
Branches  of  internal  cutaneous,  ulnar  cutaneous 

nerve,  and  anterior  ulnar  vein. 
Median  nerve. 
Pronator  radii  teres. 
Flexor  carpi  radialis. 
Palmaris  longus. 
Flexor  digitorum  sublimis. 


Outside.  Inside. 

Flexc 
Ulna: 
Vein. 


Flexor  digitorum  sublimis.  Flexor  carpi  ulnaris. 

m"  Ulnar  nerve. 


Ulnar  artery 
in  forearm. 

Behind. 

Brachialis  anticus. 

Flexor  profundus  digitorum. 


Indications— These  are  the  same  as  for  the  radial,  p  qo 

(it S2c?r%  *?•  the,  ^™;er  Third  of  the  Forearm 

Sion%T  J*  T  °f  hanf  s^ated,  to  begin  with.  An 
Ser  0 UZ ?  g'  ^made' *  first,  along  the  outer 
and  th fQX0V  Tnn  Ulnan3'  the  suPerficial  veins  avoided, 
flexed  thp  flP      Cla'  h^  V6ry  thin'  °Pened-    The  wrist  is  then 

from  witLi^     +  tte  artery,  if  possible,  and  the  ligature  passed 

toTvoTd  Z™  ,aWY  fr°m  the  nerve-    Ca'e  »  to  be  taken 

avoid  opening  the  sheaths  of  the  tendons. 
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Ligature  in  the  Middle  Third  *  of  the  Forearm  (Fig. 
25)  _The  position  of  the  limb  being  as  before,  an  incision,  quite 
3  inches  long  in  a  muscular  arm,  is  made  in  the  above  given  line 
of  the  artery  over  its  middle  third.    Any  superficial  veins  being 
drawn  aside  or  secured  with  double  ligatures,  and  the  wound 
sponged  dry,  a  white  line,f  which  indicates  the  intermuscular 
septum  between  the  flexor  carpi  ulnaris  and  the  flexor  sublimis, 
is  looked  for.    If  the  incision  is  not  directly  over  this,  the  edges 
of  the  superficial  wound  may  be  carefully  cleared  a  little  to  one 
side  or  the  other  till  the  septum  is  found,  or,  with  the  finger-tip, 
the  sulcus  between  the  above  muscles  may  be  sought  for.    I  he 
deep  fascia  having  been  slit  up  to  the  full  length  of  the  wound 
on  a  director,  a  muscular  braDch  which  will  serve  as  a  giude  to 
the  artery  will  often  be  found  coming  up  in  the  intermuscular 
space     The  cellular  tissue  here  being  carefully  torn  through,  the 
muscles  are  relaxed  by  bending  the  wrist  and  elbow ;  retractors 
are  now  introduced  well  into  the  wound,  this  sponged  dry,  and 
the  artery  looked  for.    The  nerve  which  lies  to  the  inner  side 
and  which  joins  the  artery  at  the  junction  of  the  middle  and 
upper  thirds  of  the  forearm,  may  be  seen  first.    The  artery  being 
cleaned,  and  the  venas  comites  separated  from  it,  the  ligature  is 
passed  from  within  outwards. 

P  This  is  the  only  ligature  in  tbe  forearm  which  will  give  trouble 
in  the  dead  subject  owing  to  the  depth,  and,  sometimes  the  diffi- 
culty of  hitting  off  the  intermuscular  septum  Being  frequency 
set  as  an  examination  test,  the  operation  should  be  carefully 
studied  by  those  at  work  on  the  dead  body. 

Difficulties  and  Mistakes.  ¥ot-n(t 
1  Depth  of  the  vessel  in  a  well-developed  limb  2.  Making 
the  incision  too  short,  or  too  much  to  the  inner  or  the  outer  side 
nnd  thus  finding  a  wrong  septum,  e.g.,  one  between  the  flexor 
carpi ulnaris  anf  the  flexor  profundus,  or  that  between  the  flexor 
sublimis  and  the  palmaris  longus. 

f  Keeping  carefully  to  the  above-given  line.  2.  Hitting 
off  the  right  intermuscular  septum  and  corresponding  sulcus 
3  Finding  a  muscular  branch,  and  using  it  as  a  guide  to  the 

If  a  wrong  space  is  much  opened  up  in  the  living  subject  the 
contiguous  muscles  should  be  brought  together  with  chromic  cat- 
gut sutures  cut  short,  due  drainage  being  provided.  ^ 

-^^T^i^gatured  in  ^pp^hird  for  wounds  ;  it  is  necessary * 
remember  thYcourse'of  fhe  vessel-obbque  from  without  mwards-and  to  dmde 

— '  ^  °CCaSi0DaUy 

fatty,  in  the  bodies  of  the  aged. 
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EXCISION   OF  RADIUS   OR  ULNA. 

Indications.— (i)  Sequestra;  (2)  Compound  fractures;  (3)  New 
growths,  especially  myeloid.  It  is  only  in  the  last  class  of  cases 
that  any  special  difficulty  will  occur,  and  it  is  to  these,  accordingly, 
that  the  following  account  applies. 

Operation  for  Removal  of  Radius.— This  is  the  bone  of 
the  forearm  in  which  myeloid  sarcomata  usually  originate.  The 
following  is  taken  from  a  most  successful  case  by  Mr.  H.  Morris 
(Clin.  Soc.  Trans.,  vol.  x.  p.  138),  in  which  he  removed  the  radius 
and  ulna  extensively,  for  a  myeloid  growth  originating  in  the 
former,  and  firmly  attaching  the  ulna  to  it. 

Esmarch's  bandage  being  applied,  a  long  incision  was  made  over  the  outer  side 
of  the  radius,  from  the  styloid  process  to  the  upper  third.  The  radial  nerve  was 
used  as  a  guide  to  the  interval  between  the  supinator  longus  and  extensor  carpi 
radiahs  longior,  Mr.  Morris  having  found  on  the  dead  subject  that  he  could  most 
readily  separate  the  soft  structures  from  the  front  and  back  of  the  radius  by  going 
between  those  muscles,  and  keeping  the  supinator  to  the  fore  part  of  the  incision 
The  supinator  longus  and  pronator  teres  at  their  insertions  being  detached  from 
the  radius,  the  bone,  when  freed  of  its  muscles  in  front  and  behind,  was  sawn 
through  at  the  lower  edge  of  the  supinator  brevis.  A  second  longitudinal  incision 
of  less  extent  than  the  lirst  was  made  along  the  inner  side  of  the  ulna  from  the 
wrist-joint  upwards,  and  through  it  the  rest  of  the  soft  parts  separated  from  the 
tumour  and  ulna.  This  bone  was  sawn  between  3  and  4  inches  above  the  wrist, 
inner  sidr%r  ,°f  b°neS  disarfciculated  by  opening  the  wrist-joint  on  the 
enZf "  II  Um0U1''  With  thG  Ulna  aDd  Pronator  luadratus,  was  then 

removed  en  masse.    The  anterior  interosseous  artery  was  divided  just  above  the 

raTouTspQvapnratUSlbUt  7  °ther  ^  braDCheS  W6re  iQjUred-  The  wo™d*  Sealed 
m  about  seven  weeks.    As  soon  as  a  light  leather  splint  was  moulded  on  to  the 

orearm  and  wrist,  the  usefulness  of  the  hand  steadily  increased.  Four  years 
Ut  r  Mr  Morris  brought  the  patient  before  the  Clinical  Society  (Trans' vol  m. 
pat LnV™  *iL  t  T       reCUrrenCe-     Br  tte  aid  of  a  leather  splint,  the 

CsehoTd  1 .1  TS\  I'83'  CanX  Wa8h  and  Care  for  hei'  ^ildren,  do  her 
Pick  t 1 d2  Yrf  ?Shfcbe  b°USe  liDen'  She  °0uld  als0  stitch  and  to,  and 
£d  oPuarai^ atte^'since  fraction  had  taken  place,  she  could  hold  her 
nana  out  straight  without  any  support  * 

JefZ^Z  to***™™1  of  Ulna._In  the  very  much 
rarer  cases  of  myeloid  tumours  springing  from  the  ulna  the 

*  paper  by  Mr.  Lucas  (Clin.  Soc.  Tram.,  vol.  x.  p  135) 

fletor^dextemorc^011'  f°?  4  ^  6Xp0Sed  the  <«  between  the 

nerve  was  dMded  So  ^\  ?  makiDg  ^  the  d<5rSal  branch  of  the  *™ 
above  the  level  „f  art*  b<^i  next  retracted,  the  bone  was  exposed 

tumou  was  next  d tlTTt  T  ^  thr°Ugh-  The  Piece  COnnected  the 
divided  ?nd  the  osZ  J  *  T^'  WhUe  the  interosse™*  membrane  was 
^ea^nd^he^xtenso^ndxcis  on  the  posterior  and  the  pronator  quadratttS  on 

^^^^07^ T  u  ^  aDyiU  WWch  the"fl^^x^en7o7s^f  the 
-honld ^  b7commen-r       be,meddled  ****  P^sive  movement  of  the  fingers 
commenced  very  early  and  energetically  persevered  with. 
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the  anterior  separated  from  the  tumour.  The  removal  was  completed  by  dividing 
the  ligaments  of  the  lower  radio-ulnar  joint,  the  attachment  of  the  triangular 
libro-cartilage  to  the  ulna  and  the  internal  lateral  ligament.  The  patient  left 
the  hospital  in  five  weeks,  the  resulting  usefulness  being  excellent. 

Excision  of  Radius  and  Ulna  in  Military  Surgery. 

 By  this  is  meant  deliberate  removal  of  portions  of  these  bones 

damaged  by  gunshot  or  other  injuries,  not  the  mere  picking  away 
of  spicula  and  fragments. 

Dr  Otis*  divides  the  cases  into  the  three  groups  of  primary,  intermediary  (before 
the  thirtieth  day),  and  secondary  (after  the  thirtieth  day).  Though  caries  and 
attempt  at  repair  were  met  with  in  these  latter  cases,  there  was  no  time  for  in- 
vagination of  sequestra.  Thus  they  were  very  different  from  necrosis  operations 
and  hence,  in  great  measure,  the  high  mortality.  Of  the  primary  10  per  cent.,  of 
the  intermediary  19  per  cent.,  ended  fatally  ;  the  mortality  of  the  secondary  was 
nearly  as  high  as  that  of  the  primary  excisions. 

The  concluding  observations  of  Dr.  Otis  are  worthy  of  the  most 
careful  attention  of  military  and  naval  surgeons  : 

"  Of  this  large  number  of  excisions  in  the  continuity  of  the  forearm  there  is 
little  to  remark  save  that,  in  the  aggregate,  the  mortality  of  shot  fractures  of  the 
bones  of  the  forearm  appears  to  have  been  sensibly  augmented  by  operative  inter- 
ference, and  that  I  have  sought  in  vain  for  a  single  instance  in  which  a  formal 
excision  of  a  portion  of  the  shaft  of  either  radius  or  ulna  had  a  really  satisfactory 
result  as  regards  the  functional  utility  of  the  limb.     The  representations  of 
Baudens  of  his  Algerian  experience  led  the  German  surgeons  to  practise  these 
excisions  in  the  shafts  of  long  bones  to  some  extent  in  the  Danish  and  Austrian 
campaigns  with  very  unsatisfactory  results.    Similar  operations  were  resorted to 
with  comparative  frequency  during  the  American  War,  and  the  result ,  pkun y 
indicate,  i  think,  that  formal  primary  operations  of  this  nature  should  be  banished 
from  the  practice  of  military  surgery.    It  is  bad  enough  to  remove  adhe  ent 
primary  sequestra,  for  our  museum  abounds  in  examples  where  such  fragments  have 
Sned  their  vitality,  and  maintained  the  continuity  of  Ion, ;  bones  ; ^  it .s  w  r;e 
to  deliberately  remove  unoffending  healthy  portions  of  the  bone    The  mortality, 
great  exceeLg  that  of  the  expectant  conservative  treatment  the  numerou 
consecutive  amputations,  and  the  large  proportion  of  hopelessly  , e formed  rab 
sufficiently  condemn  such  operations.    I  have  found  nothing  in  the  reports  of  the 
surgery  of  the  late  Franco-German  War  that  was  not  conformable  to  these 
conclusions."  .  . 

Sir  T.  Longmore  (System  of  Surgery,  vol.  i.  p.  544)  brmgs  tne 
following  striking  experience  to  bear  on  these  cases : 

I  have  seen  many  of  these  fractures  in  which  primary  resection  of  a  portion 
of  the  entire  shaft  by  a  shot  has  occurred,  and  have  not  met  with  bony  union  in 
any  case  where  the  gap  was  a  full  inch  in  amount. 

Causes  of  these  Resections  doing  111  or  Failing. 

1   Osteo-myelitis.  6.  Non-umon       False  joint. 

tV      ;n  Flail-like  limb. 

3  Hectic  7-  BiVacemcut  of  the  hand  at 

f  StSle  cicatrices.  8.  P~t  contraction  of 
5.  J  ainiui  mitau  fl^or  ^  extengor  tendous. 


ld^^(J.  Hist,  of  the  War  of  the  Rebellion,  pt.  ii.  p.  935  «  «* 
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AMPUTATION  OF  FOREARM  (Figs.  27,  28,  29,  30). 

Practical  Anatomical  Points. — In  this  frequently  performed 
operation  the  following  should  be  kept  in  view  : 

(a)  The  two  bones  are  not  fixed,  like  those  in  the  leg,  but 
movable.  This  mobility  may  prevent  their  being  parallel  when 
the  knife  is  sent  across  in  transfixion,  and  thus  lead  to  penetration 
of  the  interosseous  membrane :  it  must  also  be  remembered  in 
sawing  the  bones.  Lastly,  on  this  mobility  in  pronation  and 
supination  depends  the  usefulness  of  the  stump,  which  must  there- 
fore be  left  as  long  as  possible,  the  bones  being  always,  when 
practicable,  sawn  well  below  the  insertion  of  the  pronator  radii 
teres  into  the  middle  of  the  outer  surface  of  the  radius.  If  the 
bones  be  divided  above  the  insertion  of  the  pronator  teres,  the  radius 
will  become  supinated  and  further  rotation  movements  will  be  lost. 

(/3)  In  the  upper  part  of  the  forearm,  both  in  front  and  behind, 
are  fleshy  bellies ;  below,  the  soft  parts  are  increasingly  tendinous. 
Furthermore,  the  anterior  border  of  the  radius  and  the  posterior 
of  the  ulna,  especially  the  latter,  are  largely  subcutaneous. 

Different  Methods. 

I.  Skin    flaps,     antero-  2.  Transfixion  flaps, 

posterior  or  lateral,  3.  Circular, 

with  circular  division  4.  Teale's. 

of  muscles,  &c. 

I.  Amputation  of  Forearm  by  Skin  Flaps,  with  Circular 
Division  of  Muscles,  &c.  (Figs.  27,  28,  29). — While,  in  an  ampu- 
tation so  often  called  for,  it  is  well  to  practise  several  methods, 
none,  on  the  whole,  answers  so  well  as  this,  for  the  following 
reasons :  (a)  By  cutting  one  flap  a  little  longer  than  the  other, 
sufficient  skin  can  always  be  obtained  to  give  a  good  stump. 
(0)  Transfixion,  while  quite  unsuited  to  the  lower  third,  owing  to 
the  numerous  tendons,  can  only  be  performed  in  the  upper  third 
in  moderately  muscular  forearms  with  ultimate  satisfaction.  For 
m  a  bulky,  fleshy  limb  (as  in  a  case  of  accident  in  a  male  adult)  it 
is  not  easy  always  to  cut  the  skin  longer  than  the  muscles  in 
bringing  out  the  knife,  and  so  to  prevent  the  tendency  of  the 
fleshy  bellies  to  protrude  while  the  flaps  are  being  united  ;  and  a 
little  later,  these  muscles,  with  large  surfaces  cut  obliquely,  give 
rise  to  a  good  deal  of  blood-stained  oozing,  which  is  very  likely  to 
cause  tension,  suppuration,  and  delay  in  healing. 

The  brachial  being  secured  with  Fig.  27. 

an  Esmarch's  bandage,  the  arm  ex- 
tended from  the  side,  with  the  fore- 
arm pronated  and  the  hand  steadied 
°y  an  assistant,  the  surgeon  standing 
outside  the  limb  on  the  right,  and 
inside  it  in  the  case  of  the  left  side, 
Places  his  left  index  and  thumb  on 
tne  borders  of  the  radius  and  ulna,  at  the  spot  where  he  intends 


5 8         OPERATIONS  ON  THE  UPPER  EXTREMITY. 

to  saw  the  bones  (Fig.  27).  The  point  of  a  narrow-bladed  knife 
(about  4  inches  long),  or  a  small  catlin,  is  then  inserted  just  below 
the  index,  carried  along  the  bone  for  3  inches,  then  curved 
suddenly  across,  so  as  to  mark  out  a  broadly  arched,  not  a  pointed, 

Fig.  28. 


flap  (Fig.  28),  and  finally  carried  up  along  the  bone  nearest  to  the 
smro-eon  to  a  point  iust  below  the  thumb.  . 

ThTs  flap  is  then  dissected  up  .  without  scoring 
skin  and  fascia**  The  forearm  is  next  raised  by  ^ the  ^sistant 
holding  the  hand,  so  that  its  palmar  aspect  faces  the  surgeon  , 
who  marks  out,  by  a  curved  cut  joining  the  two  han^^e 
other  incision,  a  similar  flap  on  the  anterior  surface,  but  one  only 
nbout  2  inches  in  length.    This  flap  being  raised  and  both  re 

tion  of  the  ulna  is  completed.  B ^  «  ^  ^  ^  ,„  tbe 
^XTw^S^^tt^  loci,ne  it  o,  *e  hon* 

True  makelb,,,  s„or,  sweep,,  nsing  Ml  of  the  i—  o„.v. 
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The  assistant  in  charge  of  the  lower  part  of  the  limb  must  be 
most  careful  to  hold  it  steady :  if  he  depress  at  all,  the  bones  will 
certainly  splinter  when  half  sawn  through ;  if,  on  the  other  hand, 
he  raise  the  parts,  the  saw  will  be  locked. 

Any  tendons  requiring  it  are  then  trimmed,  nerves  cut  short 
and  square,  and  the  vessels  ligatured  or  twisted.  These  are 
usually  four — viz.,  the  radial,  under  cover  of  the  supinator  longus, 
close  to  its  bone ;  the  ulnar,  covered  by  the  flexor  carpi  ulnaris,  on 
the  front  of  the  ulna.  Their  respective  nerves  are  good  guides  to 
the  arteries,  save  quite  low  down,  when  the  radial  has  gone  to  the 
back  of  the  limb.    The  anterior  interosseous  is  found  on  the  front 


Fig.  29. 


(Karabeuf.) 


iflterJoaseous  membrane,  and  the  posterior  interosseous 
oetween  the  deep  and  superficial  extensors. 

<n  1  +  FnrgT  P?5P  ifc)  instead  of  haviuS  the  forearm  raised 
mZnr  °f  m  (Ilg-  2,9)  Wtile  he  shaPes  the  flaP  ^om  the 
mZZ °+l  f°T  surface'he  wlU  tell  the  assistant  to  completely 

£  this  positiourearm'  ^   Pr0C6ed  t0  flap  With  th^  lim* 

m.ewiU?i,t0rth;  fVdition  of  <*e  soft  parts,  lateral  flaps  are 
of  bou?i  f        ^  ?6mg  Prouated»         surgeon  marks  the  site 
bone-section  with  Ins  left  forefinger  and  thumb  placed  on  the 
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centre  of  the  extensor  and  flexor  aspects  of  the  limb  at  this  level. 
Then,  looking  over  the  forearm,  he  enters  his  knife  in  the  middle 
of  the  flexor  surface,  and  carries  it,  cutting  a  broadly  arched  flap, 
about  2i  inches  long,  to  a  corresponding  point  on  the  centre  oi 
the  back  of  the  limb,  and  then  from  this  point  down  again  over 
the  side  nearest  to  him,  to  the  spot  where  the  knife  was  nrst  en- 
tered. The  flaps  are  next  dissected  up  with  the  precautions 
already  given,  and  the  operation  completed  as  before. 

2  Amputation  of  Forearm  by  Transfixion  Flaps  (fig.  30;. 
—In  the  case  of  a  moderately  muscular  forearm  the  surgeon  may 
make  use  of  this  method  in  amputating  through  the  middle  oi  the 
forearm.  For  reasons  already  given  (p.  57),  this  meth°d  18  BOt 
recommended,  but  the  rapidity  with  which  it  can  be  done  com- 
mends it  to  the  notice  oi 
fig.  30.  those  who  may  have  to  treat 

wounded  in  war  on  a  large 
scale,   or   railway  accidents 
where  more  than  one  limb 
requires    amputation.  The 
limb  being  abducted,  and  the 
forearm  supported  and  pro- 
nated,  with  the  bones  as  paral- 
lel as  possible,  the  surgeon, 
standing    outside  the  right 
and  inside  the  left  limb,  lifts 
up  the  soft  parts*  at  the  spot 
where  he  intends  to  saw  the 
bones,  and  sends  a  narrow- 
bladed  knife  (4  to  5  inches 
long)  across  the  limb,  entering 
it  and  bringing  it  out  just 
above  the  bones.    He  then, 
by  cutting  downwards  and 

forwards,  shapes  as  broad  a  flap  as  ^"^^cTThe 

the  other  side,  each  flap  being  made  as  broad  as  possible 
"TSTettniVf"-  then  lifted  from  the  bones  and 

tran^xeTb    passing  *™«Zl*£fi&  £T.£ 
bones  at  the  base  of  the  first-made  flap,  the  umD  w«  ^ 
5SS.    As  in  this  second  transfixion  t he  skm  cn  the  fa  h  J 

7^^^  often  forgotten' 


(Fergusson.) 
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length  of  the  anterior.  In  making  either  flap,  while  the  muscles 
are  being  severed,  the  wrist  should  be  kept  flexed.  The  flaps  are 
then  retracted,  the  soft  parts  severed  with  a  circular  sweep,  the 
interosseous  membrane  divided,  and  the  rest  of  the  operation  com- 
pleted as  in  the  method  first  described  (p.  58).  If  this  method  is 
used  the  nerves  should  always  be  cut  short  and  square ;  otherwise 
painful  bulbous  ends  may  follow. 

A  very  rapid  and  effective  modification  of  the  above  is  the 
following :  As,  owing  to  the  inequality  of  the  soft  parts  on  the 
back  as  compared  with  those  on  the  front  of  the  forearm,  and  also 
from  the  proximity  of  the  ulna  to  the  surface  here,  transfixion  of 
a  dorsal  flap  is  not  always  easy,  a  quicker  method  is  as  follows. 
A  skin  flap,  3  J  inches  long,  broad  and  well  rounded,  being  marked 
out  on  the  posterior  aspect  of  the  limb,  the  knife  is  immediately, 
without  being  taken  off,  pushed  across  in  front  of  the  bones  and 
made  to  cut  a  flap,  by  transfixion,  2J  inches  long,  the  skin  being 
cut  longer  than  the  muscles  (p.  57)/  The  dorsal  skin  flap  is  then 
dissected  up,  the  flaps  retracted,  and  the  bones  cleared  as  before. 

3.  Amputation  of  the  Forearm  by  the  Circular  Method. — 
This  method  is  not  recommended  here  owing  to  the  flat  shape  of 
the  limb  and  the  adhesion  of  the  deep  fascia  above  to  the  muscles. 
It  is  best  suited  to  amputation  in  the  lower  third.  It  may  be 
performed  as  follows:  The  surgeon,  standing  outside  the  limb, 
which  is  kept  supinated,  having  drawn  the  skin  well  upwards^ 
passes  a  knife  under  the  forearm,  then  above,  and  so  around  it 
till,  by  dropping  the  point  vertically,  the  back  of  the  knife  looks 
towards  him,  and  its  heel  is  resting  on  the  part  of  the  forearm 
which  is  nearest  to  him.  An  incision  is  then  made  circularly 
through  skm,  superficial  and  deep  fascia?,*  round  the  whole  cir- 
cumference of  the  limb  2\  inches  below  the  point  where  the  bones 
are  to  be  sawn.  The  completion  of  this  circular  sweep  is  aided  bV 
the  assistant  m  charge  of  the  limb  rotating  it  so  as  to  make  the 
tissues  meet  the  knife.  The  forearm  is  supinated  at  first,  but  may 
be  flexed  later,  while  the  cuff  is  being  dissected  from  the  posterior 
suriace  (Fig.  29). 

hilCirCUiar'  cu?;like,fl1aP  of  tis^es  having  been  turned  back  as 
fcigh  as  the  point  of  bone-section,  a  second  and  much  firmer 
circular  sweep  is  here  made  through  everything  down  to  the  bones 
bs  being  repeated  till  all  the  sof?  parts  are  eft  clean  and  square! 

nesl!^(l0?t  ab°U5  sufficien°y  of  coverings  to  the 
fareW??  Parts  aro^  these  may  be  freed  a  little  higher 

■    the  ^vi  F*?k       radial  °r  Ulnar)>-  soft 

h  ou  }   v  7  anf-  fimi  y  r6traCted'  and  thp  bo^  sawn 

cnrougn  with  the  precautions  given  at  p.  58. 


the  P  'e  once    Mht  d  P'  ?mscular  fibres  are  s^  on  the  under  surface, 

^J^^^ltT^A,th^a^  blood-supply  will  be  assured 
offthode  p?r  t  °       SlmP  y  PeeUng       SMn  and  ***** 


CHAPTER  IV. 

OPERATIONS  IN  THE  NEIGHBOURHOOD  OF 
THE  ELBOW- JOINT. 

AMPUTATION  AT  ELBOW-JOINT  (Fig.  31). 

This  operation  gives  excellent  results,  good  flaps  being  obtain- 
able from  the  thick  soft  parts  in  front,  and  from  tbe  skm  behind 
which  is  well  used  to  pressure.    Furthermore,  there  are  no  bones 

t0lThas  not  been  performed  as  often  as  it  might  Have  been, 
owins,  perhaps,  to  the  belief  which  some  surgeons  have  held  that 
c^ifiinous  surfaces  left  in  a  wound  are  a  source  of  delay  in 
healinl  an  opinion  no  longer  of  importance  m  antiseptic  surgery  ; 
from  the  fact  that  any  disarticulation,  however  simple  is ;  con- 
sidered to  complicate  an  amputation ;  and  because,  owing  to 
the  expanded  end  of  the  humerus,  the  flaps  required  are  sonie- 
wlat^rger  thau  in  amputation  through  the  lower  third  of  the 
humerus. 

STCLSSfc ondyle  is  nearly  *  inch  below  the  level  of  the 

eX?8)  The  joint  is  opened  most  easily  on  the  outer  side 

U  There  are  masses  of  muscles  on  the  front  and  sides  ;  of 
t>i  late  those  on  the  outer  side  (owing  to  the  presence  of 
Z  su^tXgus)  retract  more  powerfully  than  those  on  the 

The  skin  on  the  back  of  the  pint  is  well  used  to  pressure. 
A  I  rnnnected  bv  fibrous  bands  to  the  back  of  the  ulna. 

SSSds  *    m  swt  saw 

practise  the  first  especially.  rircuhr 
i  Lous  anterior  flap  with  short  ui.  Uromar. 
1.  uuug  1  .     L       posterior  nap. 

k  LaSS  S  £  single       v.  Lonf  1»  flap. 

ln^rior  Wp  (usually  by  Transfixion),  with  Short 
.  ';L°org#iap  (F%  J,) -This  method  gives  an  excellent  coved 
P°  tTtL  front  ol  U  humerus,  allows  of  easy  drainage,  and 
irrL; 4  k  u°w hich  is  Weil  used  to  pressure.  | 
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The  brachial  being  controlled  a  little  above  its  centre,*  the 
forearm  being  held  somewhat  flexed  and  completely  supinated, 
the  surgeon,  standing  on  the  inner  side  in  the  case  of  the  left, 
and  outside  the  right  limb,  raises  the  soft  parts  in  front  of  the 
elbow  triangle,  and  sends  his  knife,  held  horizontally,  across,  just 
in  front  of  the  joint.  Thus,  entering  it  an  inch  below  the  internal 
condyle,  and  bringing  it  out  1^  inch  below  the  external  one,  or 
■vice  versd,  he  cuts  a  well-rounded  flap,  3  inches  long,  taking  care, 
as  the  knife  emerges,  that  the  skin  is  cut  longer  than  the  muscles. 
Then,  passing  his  knife  behind  the  limb,  and  looking  over,  the 


Fig.  31. 


Amputation  through  the  elbow-joint  by  anterior  and  posterior  flaps,  at  the 
moment  of  disarticulation. 

surgeon  joins  the  two  ends  of  the  base  of  his  first  incision  bv  a 
convex  cut  through  the  skin  over  the  back  of  the  olecranon,  so  as 
to  mark  out  a  flap  ii  inch  long.  This  is  raised  without  scoring 
care  being  taken  to  keep  the  knife  towards  the  ulna,  for  fear  of 
button-holes.  The  two  flaps  being  then  held  back,  any 
emaming  structures  in  front  are  severed,  the  joint  first  opened  on 

taSCpst forearm  removed  by  dividin* the  iatoi 

P^tfat%tmthPe\rm.  *  °' 

xeltl  brt°hial  art^y  is  n6Xt  secured>  together  with  any  other 
vessels  which  continue  to  bleed  on  removal  of  the  Esmarch's 


ing  toe  aSrmStshoul!;°dhaS  tTw?'  ^  ESmarCh'S  banda*e'  and  ^  «^dy- 
upwards      '         d  th°  Skin  °n  the  back  of        elbow-joint  somewhat 

ttoVon  t£inn«W8t?%the  ?erat°r  haS  bGen  Sh0wn  "mmaactag  Particula- 
rs S^STSfw  °n  ?G  °f"ter  Sid°'  Whi0h  is  Usual*        easier.  The 
are  rather  too  long.    For  these  errors  I  alone  am  responsible. 
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bandage.  Any  nerves  which  require  it  are  then  cut  short,  a 
drainage-tube  inserted,  and  the  flaps  carefully  united 
Mokcatiom  of  tke  Ahove.-Tlae  flaps  can  be  cut 
lens-ths  according  to  the  state  of  the  soft  parts.  If  the  surgeon 
nxefer  to  do  so,  he  can  cut  his  anterior  flap  from  without  inwards 
Ltead  of  by  4-ansfixion,  a  course  which  may  well  be  adopted  in 
an  i— ll/bulky,  muscular  limb.  The  posterior  flap  can  be  made 
by  ciXg  from  within  outwards,  after  disarticulation,  but  this, 

trS-t^W,  or  „  one  Laterf 

Flap  ^The  advantages  of  this  method  are,  that  it  is  very ^easily 
lone,'  and  that,  if  more  skin  is  available  on  one  side  than  .on  the 
ntw  flws  unequal  in  length  can  readily  be  made.  If  the  sur- 
f^ut^e  bv  equal  lateral  flaps-standing  as  before,  and 
geon  amputate  by  equa  ^ /  ntre  of  the  elbow  triangle 

S&£^^™<^  nd'vte  OUT; 

and  leit  xuuu  r        thlimD  and  marks  out,  on  the 

and  enters  his  kmte  close  to  ^  ^       or  ^ 

side  farthest  from  him >  ™P™     f     t     He  then  marks  0ut 

inches  lo^V^^^J ^^Toint  on  the  side  nearest  to  him, 
a  corresponding  flap  from  this  point,  o  dissected  up  of 

jotat  going  <^  ^f^to  mt»taf-«»ea  with  one 
turned  back  as  far  up  as  tne  joint,  disarticula- 
or  two  firm  s-eps  ^  lateral  1^**^,  may  be  nnited 
S^r*?^  from  above  downwards. 

EXCISION  or  ELBOW  (Figs.  32>  33.  34.  35)- 
Practical  Points—These  bear  npon  the  success  of  this  opera- 

%  It  is  a  connive*  s^ple  joiut, 

surfaces  readily  got  at.    (2)  Its  sy™»»'    surrolmding  muscles 

(3)  Its  rXhmeut .^ceilent 

Mk^t '  i3£?  TMs-o^rsho^.  performed  cftener, 
SpllStoM  six  o/the  following  conditions  : 

Indications.  h     resisted  treatment  in  a 

(I)  P„lpy  disease.    W  heu  "  ;    hrdaceous  disease,  to-, 

^^t^y  X^ioLt  M  and  where  the  powers  of 


where  it  is 


EXCISION  OF  ELBOW-JOINT. 


65 


repair  are  sufficient.  If  treatment  fails  to  promise  a  movable 
joint,  there  is  no  good  losing  more  time  ;  the  muscles  will  only  be 
more  wasted,  sinuses  will  only  form  more  extensively,  and  the 
patient's  health  be  more  impaired.  2.  Injury  and  its  results. 
(A)  Primary  excision.  When  the  joint  is  much  opened,  the 
cartilages  much  damaged,  when  the  shaft  is  intact  and  the  tissues 
in  front  are  sound,  an  excision  may  be  preferable  to  expectant 
treatment.  If  aseptic  from  the  first  the  operation  excludes  the 
risk  of  acute  arthritis,  and  its  certain  sequela  a  stiff  joint.  But 
here,  as  in  excision  for  disease,  the  determination  and  pluck  of  the 
patient  will  be  most  important  factors.  (B)  Secondary  excision. 
When  acute  arthritis,  not  yielding  to  incision  and  drainage  of 
the  joint,  has  followed  on  an  injury,  and  ankylosis  is  the  best 
result  which  can  be  hoped  for  without  operation.  In  such  cases, 
as  the  inflamed  condition  of  the  bones  and  soft  parts  may  produce 
septic  cellulitis  and  osteo-myelitis  after  an  operation,  it  will  be 
wiser,  before  excising,  to  wait  till  the  inflammation  has  somewhat 
subsided.  It  must  be  remembered  that,  in  excision  after  injury, 
reaction  will  probably  be  greater,  suppuration  more  certain,  and  a 
tendency  to  bony  ankylosis  more  marked,  especially  if  the  periosteum 
is  preserved.  Sufficient  drainage  is  absolutely  needful.  3.  Old 
injuries  to  elbow-joint,  resulting  in  stiffness,  ankylosis,  or,  more 
rarely,  to  pressure  on  the  main  vessel  or  nerve  trunks.  I  hope  the 
following  may  be  useful  to  my  younger  readers  when  the  question 
arises  in  such  cases,  whether  we  should  interfere  and,  if  so,  how  far 
should  we  go;  i.  Operative  interference  is  justified  in  cases  where 
the  patient  is  otherwise  healthy,  aud  where  his  future  will  be 
seriously  crippled,    ii.  As  to  the  nature  of  that  interference. 

(A)  Forcible  movement  under  an  ancesthetic.  This,  often  resulting 
m  the  "  infraction  "  of  some  American  surgeons,  is  not  to  be  recom- 
mended. The  results  are  rarely  good,  may  be  nil,  and  may  be  fol- 
lowed by  serious  damage  (Wight,  Ann.  of  Surg.,  Aug.  1893). 

(B)  Arthrotomy.  Opening  the  joint,  division  of  adhesions,  attempted 
reduction  of  displaced  bones  with  the  fingers  or  a  blunt  hook,  will 
be  found  a  step  of  very  limited  usefulness.  Partial  excision. 
ihis  course  has  been  recommended  by  several  American  surgeons 
Ihus,  Dr.  Wight,  of  Brooklyn  {loc.  supra  cit),  gives  four  cases  of 
stilt  elbow  after  fracture,  m  which  he  removed  the  lower  end  of 
the  humerus  by  an  incision  made  over  this  bone  and  the  head 
ot  the  radius.  The  results  would  appear  to  have  been  satis- 
iactory,  but  the  exact  degree  of  success  is  not  stated.  I  am  of 
opinion  that  those  same  conditions,  which,  after  an  injury  to  the 
eibow-jomt,  may  interfere  with  any  good  result  from  forcible 
movement  will  also  interfere  with  success  after  partial  excision. 
1  rater  to  development  of  osteoid  masses  in  stripped  up  periosteum, 
^  placement  of  part  of  the  torn  capsule  between  the  joint  surfaces, 
nmg  up  of  the  articular  cavities  with  fibrous  tissue,  deformities 

erriS6  -°ri  r  °re  PT,t9  ?  the  ioint  owing  to  overgrowth  of  the 
epiphysial  hue,  and  lastly,  perhaps,  ankylosis  between  the  radius 

E 
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and  ulna.  Sonre  of  the  above,  ,g.,  ^J^gf^ffiS* 

risks  a  result  of  in comp  et e  value  ^-£1°  of  a  wise  empioy. 

though  at  a  useful  angle,  m.  Of  the  ™P°™  Th  following 

ment  of  passive  movement  I  have  spoken  at  p.  72.  6 


Fig.  32 


sinuses,  the  carious  ends  of  h   bone*     g_  .^.^  whUe  givingmore 

nerve,  are  admirably  shown.  (Ferg^,  disadvantage  of 

movement  of  the  new  joint. 

is,  very  briefly,  an  interesting  case  o£  excision  of  the  elbow  for  an 
old  dislocation  and  fracture :  cc  ^ 

The  injury,  received  the  prev,ous  November  »»rte  bactw>rds  ot  both 

in  Terra  del  Fuego,  had  never  been  treated     a  there  waB 

bone,  of  the  right  elbow-joint  was  tvpicallv tbe  h.nd.and 
distinct  shortening  of  ^  extended  position,  active  and 

deficient  radial  pulse.   The  limb  was  feed  in  t  no  Belsi,„  «  „«  • 

pLsivc  movement  being  %£S£23££tt  through  the  .ower.hW 

ar^XlSSr*  Z  rSii  £  operation,  extension  and  proa.- 
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tion  were  practically  complete,  flexion  was  full  enough  to  allow  of  his  touching 
his  right  ear  and  buttoning  his  collar  stud  with  the  right  hand,  but  not  sufficiently 
perfect  for  him  to  touch  his  right  shoulder.  Only  about  half  the  full  range  of 
supination  was  present.  A  year  later  the  patient  wrote  saying  :  "  My  arm  is  as 
useful  to  me  as  it  was  before  the  accident.  I  can  shear  sheep,  ride,  and  shoot 
with  any  man." 

4.  Ankylosis  in  a  faulty  position.  When  this,  as  the  result  of 
injury  or  disease,  whether  bony  or  densely  fibrous,  renders  the  limb 
useless.  In  deciding  whether  to  excise  for  ankylosis,  the  surgeon 
should  make  out  how  far  the  limb  is  really  useless,  whether  there 
are  any  cicatricial  bands,  especially  in  front,  and  whether  the 
wasting  of  the  muscles  is  very  marked,  for  these  may  be  so  long 
and  so  utterly  atrophied  that  the  limb  may  be  but  little  more 
useful  after  operation.  5.  Disorganising  arthritis  of  elbow  after 
pyaemia  or  rheumatic  fever.  6.  Osteo-arthritis.  If  the  patient  is 
healthy,  not  advanced  in  years — i.e.,  not  much  over  forty,  and  not 
broken  down — and  if  this  is  the  only  joint  attacked.  The  surgeon 
must  be  prepared  for  sawing  very  dense  bones  here.  7.  For 
growths  of  the  bones,  especially  if  innocent  and  affecting  one  bone 
— e.g.,  exostosis. 

The  following  points  call  for  consideration  in  any  case  where 
excision  of  the  elbow  is  being  discussed : 

1.  Age. — This  must  always  have  much  influence.  In  very  young 
children  due  attention  must  be  paid  to  the  naturally  great  power 
of  repair.  After  thirty-five  or  forty  the  surgeon  should  weigh 
very  carefully  all  the  points  of  the  case,  and  only  excise  where  all 
else  is  favourable.  Prom  puberty*  to  thirty-five  I  consider  the 
best  age. 

2.  Complications. — These  are  most  likely  to  present  themselves 
in  the  shape  of  diseases  of  other  bones  and  joints,  for  such  a  com- 
plication as  phthisis  calls  for  amputation.  Caries  of  the  meta- 
carpal or  metatarsal  bones  is  not  of  itself  a  contra-indication.  If 
a  diseased  spine  is  present,  the  question  of  excision  will  depend 
on  whether  the  vertebral  caries  is  old,  or  recent  and  active.  If 
old,  is  the  elbow  a  source  of  much  irritation  ?  Two  large  joints 
are  rarely  diseased  at  the  same  time.  Mr.  Holmes  (Clin.  Soc. 
Trans.,  vol.  i.  p.  143)  records  a  case  of  a  boy  aged  five  where  he 
excised,  with  excellent  result,  both  elbow-joints,  only  a  few  weeks 
intervening  between  the  two  operations. 

Mr.  Clement  Lucas  (Brit.  Med.  Journ.,  188 1,  vol.  ii.  p  897) 
relates  a  case  in  which  disease  of  the  left  elbow  came  on  about 
two  years  after  excision  of  the  right  joint,  and  was  also  success- 
lully  operated  on.  Since  1886  I  have  excised  the  elbow-joint 
with  good  result  in  four  children,  in  whom  some  years  before  I 
nacl  successfully  excised  a  knee-joint. 

ifLAfS  i8J8tated  below  (P-  72),  young  children  are  not  satisfactory  subjects  for 
after  treatment  and  movement.    Mr.  Annandale  (Lancet,  1879,  vol.  i.  p.  256)  has 

howPvlSUCCeS     Uy  m  Patient8  aBed  three  and  seventy-five.    No  details  are, 
"uwever,  given, 


Fig.  33. 


Right  elbow  after  excision  of*6  joint 
bv  the  usual  posterior  incision.  (Farabeuf.) 
x  and  4.  Cut  edges  of  the  outer  expansion 
of  the  triceps  tendon.    2.  Ulna.    3- Hu- 
merus.   5.  Anconeus,  covered  by  6.  Outer 
Expansion  of  triceps.    7-  Supinator  longus 
and  radial  extensors  of  the  carpus.  To 
the  right  the  bones  removed  during  the 
operaUon  are  seen.   The  humerus  has 
been  sawn  through  at  a  point  somewhat 
higher  than  usual. 
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great  difficulty  lendermg  ^P  a  ^  ad     tages  are 

prolonged,  and    it  is  extreme  y         ^  ^  ^  joint)  where 

the  ordinary  operation  gives  such 
excellent  results.  Some  cases— 
e  q.,  primary  excision  for  injury- 
are  unsuited  to  this  method,  as 
the  periosteum  is  unaltered.  In 
strumous  disease  it  is  often  un- 
suitable, on  account  of  the  risk 
of  leaving  pulpy  mischief  behind. 

Sub-periosteal  resection  is  said 
to  lead  to  less  haemorrhage,  less 
disturbance  of  the  capsule  and 
attachments    of    muscles,  and 
ereater  completeness  of  the  new 
foint     While  the  last  of  these  is 
undoubted,  it  may  bring  about 
impaired  movement^  and  1  am 
of  opinion  that  the  surgeon  should 
only  trouble  to  preserve  the  peri- 
osteum in  cases  where  an  un- 
usually large  amount  of  bone  has 
to  be  removed.    If  the  periosteum 
is  kept,  passive  movement  will  oe 
additionally  needed. 

Operation.— The  single  vertical 
incision  at  the  back  gives  such 
excellent  results  that  this  only 
will  be  fully  described.  Esmarchs 
bandage  having  been  applied  at 
mid-a?m,  or  the  whole  limb  being 
rendered  evascular  as  far  as  the 
above  point  by  the  use  of  two 
bandages,  a  pillow  is  placed  under 

the  shoulder  of  the  affected  side,  and  Z» 
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and  the  course  of  the  ulnar  nerve,  makes  a  straight  incision  of 
sufficient  length  *  (3  to  4  inches  in  the  adult),  with  its  centre  at 
the  tip  of  the  olecranon,  a  little  internal  to  the  centre  of  the 
back  of  the  joint,  and  parallel  with  the  ulnar  nerve.  This  incision 
should  begin  above  or  below  as  is  most  convenient,  and  go  down 
to  the  bone  throughout  its  whole  extent,  splitting  the  triceps 
muscle  and  tendon.  Partly  with  the  point  of  the  knife,  partly 
with  an  elevator  or  blunt  dissector  f  (Pig.  36),  the  surgeon  then 
raises,  as  far  as  possible  in  one  piece  and  without  tearing  or  jag- 


Fig.  34. 


To  show  the  level  to  which  the  bones  are  to  be  cleared,  and  the  way  in  whicn 
the  thumb-nail  is  kept  between  the  knife  and  the  soft  parts. 

ging  the  outer  half  of  the  triceps,  which,  with  its  expansion  into 
tne  deep  fascia  of  the  forearm  over  the  anconeus  (this  latter 

Z  ™  £wg  tak-6n  .Up  at  the  same  time)'  is  Peeled  *P  as  thickly 
as  possible  from  its  insertion  into  the  ulna. 

(vtm?L  here/ay  that  the  French  resection-knives  and  elevators 
f       T   ar  suPerior  t0        own.    A  glance  at  Fig.  36  will 
excLnn      an?  one  who  is  familiar  with  the  difficulties  of  an 
excision  on  a  powerful  adult  for  an  injury,  or  after  ankylosis. 

rated  WPflr  ^  °n       °?tert  side  of  the  ioint  are  ^en  sepa- 

or  bW  V  .b°neS  "S*  1the  P°int  0f  the  k»ife  thumb-nail 
or  blunt  dissector,  until  the  external  condyle  and  head  of  the 

*Jt*e^BtZlDCiSi0a  Wm°nly  iQCreaSe  the  dmc^  of  the  °Perati°a> 
^Ppura«on   g        C0DS^uent  uPon  th*  sinuous  use  of  retractors,  lead  to 

^■nZZnui!7  tbG,  Pf°steum  and  «*>  P^tB  separate,  the  more  will  the 
The  c 2 TshoXach  Z  l    f  *  USG  °f  the  knife  <**  36)  ■■  called  for. 

turned  J^ftto  Sow  ™  ^  *  ^  ^  ^  mUBt  k™  be  k<3pt 

the  iInerhwilweh!f,^aCMce'  !t  ?S  We"  to  take  the  out<*  ««e  first,  before  clearing 
with  the  ulnar  nerve  in  proximity  to  it. 
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radius  are  completely  exposed.    The  left  thumb,  all  the  time  sunk 
deeply  into  the  wound,  pushes  the  flap  of  soft  parts  as  it  is 
detached,  towards  and  over  the  external  condyle.    It  is,  finally, 
displaced  over  this,  as  the  joint  is  flexed  strongly.    Next,  the 
parts  on  the  inner  side  should  be  detached  from  the  inner  condyle 
and  inner  border  of  the  olecranon,  great  care  being  taken,  by  the 
following  precautions,  to  keep  intact  the  ulnar  nerve:— (a)  -By 
keeping  the  knife  parallel  with  the  nerve  and  close  to  the  bone ; 
(b)  By  the  use  of  the  thumb-nail,  which  peels  off  the  soft  parts 
before  the  knife.    By  these  means  the  soft  parts  will  be  satis- 
factorily cleared  from  the  bones ;  retractors  (Fig.  36),  well  applied 
will  be  found  most  useful,  as  the  process  of  peebng  off  the  soit 
parts  is  somewhat  fatiguing  to  the  thumb.    This  is  especially  the 
case  in  excision  for  accidents  or  on  the  dead  body,  and  it  is  in 
these  only  that  the  nerve  may  be  seen,  though  indistinctly. 

Fig.  35. 


To  show  the  application  of  the  saw.   The  dotted  line  across  the  humerus  shows 
that  the  saw  should  pass  well  above  the  articular  cartilage. 

Where  the  parts  have  been  long  inflamed,  they  peel  off  much 
more  readily,  and  the  nerve  is  buried  in  the  swelling. 

Each  lateral  ligament,  if  this  has  not  been  already  done,  is 
raised,  together  with  the  periosteum  and  the  group  of  flexors  or 
extensors8  respectively,  and  freed  from  and  pushed  over  the 
condvles  and  so  kept  with  retractors.  •  . 

The  joint  is  now  strongly  flexed,  and  the  capsule  opened  just 
above  the  olecranon;  thV bone-ends  are .the* [*™^^ 
prepared  for  the  saw  by  passing  the  knife  down  to  the  bone  along 
the  lines  of  intended  section,  the  soft  parts  being  well  retracted 

^£tt£™.«-ato  ulna  should  be  sawn  (towards  the 
joint  with  a  small  Butcher's  saw  set  firmly)  so  as  0  removejhe 
greater  and  lesser  sigmoid  cavities  with  the  olecranon  The  radius 
fs  removed  at  the  same  time  just  below  ^^^^'^^^ 
Before  this  is  done,  the  assistant  who  is  holding  the  Jorearm 

*  See  the  remarks  below  on  the  amount  of  bone  to  be  removed  (p.  72). 
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should  thrust  the  ends  of  the  bones  prominently  into  the  wound. 
The  section  of  the  humerus  should  be  through  the  base  of  the 
condyles,  so  as  to  remove  all  the  articular  cartilage.  While  the 
bones  are  sawn,  the  olecranon  and  trochlea  of  the  humerus  may  be 
steadied  in  the  grip  of  a  lion-forceps  held  vertically,  the  soft 
parts  at  the  sides  being  well  retracted.  Any  soft,  caseous  patches 
in  the  bone-ends  are  now  gouged,  any  possible  sequestra  removed. 
In  bad  cases  the  bones  are  liable  to  be  fatty,  with  little  natural 
marrow ;  such,  however,  are  not  necessarily  irrecoverable.  If  the 
bone  above  the  levels  of  section  appears  roughened,  and  the  site 
of  periostitis,  this  need  not  be  touched  ;  all  will  probably  subside 
when  the  cause  of  irritation  is  removed.  Any  sinuses  should  next 
be  laid  open,  with  due  regard  to  the  ulnar  nerve,  and  their 
contents  scraped  out  with  sharp  spoons.  A  zinc  chloride  solution 
(gr.  x — §j)  may  be  applied  cautiously  if  there  is  any  doubt  about 
the  parts  being  aseptic ;  but  any  solution  stronger  than  this  runs 
the  risk  of  causing  sloughing  where  the  vitality  of  parts  is  low. 
One  or  two  points  of  suture  may,  perhaps,  be  inserted,  so  as  to 
close  just  the  ends  of  the  wound ;  but  all  the  rest  of  this  should  be 
left  open,  and  a  drainage-tube  inserted.  If  the  parts  are  softened 
by  inflammation,  blistering,  &c,  or  if  it  is  a  case  of  extensive 
disease,  sutures  had  better  not  be  used.*  Very  varied  forms  of 
splint  have  been  advised.t  Some  surgeons,  to  keep  the  bones 
apart,  from  the  first  put  the  limb  up  on  some  form  of  right- 
angled  splint ;  others,  fearing  a  flail-like  condition  of  the  joint,  prefer 
to  begin  with  the  arm  and  forearm  on  a  straight  splint,  or  on 
one  with  an  obtuse  angle  (about  1 3 50 — Ashurst,  Encyclopaedia  of 
Surgery,  vol.  iv.  p.  477).  As  ankylosis  is,  in  children  especially, 
to  be  dreaded  {vide  infra),  I  prefer  to  put  cases  up  from  the  first 
on  a  right-angled  splint,  using  some  such  cheap  form  as  that 
which  I  have  described  in  the  British  Medical  Journal,  1 877,  vol.  i. 
p.  774,  in  which  the  anterior  metal  bar  supports  the  limb,  while 
it  leaves  the  wound  exposed  and  is  easily  kept  clean,  the  movable 
hand-piece  readily  admitting  of  early  passive  pronation  and 
supination.^ 

Passive  movement  of  the  fingers  and  wrist  should  be  begun  on 
the  second  or  third  day.    The  joint  itself  should  be  moved  as  soon 


*  Farabeuf  (Man.  Op6r.,  p.  710)  points  out  that  if,  owing  to  long-existing  dis- 
ease of  the  elbow,  the  shoulder,  wrist,  or  fingers  are  stiff,  opportunity  should  now 
be  taken  to  break  down  adhesions. 

t  By  some  surgeons  a  splint  is  here  dispensed  with.  I  strongly  advise  the  use 
of  one  which  is  light  and  simple  {vide  supra),  especially  in  children,  as  during 
the  first  two  weeks,  where  a  splint  has  been  dispensed  with,  the  bone-ends  have 
been  known  to  project  from  the  wound. 

t  Mr.  Heath's  and  Mr.  Mason's  splints  are  intended  to  aid  in  restoring  the 
movements  of  the  joint,  while  they  also  separate  the  ends  of  the  bones.  Prof, 
^smarch's  double-bracketed  splint,  Prof.  Butcher's  box-splint,  and  Prof.  Volk- 
mann's  wire  splint  (based  on  that  for  the  lower  extremity  of  Prof.  Nathau  Smith 
nave  all  been  highly  spoken  of  in  military  surgery. 
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but  very  gently,  and  slightly,  as  all  irritation  has  entirely  subsided 
and  the  deeper  part  of  the  wound  is  firmly  healed  (about  the  18th 
to  the  2 1st  day),  this  date  varying  according  to  the  size  of  the 
gap  left  between  the  sawn  bones,  the  probable  condition  of  the 
tissues  as  to  inflammatory  exudation,  &c.    In  children  an  anaesthetic 
may  have  to  be  given  several  times.    The  angle  of  the  splint 
should  be  altered  or  the  limb  put  up  straight  for  a  few  days,  and 
then  flexed.     Later  on,  weight-extension  should  be  used,  by 
securing  a  bag  of  shot,  which  is  added  to  from  day  to  day.  Later, 
the  sound  limb  may  be  fastened  up,  so  that  the  child  must  use 
the  excised  joint.    This  getting  children  to  use  the  joint  is  often 
most  difficult,  as  friends  are  usually  too  foolish  to  see  that  the 
surgeon's  directions  are  carried  out  daily,  because  they  cause  a 
little  short,  but  most  necessary,  suffering.    Parents  are  far  too 
ready  to  think  that  because  an  operation  has  been  performed,  and 
the  wound  nearly,  if  not  quite,  healed,  no  more  is  necessary  In 
commencing  pronation  and  supination  early,  the  ulna  should  be 
steadied  while  the  hand  and  radius  are  very  carefully  moved.  Ihe 
first  attempts  at  passive  movement  should  be  exceedingly  gentle 
and  too  much  should  not  be  attempted  at  first.    I  am  aware  that 
the  date  above  given  for  the  commencement  of  passive  movement 
is  later  than  that  often  taught— e.g.,  about  the  tenth  day.  Nothing 
will  be  lost,  but  much  gained  by  giving  the  parts  the  longer  rest. 
If  the  surgeon  pictures  to  himself  what  is  going  on  under  the  skin 
he  will  recognise  that  every  time  early  passive  movements  are 
practised,  the  uniting  structures,  as  yet  richly  cellular  with  vessels 
of  embryonic  tissue,  are  injured,  fresh  exudation  and ^haamorrhage 
follows  which  must  all  be  absorbed  or  organised     When  the  parte 
are  sufficiently  firm,  the  splint  may  be  left  off  and  a ,  shng  sub- 
stituted.    Falls  must  be  carefully  avoided,  and  no  Gerties  taken 
with  the  new  union— i.e.,  by -a  patient  attempting  to  do  too  much 
with  the  limb,  as  in  lifting.  «=hould 
Amount  of  Bone  to  be  Removed.    (Figs.  33>  35/)-™ 'sh?^ 
be  roughly  speaking,  all  the  articular  cartilages  t  including  about 
?Mnchfromthe  humerus,  and  the  same  from  the  ulna  the  radius 
being  sawn  through  just  below  its  articular  head     In  cases  ot 
ankylosis,!  most  bone  must  be  removed  from  the  humerus,  hat 
from  the  bones  of  the  forearm  being  limited  by  attachmen t  o 
important  muscles.    Mr.  Annandale  (loc  mpra  *L)  considers  that 
anCterval  of  I*  inch  should  intervene  between  the  bones  after 
the  sawn  sections  have  been  made,  and  the  bones  placed  m  the 

*  Pronation  and  supination  in  a  child  are  often  only  apparent,  the  forearm  and 
arm  being  rotated  together  from  the  shoulder. 

t  The  greater  breadth  and  depth  of  the  trochlear  surface  on  the  back  than  on 
the  front  of  the  humerus  must  be  remembered.  c       „  of 

t  In  cases  of  bony  ankylosis,  it  is  best,  before  attempting  to ,  m  ak  e  sec  :on  of 
the  bones  either  to  break  down  the  union  forcibly  (care  being  taken  not  to  frac 
ture ^the  possibly  atrophied  bones  above  and  below),  or,  better,  to  dmde  the  bony 
ankylosis  with  an  osteotome  or  saw. 
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position  of  extension.  Certainly,  no  locking  whatever  should  take 
place  when  the  forearm  is  completely  flexed  and  extended.* 

Mr.  Holmes  has  pointed  out  long  ago  that  if,  after  removing  as 
much  bone  as  is  wise,  disease  is  still  felt  on  the  anterior  surface — 
e.g.,  of  the  ulna — it  is  not  necessary  to  make  further  sections  in 
order  to  get  beyond  it ;  scraping  will  be  sufficient,  and  save  any 
further  interference  with  attachment  of  muscles. 

Test  of  Success. — The  movements  should  so  increase  after  the 
first  six  or  eight  weeks  that  within  about  four  months  from  the 
operation  the  patient  should  be  able  to  move  the  new  joint  almost 
as  well  as  the  other,  to  dress  and  feed  himself,  and  to  lift  weights 
of  good  size. 

Eepeated  Excision. — I  have  tried  this  in  two  cases — instances 
of  obstinate  pulpy  disease — in  each  a  very  useful  but  much  short- 
ened limb  resulted.  While  opening  up  the  old  wound  and  again 
separating  the  bone  ends  gives  excellent  access  to  the  remaining 
disease,  this  step  will  be  but  seldom  required  if  the  rule  is  fol- 
lowed, after  excision  of  such  joints,  to  give  ether  repeatedly  as 
soon  as  there  is  evidence  of  persistent  disease,  and  slit  up  any 
sinuses  or  undermined  tissues,  thoroughly  use  sharp  spoons,  and, 
if  needful,  pack  in  for  a  few  hours  strips  of  iodoform  gauze  wrung 
out  of  an  emulsion  of  glycerine  and  sulphur.  See  the  remarks 
made  on  this  subject  under  "  Excision  of  the  Knee."  Where  the 
pulpy  mischief  has  burrowed  out  amongst  the  muscles,  where  there 
is  ostitis  and  osteo-myelitis  of  the  bones,  amputation  is  to  be  pre- 
ferred, especially  if  the  general  condition  of  the  patient  is  not 
satisfactory.  ^  In  flail-like  union,  where  the  limb  remains  quite 
useless  in  spite  of  the  use  of  a  leather  support,!  where  the  muscles 
are  not  helplessly  wasted,  and  no  neuralgia  is  present,  re-excision 
should  be  tried  in  preference  to  amputation,  and  a  trial  may  be 
made  of  uniting  the  bones  with  stout  silk  or  with  wire. 

Other  Methods. — I  have  described  excision  by  a  single  posterior 
incision,  because  I  consider  that  this  method  gives  the  best  results 
m  the  largest  number  of  cases,  and  is  best  suited  to  the  majority 
ot  operators  who  will  not  perform  this  operation  very  frequently, 
and  who  should,  therefore,  strive  to  perfect  themselves  in  one 
method.  The  above  method  is  very  simple;  it  affords  ample 
exposure  of  the  joint ;  its  limited  interference  with  the  triceps  does 
not  prevent  the  regain  of  complete  extension.  Therefore,  other 
methods  will  be  very  briefly  given. 

Ollier's  Method  by  a  Bayonet-shaped  Incision.— This  method, 
though  generally  preferred  by  the  above  well-known  Lyons  sur- 
go^wasmtroduced  by  him  especially  for  cases  in  which  ankylosis, 

adulMn  W^h^d  Med-  Jou™  >  ^72,  vol.  ii.  p.  554)  records  the  case  of  an 

sZLl    *  ? b2il^h1esof  the  shaft  °*  ^e  humerus  had  to  be  removed  after 

the  IL 1     c    y  f  •  The  patient  was  the  su°ject  of  tertiary  *ypbilis. a°d 

month,  frf0rmed  three  after  an  injury  to  the  elbow.  Nine 

months  later  she  had  full  use  of  the  joint. 

T  See  the  case  mentioned  above  (p.  66). 


74 


OPERATIONS  ON  THE  UPPER  EXTREMITY. 


which  could  not  be  broken  down,  was  present  in  an  extended  ' 
position.    An  incision  is  first  made  above  over  the  external  supra- 
condyloid  ridge,  sinking  between  the  triceps  and  supinator  longus 
about  2  inches  above  the  level  of  the  joint  and  passing  vertically 
down  to  the  external  condyle ;  the  incision  then  passes  obliquely 
across  the  olecranon,  and  below  descends  upon  the  posterior 
border  of  the  ulna  for  2  inches.    Through  this,  the  main  incision, 
the  external  condyle,  head  of  radius  and  olecranon  are  dealt 
with.    To  expose  the  inner  condyle,  make  sure  of  the  ulnar  nerve, 
and  to  detach  the  soft  parts  and  lateral  ligament,  a  second  small 
incision,  about  ih  inches  long,  is  made  internal  to  the  ulnar  nerve 
and  parallel  with  the  inner  border  of  the  humerus.    The  following 
appear  to  me  to  be  objections  to  the  above  method.    In  the  first 
place,  ankylosis  in  the  extended  position  is  a  rare  condition,  and 
the  union  in  this  or  any  ankylosed  portion  of  the  joint  which 
cannot  be  safely*  broken  down  under  an  anaesthetic  can  be 
divided,  after  the  back  of  the  joint  has  been  thoroughly  exposed 
by  a  single  vertical  incision,  by  an  osteotome  or  narrow-bladed 
saw,  and  the  operation  completed  in  the  usual  way.    I  have  not 
found  that  this  step  "  exposes  the  neighbouring  parts  to  great  risk 
of  injury  "  (Mac  Cormac).    Further,  the  central  or  oblique  part  ot 
the  incision  must  surely  divide  the  very  important  outer  expansion 
of  the  triceps.    Finally,  while  the  main  incision  exposes  fully  the 
parts  about  the  external  condyle,  the  small  internal  one,  while 
introducing  a   complication,  would  be   inadequate,  with  most 
operators,  for  the  separation  of  parts  on  the  inner  side  of  the 

W°Medthod  by  Two  Lateral  Incisions.— Oilier  and  Hueter  have 
employed  this  method  largely,  especially  advocating  it  m  cases  ot 
ankylosis.    By  a  small  ulnar  incision,  made  vertically,  about  an 
inch  long,  slightly  to  the  front  of  the  internal  condyle,  the  attach- 
ment of  the  flexor  muscles  and  the  internal  lateral  ligament  are 
detached.    By  a  radial  incision,  4  inches  long,  with  its  centre  over 
the  external  condyle,  the  structures  on  the  outer  side  are  next 
dealt  with.    The  bone-ends  may  be  removed  by  a  narrow  saw.  it 
is  claimed  that  this  method  interferes  less  with  the  triceps  than 
that  by  a  single  posterior  incision,  and  this  is  no  doubt  correct  It 
is  well  knowu,  however,  that  after  the  latter  method  complete 
extension  may  often  be  regained.    Whether  the  second  chief 
advantage  claimed  for  this  method  is  correct-viz.  that  the  ulnar 
nerve  does  not  come  into  view,  and  is  placed  beyond  the  oi 
injury,  is,  I  think,  considering  the  amount  that  has  to  be  done 
through  a  very  limited  incision,  much  more  doubtful.    If  lateral 
incisions  are  employed  I  should  prefer  two  freer  ones  of  tfj 
4  inches  long,  and  to  recognise  and  draw  aside  the  ulnar  nerve 

•  In  young  subjects,  where  the  ankylosis  has  lasted  long  and  the  bones  are 
*     J^VLdue  force  may  break  one  or  more  of  the  bones  or  injure  one  or  more 
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Such  incisions  have  been  employed  by  Dr.  Stimson,  of  New  York, 
in  the  treatment  of  old  unreduced  dislocations  {Trans.  Amer.  Sitry. 
Assoc.,  vol.  ix.  p.  462). 

Excision  in  Cases  of  Gunshot  Wounds.— The  following  points  are 
brought,  out  by  Dr.  Otis  as  the  results  of  this  operation  in  the  great  Civil  War  of 
America  (Med.  and  Surg.  Hist,  of  the  War  of  the  Rebellion,  pt.  ii.  p.  845  et  seq.). 
Compared  with  excision  of  the  shoulder,  the  results  were  less  brilliant.  The 
cases  are  divided  into  the  following  groups: — I.  Primary  Excisions. — 250  cases, 
with  a  death-rate  of  21.3  per  cent.  27  of  the  250  were  ultimately  amputated. 
II.  IntermediateExcisions,i.e.,  during  period  of  inflammation,  three  to  four  weeks. — 
197  cases,  with  a  death-rate  of  35.2  per  cent.,  nearly  14  per  cent,  greater  than  that 
of  primary  excision.  19  were  submitted  to  amputation  later  on;  62,  or  nearly 
half  of  the  cases,  were  reported  to  have  complete  ankylosis.*  III.  Secondary 
Excisions,  thirty  days  or  more  after  the  injury. — 54  cases,  with  a  mortality  of 
9  per  cent. 

Period  of  Election. — Dr.  Otis,  after  remarking  that  this  has  hitherto  been  un- 
settled, states  :  "  I  believe  that  the  evidence,  when  fully  analysed,  will  demon- 
strate that  this  resection  conforms  to  the  general  rule  in  shot  fractures  of  the 
limbs,  that  primary  operations  are  preferable  whenever  it  is  certain  that  recourse 
must  eventually  be  had  to  operative  interference."  In  the  future, "  intermediate  " 
excision  with  strict  antiseptic  precautions  and  efficient  drainage  will,  probably, 
be  no  more  dangerous  than  "primary."  The  frequency  of  a  flail-joint  after 
"  primary  "  excisions  is  due  (a)  to  the  large  amount  of  bone  often  removed,  (/S) 
to  the  small  reparative  power  of  the  periosteum  uninflamed  at  this  stage,  (7)  to 
the  often  necessarily  inefficient  after-treatment.  Sir  W.  Mac  Cormac  writes 
(Surg.  Oper.,  pt.  ii.  p.  380) :  "  In  military  surgery  most  authorities  agree  that 
the  danger  to  life  is  less  after  a  primary  resection,  but  the  functional  results  are 
not  so  good,  and  primary  resection  is,  as  a  rule,  impracticable  in  the  field."  In 
some  of  the  above  cases  removal  of  detached  fragments  seems  all  that  was  done. 
This  incomplete  operation  does  not  appear  to  be  more  successful  in  military  than 
in  civil  surgery.  As  pointed  out  by  Prof.  Esmarch,  free  division  of  the  capsule  of 
the  joint  deprives  the  wound  of  much  of  its  danger. 

With  regard  to  the  results  of  this  operation  in  the  Franco-German  War,  Dr. 
Otis  (p.  904)  says  that  the  average  results  met  with  by  the  Prussian  surgeons  are 
not  discouraging,  but  the  results  reported  by  the  surgeons  attached  to  the  French 
army  of  that  day  are  "  simply  appalling."  Dominick  has  tabulated  263  cases  in 
which  the  results  were  accurately  noted  after  the  Franco-German  War  :  in  28- 
cases  (10.6  per  cent.)  there  was  good  active  motion,  and  a  more  or  less  useful 
hand ;  in  129  cases  (49  per  cent.)  ankylosis  took  place,  in  31  with  a  useless  hand  -r 
m  24  cases  there  was  an  "active"  flail,  with  a  more  or  less  useful  hand  ;  in  41 
cases  a  "  passive  "  flail-joint,  with  a  useless  extremity. 

Partial  Excision.— The  value  of  this  has  been  disputed.  My 
knowledge  of  it  is  limited  to  two  cases  which  came  under  my 
observation  with  removal  of  the  condyles  in  the  one  and  the 
olecranon  process  in  the  other.  A  most  unsatisfactory  amount  of 
stillness  persisted.  In  cases  of  disease  I  should  never  recommend 
it,  as  it  is  likely  to  be  followed  by  imperfect  removal  of  the  parts 
aitected  as  well  as  by  ankylosis.    So,  too,  this  step  should  be 


*  Thus  if  patients  escape  the  risks  of  operations  on  inflamed  soft  parts,  bones, 
IP-  05),  the  ultimate  result  may  be  a  fixed  joint. 
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rejected  in  cases  of  ankylosis.*  In  excision  for  injury  it  would  be  , 
permissible  to  leave  the  articular  ends  of  the  bones  of  the  forearm 
untouched  when  it  "had  been  needful  to  remove  the  end  of  the 
humerus  very  freely.  In  such  cases  careful  passive  movement 
would  be  additionally  called  for.  A  case  in  which  I  resorted  to 
partial  excision  for  injury  is  given  at  p.  79. 


Fig.  36. 


Periosteal  elevator  and  other  instruments  of  very  useful  pattern  for  excision  of 

joints.  (Farabeuf.)t 

Unfavourable  Results  of  Elbow  Excision. 

1.  Persistence  of  pulpy  disease.    This  is  especially  likely  wheiv 
previous  to  the  operation,  the  capsule  has  been  perforated  and: 
pulpy  disease  has  burrowed  out  amongst  the  flexors  or  extensors- 
(p.  73).     2.  Caries  and  chronic  osteo-myelitis.     These  are  not' 
unlikely  to  supervene  when  the  reparative  power  is  poor  and  the 
wound  becomes  septic.    3.  Ankylosis.    This  is  not  uncommon  ini 
children,  owing  to  the  great  tendency  of  inflammatory  products  to 
organise  quickly  in  early  life.    Furthermore,  there  is  the  difficulty^ 
of  getting  them  to  use  the  joint,  or  submit  to  passive  movement. 
All  they  will  do  is  to  move  their  arm  and  forearm  from  the 

*  Sir  W.  Mac  Cormac  points  out  that  in  these  cases  to  excise  the  end  of  the 
humerus  alone  will  not  permit  of  pronation  or  supination  afterwards,  as  the; 
upper  end  of  the  radius  and  ulna  are  soldered  together. 

t  They  can  be  obtained  at  Hawksley's,  357  Oxford  Street. 
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shoulder-joint  (p.  72).  4.  A  flail-like  joint.*  A  limb  may  remain 
weak  for  some  time,  owing  to  the  muscles  not  taking  on  fresh 
attachments.  Friction  and  galvanism  should  be  used  perseveringly. 
If  there  is  too  much  separation  between  the  ends,  the  patient 
should  wear  a  well-moulded  support;  the  use  of  the  hand  and 
fingers  will  thus  be  retained,  and,  if  the  patient  is  young,  gradual 
and  great  improvement  will  very  likely  take  place  in  the  elbow. 
Be-excision  and  wiring  may  be  tried  in  some  cases  with  healthy 
patients.  According  to  Sir  W.  Mac  Cormac  (loc.  supra  tit,  p.  398) 
most  of  the  flail-joints  follow  the  extensive  removal  of  the  lower 
end  of  the  humerus,  especially  in  cases  of  injury.  In  such  cases  the 
condyles  and  their  muscular  attachments  should  be  as  little  inter- 
fered with  as  possible.  _  He  points  out  that  flail-joints  are  of  two 
kinds:— (1)  Active  flail-joints,  in  which  the  muscles  are  strong 
and  exercise  control.  These  may  be  very  useful,  especially  when 
aided  by  a  support  to  the  elbow.  (2)  Passive  flail-joints,  where 
the  muscles  are  wasted,  and  the  hand  only  can  be  used  by  the 
employment  of  a  supporting  splint.  5.  If  the  wound  becomes 
septic,  cellulitis,  erysipelas,  &c.  6.  Secondary  hemorrhage.  This 
occurred  in  11  out  of  250  cases.  Otis,  loc.  tit,  p.  860.  7.  A  use- 
less limb,  owing  to  utterly  wasted  muscles  from  long  disease  and 
disuse.  8.  Injury  to  the  ulnar  nerve,  with  its  resulting  interference 
with  motion,  sensation,  and  nutrition.    9.  An  adherent  scar. 


ERASION  OF  THE  ELBOW-JOINT. 

This  operation  has  not  been  extensively  practised,  partly  on 
account  of  the  good  results  given  by  a  carefully  performed  excision, 
and  partly  because  this  joint  does  not  lend  itself  to  free  exposure 
by  an  incision  as  simple  as  does  the  knee-joint.  The  statement  of 
some  surgeons  that  m  children  at  the  present  day  excision  of  joints 
for  tuberculous  disease  is  quite  unnecessary,  as  erasion  is  perfectly 
satisfactory,  requires  qualification.  Whatever  be  the  jointf excision 
can  only  be  perfectly  satisfactory  if  performed  in  suitable,  ie 

e"LCa  wiil  Wh6r£  ^  Cart5lag6l  are  n0t  Pensively  diseased 

Saseo7  L?1V6,  r6SUltS  6Xcisi0n'  but  tubercular 

disease  of  the  joints,  and  amongt  them  the  elbow,  does  not  always 

come  before  the  surgeon  m  its  early  stage.  y 
Mr.  Clutton  at  a  meeting  of  the  Med.-Chir.  Soc.  (Brit  Med 

hfoW P  at*6  GXC1S10n-    He  exP°sed  the  joint  by  dividing 

the  olecranon.  Nine  cases  were  thus  treated.  Of  these  the  first 
two  had  ankylosed  joints,  but  very  serviceable  limbs     Six  cfses 

wa,       CtF°JTeT,  {LanCet>  l872'  V0h  1  p-  3)  relat<*  a  case  in  which  the  rieht  limb 

wrist  leav  ™  Iff  ,    ^  S\°nldeT  and  moulded  to  the  limb  down  to  the 
isz,  leaving  the  fingers  free,  and  strapped  round  the  chest. 
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resulted  in  more  or  less  movement  in  the  joint  with  cessation  of  the  ( 
disease.    The  ninth  and  last  case  was  subsequently  excised. 

While  I  would  first  allow  that  I  have  no  personal  experience  of 
erasion  of  the  elbow-joint,  I  am  very  doubtful  if  this  operation 
will  give  results  equal  to  those  of  a  well  performed  excision.  That 
in  experienced  hands  erasion  will  usually  remove  all  the  disease,  is 
clear,  but  here  we  want  a  movable,  and  a  freely  movable  joint  as 
well.'   Judging  from  Mr.  Glutton's  cases  I  doubt  if  the  latter  will 
be  obtained  if  erasion  of  this  joint  comes  into  vogue  on  a  large  • 
scale.    And  speaking  from  an  experience  of  some  thirty  cases- 
of  erasion  of  the  knee,  I  think,  after  erasion,  there  must  be  a  i 
tendency  to  fibrous  ankylosis  between  the  ends  of  the  bones  which 
are  left.    Now  this  is  not  a  matter  of  much  importance  in  the 
lower  extremity,  where  a  firm  support,  as  little  shortened  as  I 
possible,  is  the  chief  point  to  be  attained  to.    In  the  case  of  the 
elbow-joint,  on  the  other  hand,  complete  removal  of  the  disease  and  I 
free  mobility  are  the  height  of  our  desires.    The  latter  certainly—  • 
and  I  believe  the  former  also  with  the  majority  of  operators—will 
be  best  attained  by  excision  with  free  removal  of  the  ends  of  the 
bones  (p  72).    Next  to  thorough  exposure  and  complete  removal 
of  the  disease,  a  freely  movable  joint  is  what  we  require  here  and 
if  this  is  attained,  it  matters  but  little  if  the  limb  is  shortened. 

^EXCISION  OF  SUPERIOR  RADIO  ULNAR  JOINT. 

Indications.— This  operation  may  be,  very  occasionally,  made 
use  of,  with  antiseptic  precautions,  in  old  cases  of  dislocation  ot 
the  head  of  the  radius,  where  reduction  has  not  been  ejected 
owing  to  the  amount  of  swelling,  &c,  and  where  the  movements 
of  the  forearm  are  much  hampered,  especially  m  a  young  an 

healthy  adult.  , 

Operation.— An  incision  about  2  inches  long  is  made  over  the 
-nroiecting  head  of  the  bone  behind  or  through  the  posterior  par 
of  the  supinator  longus*    The  soft  parts  being  separated  with  a 
blunt  dissector  and  held  aside  with  retractors,  the  neck  of  tn 
radius  is  carefully  divided  with  a  fine  saw  or  cutting  bone-forceps. 
Sufficient  bone  must  be  removed  here  or  from  the  external  condyle 
to  leave  a  gap,  and  avoid  risk  of  fresh  ankylosis.    The  musculo 
spiral  nerve  lies  to  the  inner  side,  and  great  care  must  be  take 
not  to  interfere  with  this  or  the  biceps  tendon.    The  forearm 
should  be  put  through  its  movements  freely,  but  carefully,  while 
the  patient  is  undeAhe  anaesthetic  bo  as  to  break  down  adhesion^ 
Sufficient  drainage  must  be  provided,  and  every  care  taken,  by  not 
•JrfSg  with  the  soft  parts  more  than  is  absolutely  needful,. 

*  The  operation  will  be  somewhat  easier  in  the  backward  dislocation  whenttr 
mflin,  rests  on  the  back  and  outer  surface  of  the  external  condyle,  than  in  th 
TofZt [  ^cement,  when  the  head  rests  on  the  front  of  the  humerus  m  th 
hollow  above  the  condyle. 
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and  by  keeping  the  wound  aseptic,  to  secure  primary  union,  and 
thus  avoid  the  risk  of  stiffness  again  occurring.  After  a  few  days 
a  sling  may  be  substituted  for  a  splint,  and  passive  movements 
made  use  of  daily,  with  the  aid  of  an  anaesthetic  if  needful. 

In  October,  1894, 1  excised  the  head  of  the  radius  in  the  following 
obscure  and  instructive  case  : 

In  the  previous  August  the  lad,  aged  12,  had  fallen  from  a  ladder  partly  on  to  his 
feet,  partly  on  his  right  elbow,  not  on  the  hand.    Much  swelling  of  the  joint  had 
followed  with  subsequent  stiffness,  rendering  the  limb  very  useless.  Passive 
movement  had  been  tried,  but  the  patient  had  done  his  best  to  render  the 
result  negative.    The  forearm  was  fixed  in  a  position  midway  between  pronation 
and  supination,  and  flexed  at  a  right  angle.    No  flexion  possible  beyond  this. 
Passive  extension  to  about  1200.    Pronation  and  supination,  passive  and  active, 
quite  abolished.    A  prominence — ?  the  head  of  the  radius — to  be  felt  below  the 
external  condyle,  but  not  admitting  of  rotation ;  there  was  no  crepitus.  Dr. 
Harsant,  of  Clifton,  sent  me  the  case  as  one  probably  of  dislocation  of  the  head  of 
the  radius,  and  with  this  view  I  agreed,  though  against  it  were  the  history  of 
direct  violence  and  the  absence  of  any  rotation  in  the  swelling.    On  exploration 
of  the  injury  by  a  free  lateral  incision,  it  turned  out  to  be  one  of  those  rare  cases 
of  fracture  through  the  neck  of  the  radius.    Just  below  the  external  condyle  the 
head  of  the  radius  was  found  separated  from  the  shaft  by  a  fracture  through  the 
upper  part  of  the  neck,  and  lying  with  its  articular  surface  turned  directly 
outwards.    On  removal  of  this  there  was  distinct  improvement  in  pronation,  but 
little  in  supination.     Flexion  was  now  possible  to  40°,  and  extension  to  the 
almost  complete  range,  but  only  on  forcible  movement.    As  the  movements  were 
still  incomplete,  and  certainly  would  not  be  retained,  I  removed  the  articular 
end  of  the  humerus  from  the  same  incision  with  a  narrow  osteotome.    The  fore- 
arm could  now  be  put  through  its  full  range  of  movements.    The  wound  healed 
under  an  aseptic  clot,  and  the  patient,  when  he  left  my  care  five  weeks  later,  had 
recovered  almost  complete  active  movements  of  the  joint,  though  the  whole  limb 
was  still  weak.    Three  months  later  I  heard  that  he  could  "  do  everything  nearly 
as  before  the  accident,  and  that  he  could  also  carry  considerable  weights." 

Mr.  Wainwright  (Clin.  Soc.  Trans.,  vol.  xix.  p.  332)  records  a  somewhat 
analogous  case,  in  which,  in  an  adult,  be  removed  the  head  of  the  radius,  which 
was  vertically  fractured,  and  the  coronoid  process,  which  had  been  imperfectly 
united  with  fibrous  tissue.  The  accident  had  taken  place  three  months  before. 
The  movements  of  the  limb  were  distinctly  improved  by  the  operation. 


UNUNITED  FRACTURE  OF  OLECRANON. 

Wiring  the  fragments  of  this  bone  is  not  often  required.  For 
fuller  details  the  reader  is  referred  to  the  remarks  on  treatment 
of  ununited  patella  by  wiring. 

Indications.— (1)  Where,  in  spite  of  careful  treatment,  tbe 
limb  is  weak  and  its  usefulness  seriously  interfered  with,  especi- 
ally where  the  occupation  of  the  patient  requires  vigorous  exten- 
sion of  the  elbow.*  (2)  Where  such  treatment  has  not  been  used 
out  the  time  for  it  has  gone  by.  In  either  case  the  patient 
Baould  be  young  and  healthy.    The  object  of  the  operation  and 

*  The  surgeon  will  examine  how  far  this  power  is  lost,  to  what  extent  the 
'nceps  has  wasted,  and  what  evidence  of  union  there  is  between  the  fragments. 
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its  possible  risks  should  be  fully  explained  to  him.    It  is  taken 
for  granted  that  a  surgeon  undertaking  this  operation  has  good ' 
reason  for  feeling  confident  in  his  knowledge  of  antiseptic  surgery. 

Operation. — The  parts  being  rendered  evascular  by  properly 
applied  Esmarch's  bandages,  and  the  region  of  the  elbow-joint 
duly  cleansed,*  a  longitudinal  incision  is  made  for  2\  or  3  inches 
over  the  back  of  the  joint,  opening  this  and  exposing  the  frag- 
ments.   Any  adhesions — e.g.,  between  the  upper  fragment  and 
the  humerus— are  then  removed  or  broken  down.  Retractors  being 
placed  in  the  wound,  any  fibrous  tissue  is  separated  from  the  con- 
tiguous edges  of  the  fragments,  and  a  thin  layer  of  bone  removed 
from  each,  either  with  a  chisel  or  a  narrow,  sharp  saw.    I  prefer 1 ; 
the  latter.    Mr.  Treves,  who  uses  a  chisel,  steadies  the  fragments  ■ 
by  lion-forceps,  the  blades  of  which  are  without  teeth.    A  hole  is  1  j 
then  drilled  obliquely  through  each  fragment  with  a  bradawl  or 1 
drill,  and  stout  t  silver  wire  passed  X  and  twisted  up.    Two  half- 
twists  or  one  complete  twist  should  be  sufficient.    If  the  surgeon  1 
decides  to  leave  the  wire  in,  he  now  cuts  the  ends  short  and 
hammers  them  down  upon  the  olecranon  with  a  small  hammer. 
If  he  is  going  to  remove  them  later  on,  he  leaves  the  ends,  not 
cut  too  short,  projecting  through  the  wound,  which  is  next  closed . 
with  silk  or  wire  sutures.  0 
Two  questions  arise  here.    One,  Should  the  wire  be  left  or  no  . 
I  have  alluded  to  this  question  more  fully  later  on,  m  the  treat- 
ment of  fractured  patella  by  wiring.    While  one  objection  there - 
given  is  wanting  here— viz.,  the  inability  to  bear  pressure  on  the- 
wire  as  in  kneeling— two  others  remain— viz.,  the  fact  that,  in: 
some  patients,  attention  has  been  constantly  attracted  to  the 
nricking  of  the  wire,  and  that,  after  a  time,  ulceration  may  set  mi 
around  this  and  cause  trouble.    Thus  I  believe  it  to  be  better  in. 
most  cases  to  leave  the  wire  ends  fairly  long,  not  short  and! 
hammered  down,  and  to  remove  them  m  four  or  six  weeks  time  . 
The  other  course  no  doubt  enables  the  surgeon  to  allow  his  patient, 
to  return  to  work  after  a  much  shorter  interval-viz.,  three  or  four 
weeks— but,  as  I  think,  at  an  undoubted  risk. 

The  other  question  is  about  the  drainage.  If  the  parts  have 
not  been  much  interfered  with,  if  no  separation  of  adhesions  has 
been  necessary,  probably  no  drainage  will  be  needful  if  dry  gauze 
dressings  are  applied,  and  firm  and  even  support  given  with 
Waging.  If  drainage  is  considered  advisable,  a  catgut  dram 
will  probably  be  sufficient.   ^  

*  First  by  the  use  of  soap  and  carbolic  oil,  and  then  with  carbolic  acid  lotion 
(1  in  40),  a  piece  of  lint  soaked  in  this  being  worn  over  the  joint  for  a  few  hours 

TsirT  ,883,  vol.  ii.  P.  760  gives  wire  about  A  of  an  inch  as 

amnly  sufficient  for  the  olecranon,  while  for  the  shaft  of  the  femur,  in  an  adult 
5!   a  See  of  wire  about  A  of  an  inch  in  thickness  is  requisite  .n ^order  to 
Teti  witn  certainty  the  enormous  force  of  the  great  muse  es  of  the  thgh  „ 
i  For  difficulties  in  this,  and  how  to  meet  them,  see  -  Wmng  of  the  Patella, 
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Movement  should  be  begun  about  the  third  week,  and  con- 
tinued with  the  persevering  and  intelligent  cc-operation  of  the 
patient.  If  the  union  is  firm,  the  wire  may  be  removed  a  little 
later,  careful  note  having  been  made,  at  the  time  of  the  operation 
of  the  number  of  half-twists.  Occasionally  here,*  as  in  the  case 
oi  the  patella,  removal  of  the  wire  is  a  matter  of  some  difficulty. 

VENISECTION". 

Indications. 

r.  Some  cases  of  pneumonia  after  injury,  as  where  a  plethoric 
young  farmer  breaks  several  ribs  when  riding,  and  acute  pneu- 
monia sets  in  and  extends  rapidly—Here  the  cyanosis,  orthopncea, 
the  distressing  pain  may  all  be  relieved  by  a  bleeding  of  8  to  To 
ounces,  which  very  likely  will  have  to  be  repeated 

In  other  cases  of  acute  pneumonia  which  are  not  traumatic 
bleeding  may  be  resorted  to  with  great  advantage  when  the  2 

heart  s  action  becoming  embarrassed 

g^;^  Saret  *™ 

^e^S^^  of  »*  ^ 

^  his  faj  is  blue  and  ^  iffiS 

af/-ee^^^ 

words,  that  hei  dying    X  i  bu  t uf '        g,T  * 
dition  at  the  present  day  is  Vn  ^  i        ^  treatmeQt  f<*  such  a  con- 

scarcely  swallow)  BrZll  °/  I  *  Stlmulants  '  (««>ngh  the  patient  can 
ether  ;ythen,  iThe  paSn Hves  Z  ™  f™'  ^  amm°nia>  and  Perf^ 
the  chest  and  the mLS^  w  ""^  P°UltiCeS  are  aPPlied  *> 

•  •  •  •  Appearances ;have l^v^b^nS^  Md  ^  ^*  d18"- 

here  the  danger  lay  in  ^ZSlLof  th°  f  The  faCt  is  that 

that  it  was  impossible  for  totoZ^^^jT*  ^  ^  80 

propel  forwards  the  thick  .nd ^S  to  COntract  and  *> 
which  are,  with  every  systole  of  he  W  t  * ^  °f  theSe  Veins' 
to  this  already  distL'ed  right ^  ™n  ^  "™  "oa* 
patient."  S     ventricle,  and  all  may  yet  be  well  with  your 

:-±JV^L^^^  Hare 

I  *  In  a  case  of  ShjTus~t^a^UJ}ra  e!t  n   tha  ."  

removed  from  the  olecranon,  for  the  loon  Lt ■  WaS  not  c°mpletely 

twisted  part  was  alone  i^  ^j  ^l^^Ty.^^  ^  ^  the 
any  -convenience  when  the  ^wl^Z^™™**  ^  -using 

T  Mi  Tit.  JkZed.  JoUTfl      l8&7    vnl    *  e. 

Very  interesting  papers  (with  cases\'  wilHtV'^u  R*medies  °^  of  Fashion." 
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(loc.  supra  cit.)  thus  writes  of  this  class  of  case.  Nature  speaks 
"in  unmistakable  language  when  by  a  copious  epistaxis  she  effi- 
ciently relieves  the  congested  turgid  face,*  the  beating  temples, 
the  dull  heavy  headache,  the  sleepiness,  the  confusion  of  thought, 
and  other  symptoms,  which,  in  a  plethoric  individual  betoken,  if 
they  are  not  relieved,  serious  danger,  if  not  an  apoplectic  attack." 

4  In  aneurisms,  especially  thoracic— As  part  of  the  treatment 
of  Valsalva  in  a  modified  form.  Formerly  the  bleedings  in  aneu- 
rism  were  copious  even  to  syncope.  Nowadays  they  are  made  use 
of  differently.  They  are  small  in  amount,  and  are  only  repeated 
so  far  as  to  reduce  excessive  action  of  the  heart,  or  to  relieve 
tertain  symptoms  (as  they  undoubtedly  do)— viz.,  dyspncea  and 

pain.  .  .  ,  A 

Dr  MacDougall,  of  Carlisle,  in  a  most  interesting  paper  {Am&r. 
Joum.  Med.  Sci.,  1887,  p.  38)  points  out  the  following  as  cases  m 
which  venisection  should  be  used  more  often  when  other  means 
have  failed.    (1)  Details  are  given  of  a  case  of  mitral  and  aortic 
incompetence,  with  chronic  Bright's  disease,  and  acute  pleuro- 
pneumonia, in  which  recovery  followed  epistaxis  to  the  amount  o± 
a  pint.    (2)  Eeaction  after  concussion,  with  a  full,  slow,  labour- 
ing pulse,  and  headache.    (3)  In  epilepsy  in  strong,  big,  healthy 
patients,  venisection  will  relieve  the  cerebral  stasis.    (4)  In  some  . 
cases  of  "croup,"  in  late  childhood,  or  in  vigorous  adolescents. 
(c)  In  acute  pleurisy,  with  intolerable  pain,  unrelieved  by  morphia  ; 
where  there  is  not  much  effusion,  but  lymph  formation  over  a  wide 
surface.    (6)  Very  rarely  in  acute  pneumonia,  bilateral  in  young 
healthy  subjects,  with  small  pulse  and  strongly  beating  heart.  It 
is  pointed  out  that  the  pyrexia  here  favours  the  dilatation  of  the 
right  side  of  the  heart.    (7)  In  suffocative  pulmonary  catarrh 
with  a  trace  of  albumen  and  a  few  granular  casts     (8)  In  some 
cases  of  convusions,  e.g.,  (a)  after  scarlatinal  ^P\rit^i.^P^; 
turient  or  pregnant  women-i.e.,  m  severe  attacks,  with  extreme 
congestion  profound  coma,  and  hard  pulse;  (c)  m  P".^. 
preceded  by  headache,  in  full-blooded  women  about  the  time  of 

thOpeTa°tC-The  patient  being  usually  in  a  sitting  potion 
and  a  bandage  tied  round  the  middle  of  the  arm  with  sufficient 
tightness  to  retard  the  venous  circulation  without  arresting  that 
n8the  arteries,t  the  surgeon  selects  the  median 
median  basilic,  whichever  is  most  prominent.}    Steadying  tuu 

*  Dr  Copeman  (Brit.  Med.  Joum.,  1879,  vol.  ii.  p.  93*)  points  out  that  in  these : 
\n  plethora  and  a  full  habit,  evident  distension  of  the  snper- 
rrvdns  S  2  h  ad  and Z£ is  a  valuable  indication  that  bleeding  is  proper. 

TTh ^  surton  makdesause  of  the  pulsation  in  the  arteries  to  tell  the  relation 
thl  br"r  one  of  its  branches  given  off  abnormal*  h>gh  up  and  runn.ng. 
superficially  to  the  veins  at  the  bend  0    ^^  6^  ^  ^  ^ 

;rodting  -uscular  contraction  supports  and  fills  the  vein.. 
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vein  by  placing  his  left  thumb  upon  it  just  below  the  point  of 
intended  puncture,  and  with  his  right  hand  resting  steadily  upon 
its  ulnar  margin,  he  opens  the  vein  with  a  scrupulously  clean 
lancet  or  small  sharp  scalpel,  making  with  a  gentle  sweep  of  his 
wrist  a  small  incision,  and  not  a  mere  puncture,  into  the  vein. 
The  anterior  wall  of  this  being  divided,  the  point,  without  pene- 
trating any  deeper,  is  thrust  onwards,  first  increasing  the  slit  in 
the  vein,  and  then  being  brought  out  vertically,  care  being  taken 
to  make  the  skin  wound  larger  than  that  in  the  vein.    The  thumb 
is  now  raised  and  the  stream  directed  into  the  measuring- vessel.* 
While  the  blood  is  escaping,  the  limb  should  be  kept  in  the  same 
position,  lest,  by  the  skin  slipping  over  the  wound  in  the  vein,  the 
blood  should  be  prevented  from  escaping  freely  and  make  its  way 
into  the  cellular  tissue. 

The  required  amount  of  blood  having  been  removed,  the  thumb 
is  placed  on  the  wound  while  the  bandage  is  removed.    A  small 
pad  of  lint  dusted  with  iodoform  or  of  dry  aseptic  gauze  is  then 
placed  on  the  puncture,  and  secured  with  tape  or  bandage  applied 
in  the  figure  of  8.     This  pad  may  be  removed  in  about  forty- 
eight  hours,  and  for  a  day  or  two  the  patient  should  use  a  sling. 
Difficulties  during,  and  Complications  after,  Vensesection. 
I.  Difficulty  in  finding  a  vein.— This  may  be  due  to  their 
small  size,  the  feebleness  of  the  circulation,  or  the  abundance  of 
fat.    If  a  vein  cannot  be  made  sufficiently  distinct  by  hanging 
down  the  limb,  putting  it  in  warm  water,  flexing  and  extending 
the  wrist  and  fingers,  and  chafing  the  limb,  a  vein  should  be 
opened  on  the  back  of  the  hand,  or  blood  withdrawn  from  the 
external  jugular  or  internal  saphena  at  the  ankle. 

2  In  other  cases,  where  the  patient  is  much  emaciated,  owing- 
to  the  absence  of  steadying  fat  the  mobility  of  a  vein  may  enable 
it  to  avoid  puncture,  unless  a  very  sharp  instrument  is  used  and 
the  vein  well  steadied. 

3-  When  the  vein  has  been  opened,  sufficient  blood  mav  not 
escape  owing  to — 

(a)  The  opening  may  be  a  mere  puncture.    (&)  The  skin  opening- 
may  be  insufficient  m  size,  or  not  parallel  in  position  to  that  in  the 
vein    I  hese  impediments  are  removed  by  a  freer  use  of  the  knife 
carefully  made,  or  by  bringing  the  wound  in  the  vein  parallel  with 
vlt  Skr-  Je)  A  P.eIlet  of  fat  maJ  block       opening  in  the 

to  A  ^  I  d  H  Smpped  awa^-  ^  The  Patient  may  ^int. 
cLt  ^™mh™  ma?  W    This  will  disappear  when  the  venous 

5%  .isrs  ze  active- (/)  The  banda*e  ™? be  **  to° 

uninY01^  0i™e  brachial  or  some  other  artery— e.g.,  an  ab- 
thellU  nar--?1f  Ca5  t1WayS  b6  aV0ided  h?  a  care^  «8e  of 
anv  nZV°r  f d  bj, n°tine  befOTehand  the  existence  of 

<*y pulsation.    The  force  of  the  jet  and  the  mixture  of  bright 

*  Not  a  drop  of  blood  should  be  allowed  to  go  on  to  the  bed  or  patient's  linen 
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with  dark  blood  will  tell  of  this  accident.    Pressure  should  be  , 
carefully  applied  and  maintained  (p.  24),  and  blood  taken  from 
the  opposite  arm  if  required. 

5.  Escape  of  blood  into  the  cellular  tissue. — This  will  lead  to 
ecchymosis,  and  perhaps  formation  of  a  thrombus,  which  may  be 
absorbed,  but  which  also  may  suppurate. 

6.  Phlebitis,  or  inflammation  of  the  lymphatics.— These  may 
be  due  to  use  of  dirty  instruments,  aided  by  the  low  condition  of 
the  patient.  They  should  be  most  carefully  guarded  against,  as 
likely  to  lead  to  the  following  two  most  grave  results  : 

7.  Erysipelas  and  cellulitis. 

8.  Intense  pain  in  the  limb,  with  gradual  flexion  of  the  elbow- 
joint.  This  is  due  to  puncture  of  the  external  or  internal  cuta- 
neous nerves,  which  are  connected  through  the  brachial  plexus 
with  the  motor  nerves  to  the  brachialis  anticus  and  biceps,  which 
flex  the  elbow-joint*  The  injured  nerve  should  be  divided,  sub- 
■cutaneously  if  possible  ;  or  the  scar  excised. 


INFUSION  OF  SALINE  FLUID.  TRANSFUSION. 

These  operations  of  late  years  have  been  so  much  simplified, 
•especially  in  the  matter  of  saline  injections,  that  every  practitioner 
should  be  ready  to  perform  the  latter  operation,  owing  to  the 
critical  nature  of  the  cases  which  call  for  it,  and  the  suddenness 
with  which  the  call  is  liable  to  come. 


INJECTION  OF  SALINE  FLUIDS. 

While  this  method  had  been  occasionally  made  use  of  by  many 
different  workers  for  many  years,  e.g.,  the  Littles  in  the  cholera 
■epidemics  at  the  London  Hospital  in  1848  and ^1866  and ^many 
others  sporadically,  at  most  of  our  hospitals,  it  was  the  late  Hi 
^ridStw^)  &wed  in  this  country  %  by  experiments  which 
I  unpublished  owing  to  his  untimely  ^\\^.f^Tto 
rhase  sufficient  to  be  fatal,  enough  haemoglobin  still  lemamed  to 
sustain  h?e,  if  only  sufficient  fluid  was  added  to  keep  it  in  circu-- 
ktion  Further,  it  was  Mr.  Arbuthnot  Lane  who,  applying  the 
Iw^rim^ 

I  S  lte    R.  Spencer,  Lancet,  vol.  t  1892,  p.  1289,  consul « 
,ir   1  \u.Tnd  xxi  and  xxix.),  and  Kronecher  and  Sander  (Berlin.  Kim.  Wo* 
<2*£* the  first  to  suggest  saline  infusion  and  explain  its  action. 
Tl l^C^Z £££  *)  tK  first  successful  case  of  injectior >  0 !  .tap 

and  Section  of  saline  fiuid,  the  patient  ^ 
rescued  from  the  very  gravest  peril. 
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again  drew  the  attention  of  the  profession  to  the  value  of  this 
method  more  forcibly  than  had  been  done  before. 

In  his  three  lectures  on  transfusion  which  Dr.  William  Hunter 
gave  before  the  College  of  Surgeons  (Brit.  Med.  Journ.,  vol.  ii. 
18S9,  pp.   117,  237,  305),  and  which  contain  the  most  recent 
scientific  information  on  this  subject  with  which  I  am  acquainted, 
the  advantages  of  transfusion  and  injection  of  saline  fluid  are 
contrasted,  and  the  following  most  important  conclusion  arrived  at 
(p-  3°9) :    "  F°r  practical  purposes  all  the  advantages  to  be 
gained  by  transfusion,  may,  I  believe,  be  equally  well  and  more 
readily  obtained  by  infusion  of  a  neutral  saline,  such  as  §  per 
cent,  solution  of  common  salt  (about  1  drachm  to  the  pint)."    It  is 
clearly  shown  in  these  lectures  that  with  regard  to  transfusion,  the 
nutritive  value  of  serum  is  so  small  that  its  chief  value  here 
must  depend  upon  its  physical  properties,  and  these  are  in 
no  respect  greater  than  those  of  a  corresponding  quantity  of 
neutral  saline  solution.    With  regard  to  the  red  corpuscles  the 
same  authority  writes  (loc.  supra  cit.  p.  305)  :  "  the  greater  the 
quantity  of  blood  transfused,  the  longer  are  red  corpuscles  likely 
to  remain  within  the  circulation,  and  the  more  likely  is  their 
haemoglobin  and  the  iron  which  it  contains  to  remain  within  the 
system.    Over  this  factor,  however,  we  can  execute  but  little 
control.    The  quantity  of  blood  transfusible  in  man  can  rarely  be 
more  than  about  5^  per  cent,  of  the  blood  already  in  the  body. 
And  the  life  duration  of  the  red  corpuscles  under  such  circum- 
stances is  probably  to  be  reckoned  by  a  period  of  hours."  Again, 
a  little  later  (p.  308),  we  are  told  on  this  subject  that,  "  it  may  be 
stated  that  there  is  scarcely  a  single  condition  of  the  blood  in 
which  the  want  of  red  corpuscles  is  a  source  of  urgent  danger. 
After  the  greatest  loss  of  blood  in  animals,  a  sufficient  number  of 
red  corpuscles  always  remains  in  the  circulation  to  carry  on  respi- 
ration, provided  that  the  circulation  is  maintained  In  man 

the  loss  of  blood  can  never  be  so  great  as  in  animals.  Syncope 
occurs  earlier.  Transfusion  of  blood  is,  therefore,  never  required 
f  llYV°Se  °f  suPP1ying  red  corpuscles  to  carry  on  respiration 
alter  sudden  loss  of  blood  in  a  patient  previously  healthy.  The 
immediate  source  of  danger  in  such  cases  is  not  the  want  of  red 
corpuscles,  but  the  disturbance  of  the  relation  between  the  vas- 
cular system  and  its  contents  The  immediate  source  of 

danger  from  sudden  loss  of  blood  is  the  fall  in  the  blood  pressure 
?  a.  P°lnt  ™here  the  circulation  is  unable  to  be  maintained.  The 
ZLT» lnd'catl°n'  therefore,  is  to  raise  the  pressure  within  the 

S     *  ?1i:1Hl?nter  then  P°ints  out  that  b»Vc  for  bulk  pure  or 
uenonnated  blood  must  possess  a  certain  physiological  value— c  a 
a  greater  and  more  immediate  effect  in  restoring  the  tone  of  the 
vaso-motor  centre  than  saline  solutions.   "These  advantages,  how- 

nam^lw^?!'6  rSf  ?eutralised  b7  the  greater  disadvantages- 
Z,f'(    tbe  difficulty  of  obtaining  blood  in  sufficient  quantity 
sutncient  rapidity  as  compared  with  the  ease  with  which  simple 
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saline  solution  can  be  prepared  ;  (2)  the  danger  attending  the  trans-  (  |. 
fusion  if  compared  with  the  absolute  freedom  from  danger  pos- 
sessed by  salt  solution ;  and  (3)  the  doubtful  value  of  the  trans- 
fusion, whether  haemogenic  or  physical,  when  compared  with  saline 
fluid."    The  chief  indications  are : 

1.  Acute  traumatic  anaemia,  such  as  haemorrhage  after  acci- 
dents, operations,  cut  throat,  and  that  connected  with  child-births. — 
Five  most  carefully  reported  aud  instructive  cases,  under  the  care 
of  Mr.  Pye  Smith,  of  Sheffield,  will  be  found  in  the  Lancet,  vol  i. 
1892,  p.  913;  of  these  three  were  successful.  In  two  Mr.  Pye 
Smith  made  use  of  the  infusion  of  saline  solution  before  the  ampu- 
tation. Dr.  Herbert  Spencer's  paper,  already  referred  to,  gives 
good  instances  of  the  cases  in  which  infusion  may  be  resorted 
to  with  benefit  in  the  haemorrhage  of  child-birth — e.g.,  cases  of 
accidental  haemorrhage,  placenta  praevia,  and  adherent  placenta. 

2.  Collapse  and  shock.— Here  infusion  of  saline  solution  may 
also  be  resorted  to,  but  less  hopefully,  with  a  view  of  stimulating 
the  weak  action  of  the  heart  and  combating  the  loss  of  vascular 
tone  which  accompanies  it.  The  injection  of  strychnia  (gr.  of 
the  sulphate)  hypodermically  is  especially  indicated  here. 

The  late  Dr.  Sturges  published  {Lancet,  vol.  i.  1892,  p.  86)  a  case  in  which  severe 
collapse  from  vomiting  and  diarrhoea  in  a  child  of  nine  months,  the  subject  of 
congenital  syphilis  and  rickets,  was  successfully  tided  over  by  the  infusion  of  salt  I 
solution  injected  by  Mr.  Horace  Collier.   Other  treatment  having  failed,  the  left  i 
external  jugular  was  exposed,  and  12  ozs.  of  distilled  water  containing  36  gr.  of  ; 
common  salt  and  rather  more  than  a  drachm  of  brandy  was  slowly  injected. 
The  very  marked  restlessness  which  followed  was  combated  with  opium.    The  •  1 
child  recovered. 

Method— The  instruments  used  should  be  as  simple  as  possible. . 
A  teaspoonful  of  common  salt  is  dissolved  in  water  which  has  beeni 
recently  boiled.    About  four  pints  of  such  a  solution  should  be  at:  1 
hand,  and  kept  at  a  temperature  of  about  iOO°.    The  skin  being:; 
cleansed  over  the  vein  selected— usually  the  median  basilic  or-! 
cephalic— two  catgut  threads  are  passed  under  this.    The  lower- 
being  tied  around  the  nozzle  of  the  cannula  (one  of  glass,  metal  or- 
vulcanite  may  be  used  as  long  as  it  is  of  appropriate  size  and. 
rendered  aseptic)  by  means  of  a  piece  of  india-rubber  tubing,  any 
convenient  syringe  is  attached  to  the  cannula  and  the  fluid  slowly 
injected.    About  two  pints  is  the  amount  usually  required,  butt 
four  or  even  six  may  be  needed.    The  chief  guides  are  the  return  1 
of  the  pulse,  with  increase  in  volume  and  diminution  m  rate  (say. 
a  fall  from  130  to  90),  return  of  colour  and  fulness  to  the  face, 
increase  in  consciousness,  &c.   The  operation  being  completed,  the 
remaining  ligature  is  tied  just  below  the  opening  in  the  vein  and-, 
the  little  wound  closed  and  dressed  with  aseptic  precautions.   _  _ 

If  the  vein  desired  is  not  readily  found  a  free  transverse  incision^ 
should  be  made  in  the  subcutaneous  fat.    Or  any  other  vein  may 
be  chosen  which  can  be  rendered  prominent— e.g.,  the  internal, 
saphenous  or  the  external  jugular. 
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TRANSFUSION. 

As  it  is  still  disputed  how  far  transfusion  of  blood  is  useful  in 
such  diseases  as  pernicious  anaemia,  this  operation  will  be  described 
here,  though  it  is  clear  that  in  the  very  great  majority  of  indica- 
tions it  has  been  replaced  by  infusion  of  saline  solution,  chiefly 
on  account  of  the  difficulty  with  which  sufficient  amount  of  blood 
is  obtainable. 

With  regard  to  transfusion  in  pernicious  anasmia,  Dr.  Hunter 
(loc.  supra  cit.)  spoke  as  follows:  "In  idiopathic  anaemia,  per- 
nicious anaemia,  and  leucocythasmia,  transfusion  of  blood  can,  in 
my  opinion,  never  be  indicated.  In  both  the  condition  of  the 
blood  is  the  result  of  changes  in  the  blood-forming  or  blood- 
destroying  processes,  or  both.  In  leucocythasmia  the  disturbance 
is  one  of  blood-formation  in  the  first  instance,  evidenced  by  the 
increase  of  the  leucocytes  of  the  blood,  while  the  diminution  in 
the  number  of  the  red  I  find  to  be  due  in  great  part  to  excessive 
blood  destruction,  probably  induced  by  the  activity  of  the  leuco- 
cytes. In  pernicious  anaemia,  the  condition  of  the  blood  is  mainly 
the  result  of  excessive  destruction.  Transfusion  of  blood  under 
such  circumstances  is  not  unattended  by  dangers,  as  we  have  seen, 
but  is  followed  in  most  cases  by  rapid  destruction  of  the  red  cor- 
puscles, as  evidenced  by  fever,  sometimes  by  haemoglobinuria, 
occasionally  also  by  increase  in  the  slight  icterus  which  so 
frequently  marks  the  progress  of  the  disease."  On  the  other 
hand,  at  a  meeting  of  the  Edinburgh  Medico-Chirurgical  Society 
{Lancet,  vol  i.  1892,  p.  24),  Dr.  Brakenbridge  and  Dr.  Affleck 
claimed  successful  cases. 

Dr.  J.  R.  Philpots  {Brit.  Med.  Journ.,  vol.  i.  1894,  p.  162)  also  mentions  a  success- 
ful  case  in  which  the  transfusion  was  performed  by  Mr.  C.  E.  Jennings.  Here 
16  oz.  of  blood  were  transfused,  the  blood  mingling  "  in  its  passage  with  about 
10  ounces  of  saline  fluid,  and  about  16  ounces  of  saline  fluid  were  infused  into  the 
donor's  veins  to  replace  the  blood  given." 

One  other  condition  in  which  transfusion  of  blood,  aided  per- 
haps by  infusion  of  saline  solution,  may  be  beneficial,  is  poisoning 
by  carbonic  oxide  gas.  Here,  perhaps,  it  would  be  well  to  get  rid 
«»t  some  of  the  poisoned  blood  by  a  preliminary  blood-letting 

lhere  are  two  methods— A.  Direct,  in  which  blood  is  conveyed 
Oirectly  from  one  person  into  another;  and  B.  Indirect,  in  which 
blood  separated  from  its  fibrin,  or  some  other  fluid  is  thrown  in 

Direct  —Owing  to  want  of  space  I  shall  describe  this  alone.  It 
s  probably  preferable  to  inject  blood  without  exposure  to  air  and 
without  manipulation  in  the  few  cases  in  which  this  method  is 
caned  tor — e.g.,  pernicious  anaemia. 

Method.— -(Fig.  37).  Dr.  Aveling's  modified  by  Mr.  Crifps.— 

1  h*ve  only  sPace  for  one  here,  I  shall  describe  that  with  which 
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I  am  most  familiar.  It  is  simple  and  inexpensive,*  and  has  the 
advantage  of  measuring  the  blood  sent — viz.,  2  drachms  at  each 
squeeze  of  the  bulb. 

The  veins  being  exposed  and  probes  passed  beneath  them,  the 
apparatus  is  filled  with  a  warm  solution  of  sodium  chloride,  and  a 
clip  placed  at  either  end.  The  arms  of  receiver  and  donor  being 
in  the  position  given  below,  the  vein  of  the  receiver  is  opened  with 

Fig.  37. 


A  and  B  are  the  hands  of  assistants  holding  the  afferent  and  efferent  tubes  and 
the  lips  of  each  vensesection  wound  together.  The  cannulse  being  inserted  into 
the  veins,  the  bulb  and  tubing,  filled  with  warm  saline  solution,  and  kept  so  by 
the  taps  or  clips,  are  fitted  into  the  cannute.  Then  the  taps  are  turned  or  the  clips 
removed,  and  the  tubing  compressed  by  D,  and  the  bulb  squeezed  by  C.  The 
tube  is  then  squeezed  by  shifting  D  to  d'.  The  bulb  then  expanding  draws  in 
blood,  when  the  manipulation  just  described  is  repeated.  The  bevelled  end  of 
the  afferent  tube  is  so  made  that  it  may  slip  easily  into  the  collapsed  vein  of  the 
patient.    (Aveling,  Obst.  Trans.,  vol.  vi.  May  4,  1874.) 

sharp  scissors,  and  pressure  being  made  just  below  the  opening  in 
the  vein,  so  as  to  prevent  blood  obscuring  the  opening,  the  cannula 
is  inserted.  The  other  cannula  is  then  inserted  into  a  vein  of  the 
giver,  and  both  held  steadily  by  an  assistant.  Transfusion  is  then 
performed  as  follows  :  A 
«  The  clips  having  been  removed  from  the  tube  at  either  end, 
the  operator  makes  the  necessary  valve  to  prevent  regurgitation 
bv  compressing,  with  the  finger  and  thumb  of  one  hand,  the  tube 
between  the  central  ball  and  the  giver.  He  then  slowly  squeezes 
the  ball,  with  the  effect  of  driving  the  water  it  contains  gently 

*  I  may  remind  my  readers  that,  as  in  the  case  of  all  india-rubber  instruments, 
this  unless  kept  carefully  and  looked  at  from  time  to  time,  is  liable  to  be  found 
cracked  and  useless  at  the  moment  of  need.  I  believe  the  only  means  of  real^ 
ensuring  the  preservation  of  india-rubber  is  to  keep  it  under  water.  Mr.  Cripps 
(JJict.  of  Surg.,  vol.  ii.  p.  660)  has  removed  one  source  of  clotting  by  replacing 
with  clips  the  taps  shown  in  Fig.  37. 
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into  the  vein  of  the  recipient;  then,  having  compressed  the  tube 
between  the  ball  and  the  recipient,  he  removes  the  finger  and 
thumb  from  off  the  tube  on  the  opposite  side,  allowing  the  ball 
to  expand  with  the  blood  coming  into  it  from  the  arm  of  the 
giver.  When  the  ball  is  full,  the  manipulation  just  described  is 
repeated,  and  the  blood  passes  into  the  vein  of  the  receiver.  In 
this  manner,  each  time  the  ball  is  compressed  2  drachms  of  blood 
are  injected  into  the  veins  of  the  patient.  Should  the  syringe 
appear  to  become  blocked,*  or  work  unsatisfactorily,  it  can  be 
detached  and  washed  out  without  removing  the  cannulge  from  the 
veins." 

Risks  and  Dangers  of  Transfusion. — Amongst  these  are  : — 
1.  Emboli  and  their  results. 

Dr.  W.  Hunter  (loc.  supra  cit,  pp.  306,  307)  points  out  that 
very  grave  symptoms,  due  to  wide-spread  thrombosis  and  spasm  of 
the  capillaries,  especially  of  those  of  the  gastro-intestinal  mucous 
membrane  and  lungs,  may  follow  on  transfusion  of  blood  with  or 
without  sodium  phosphate.  The  most  frequent  of  these  are 
abdominal  pain,  diarrhoea,  albuminuria,  hasmoglobinuria,  &c.  Fur- 
thermore, one  great  feature  of  defibrinated  blood,  however  obtained, 
is  the  uncertainty  of  its  action.  It  is  sometimes  quite  harmless,  at 
others  highly  dangerous,  this  result  being  entirely  independent  of 
the  quantity  injected  or  the  care  taken  in  injecting  it. 

It  has  been  suggested  that  some  saline  solution  having  the 
power  of  delaying  the  coagulation  of  blood— e.g.,  sodium  phosphate 
-should  be  added  to  the  blood  before  it  is  transfused.  (Braxton 
Micks,  Guy's  Eosp.  Reps.,  vol.  xiv.)  Dr.  W.  Hunter  (loc. 
supra  at,  p.  305)  condemns  the  use  of  this  salt.  He  is  of  opinion 
that  the  use  of  even  a  f  per  cent,  solution  of  sodium  phosphate 
will  cause  red  corpuscles  to  break  up  within  24  hours,  and  that 
tHe  use  of  this  salt  along  with  blood  will  not  prevent  the  occur- 
rence of  those  capillary  thromboses  which  are  known  to  follow  on 
transfusion  of  blood  by  itself. 

Except  for  those  cases  where  infusion  of  saline  solution  has 
iaued,  or  where  as  m  pernicious  anemia,  it  is  desired  to  inject 
blood  and  to  add  to  the  amount  injected,  it  is  not  likely  that  the 
employment  of  sodium  phosphate  will  be  continued. 

svl™  °f  ^°°d  bei*S  tWn  in  t0°  raPidlJ  for  the 

SSn,  &c  reCeiVer-^-'  headache,  flushing,  precordial  op- 
long,  ^aSnl^^  if  the  bl00d  has  been  exposed  t0° 

of  New^rt^'  *?iCh  ^  b6en  US6d  ^  some-^"  J>-  Thomas, 
shoulTbl  + as  safer  and  more  nutritious  than  saline  infusion 
fiL  tZ       ab£htely.  Both  claims  are  quite  unfounded  for 
^^rpo^D^Schufer  (loc.  supra  cit.)  found  that  the 

^Xj^olt ;bi;2°6CCU,red       l*  -lated  by  Dr.  Hoggar,  Brit,  Med. 
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injection  of  milk,  after  dogs  had  been  reduced  by  bleeding  to  an. 
almost  lifeless  condition,  caused  a  temporary  rise  in  the  blood-'- 1 
pressure,  but  no  permanent  benefit.    After  death  the  blood  cor- 
puscles were  found  to  be  disintegrated,  and  the  blood  swarming | 
with  bacteria. 

4.  Many  of  the  risks  already  given  under  the  head  ot  vense- 
section  (p.  83)  will,  of  course,  be  present  here  also. 

LIGATURE  OP  THE  BRACHIAL  ARTERY  AT  THE 
BEND  OP  THE  ELBOW  (Figs.  25,  38  and  39). 

This  operation,  common  enough  fifty  years  ago  owing  to  the-; 
frequency  of  bleeding  and  the  facility  with  which  the  brachiall 
artery  was  wounded,  will  be  briefly  described  here. 

Indications.— (1)  Wound  of  artery,  especially  after  bleeding: 
or  tenotomy  of  the  biceps  tendom  (2)  Traumatic  arteno-venou* 
aneurism  also  occurring  after  bleeding. 

Fig.  38. 


123  45 

Ligature  of  brachial  artery  at  the  bend  of  the  elbow.  ™fSS 
its  veL  comites,  from  the  inner  of  whic ^^n*  ^  Too 

2.  Bicipital  fascia.    3.  Median  nerve.   4-  Basilic  vein.    5-  F 
much  of  the  artery  is  shown  cleaned. 

Guide  —The  inner  side  of  the  biceps  tendon. 
■Rotations:—  In  Front. 

Skin;  fascia;  bicipital  fascia ;  median  basilic 

vein.     Branches  of  internal  and  external 

cutaneous  nerve. 

Inside. 

.  Outside.  ^  Median  nerVf 

Biceps  tendon.  &fe  feend  of  elbow 

Vena  comes. 

Behind. 
Brachialis  anticus. 


Vena  comes. 
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Operation  (Figs.  25,  38  and  39).— The  limb  being  steadied  with 
the  elbow  slightly  flexed,  the  site  of  the  biceps  tendon  should  be 
defined,  and  also  that  of  any  large  veins,  by  making  pressure  a  little 
above  the  proposed  site  of  ligature.  An  incision  about  2  inches  long 
is  then  made,  a  little  to  the  inner  side  of  the  biceps  tendon,  through 
the  superficial  fascia  carefully,  so  as  to  avoid  the  median  basilic 
vein  and  its  companion,  the  internal  cutaneous  nerve.  If  these 
are  seen,  they  must  be  drawn  inwards.  The  deep  fascia  is  then 
divided  on  a  director,  this  and  the  semilunar  fascia  of  the  biceps 
which  strengthens  it  being  interfered  with  as  little  as  possible. 
The  artery,  with  its  venas  comites,  lies  directly  underneath.  The 
needle  should  be  passed,  after  the  veins  are  separated  and  the 
artery  cleaned,  from  within  outwai'ds,  so  as  to  avoid  the  median 
nerve,  which  lies  more  deeply  on  the  inside.* 

Fig,  39. 


Wound  at  bend  of  elbow  (left)  for  ligature  of  brachial  artery  shown  dissected, 
r,  2,  3.  Tendon  of  biceps  and  outer  and  inner  flaps  of  bicipital  fascia.  4.  Basilic 
vein.  5.  Median  nerve.  The  artery  is  seen  surrounded  by  its  two  vense  comites, 
the  sheath  having  been  freely  removed.  (Farabeuf.) 

In  the  case  of  traumatic  arterio-venous  aneurism  resisting  other 
treatment,  the  old  operation  of  placing  double  ligatures  f  will  be 

*  If  it  is  needful  to  prolong  the  incision  downwards  so  as  to  secure  the  upper 
end  of  the  radial  or  ulnar,  the  bicipital  fascia  must  be  divided  more  freely  and 
me  median  basilic  vein  secured  if  it  cannot  be  drawn  to  one  side. 

t  Here  ligatures  will  be  required  above  and  below  the  communication  with  the 
em  m  the  case  of  aneurismal  varix,  and  above  and  below  the  sac  if  the  surgeon 
s  aealingwith  a  varicose  aneurism,  it  being  understood  that  palliative  treat- 
ment has  not  sufficed,  and  that  pressure,  applied  locally  and  on  the  main  trunk 
uZ  -T  I  TT  °f  Esmarch's  banda^-  has  failed.  If  ligature  is  decided 
and  th^1"^  Gr  (thG  ^  beiDg  command*d  above)  to  open  the  sac, 
HoW  J  ?       apertures  into  the  artery  by  the  aid  of  a  small  bougie.    As  Mr. 

in*  to  fi  {¥St™?f  V0L  iiL  P-  9*)  Point*  out,  the  other  plan  of  attempt- 

-viz   \l  aftery  With3Ut  °p3ainS  the  sas  Pre*enfc*  these  difficulties 

that  £ ♦ 7- 13  /Urrouaded  h?  dilated  ^d  closely  packed  veins,  and 
*nat  below  the  sac  it  is  of  small  size. 
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preferable  to  the  Hunterian  one,  which  runs  the  risk  of  overlooking: 
the  possibility  of  a  rather  higher  division  than  usual  of  the  brachial, 
into  radial  and  ulnar.  If  much  haemorrhage  is  expected,  the- 
brachial  should  be  compressed  about  the  middle  of  the  arm  with  an: 
Esmarch's  bandage,  or  the  vessel  controlled  by  a  reliable  assistant. 
The  median  basilic  vein  will,  in  such  cases,  be  often  found  much 
dilated  by  the  entrance  of  arterial  blood.  In  others  it  has  beem 
obliterated. 

This  operation  at  the  bend  of  the  elbow  should  always  be  per- 
formed with  the  utmost  carefulness  at  the  time,  and  pains  takeni 
with  the  after-treatment,  so  as  to  insure  the  minimum  of  disturb- 
ance and  the  smallest  amount  of  cicatrix,  and  thus  to  interfere  ass 
little  as  possible  with  the  movements  of  the  elbow. 


I 


CHAPTER  V. 


OPERATIONS  ON  THE  ARM. 

LIGATURE  OF  BRACHIAL  ARTERY  (Figs.  40,  4 1  and  49). 

This  is  performed  (a)  in  the  middle  of  the  arm,  and,  much  more 
rarely,  (b)  at  the  bend  of  the  elbow,  the  operation  last  described. 

(a)  In  the  Middle  of  the  Arm  (Fig.  40). 

Indications. 

1.  Chiefly  wounds  of  palmar  arch,  resisting  pressure  (p.  24). 

2.  Wound  of  the  artery  itself  by  penknife,*  bayonet,  bullet,  &c. 

3.  Gunshot  wound  of  the  elbow,  leading  to  secondary  hsemorrhage 
resisting  other  treatment.    4.  Angeioma  of  hand. 

In  March  189 1,  I  tied  first  the  brachial,  and,  five  months  later,  the  radial  and 
ulnar  arteries,  for  a  congenital  angeioma  with  much  erectile  tissue  affecting  all 
the  fingers  and  the  palm  of  the  hand  in  a  girl  aged  18.  By  the  first  operation  the 
vascularity  was  quickly  reduced,  the  second,  aided  by  catgut  setons,  was  fol- 
lowed by  very  marked  shrinking,  and,  ultimately,  a  complete  cure. 

5.  Wound  of  one  of  the  arteries  of  the  forearm,  when  hgemor- 
rhage  has  occurred  from  a  wound  of  one  of  these,  and  the  parts  are 
in  a  sloughy  condition. 

In  the  year  1882  a  patient  came  under  my  care  for  secondary  haemorrhage 
from  a  wound  of  the  forearm,  inflicted  by  the  bursting  of  a  gun  in  rook-shooting. 
The  parts  were  much  swollen  and  sloughy  ;  the  ulnar  artery  in  its  middle  third, 
from  which  the  haemorrhage  was  coming,  was  greenish  in  colour,  and  apparently 
not  in  a  condition  to  hold  a  ligature.  A  good  recovery,  with  no  further  hasmor- 
rhage, took  place  after  ligature  of  the  brachial  in  the  middle  of  the  arm.  In 
1885 1  had  occasion  again  to  tie  this  artery  for  hasmorrhage  occurring,  repeatedly, 
a  few  days  after  a  suppurating  palmar  bursa  had  been  opened  in  the  usual  way] 
above  and  below  the  anterior  annular  ligament.  The  patient  recovered  with  a 
weakened  limb. 

6.  Traumatic  and  spontaneous  aneurism.    As  is  well  known, 

•  Mr.  Sheild  {Lancet,  1887,  vol.  i.  p,  978)  has  recorded  a  case  of  stab  wound  of 
we  brachial  with  many  points  of  interest.    A  penknife  wound  had  reached  the 
artery  by  passing  from  without  inwards  through  the  biceps.    The  bleeding  was 
arrested  by  pressure.    The  wound  healed,  and  twenty  days  later  a  fall  caused 
ne  cicatrix  to  give  way,  profuse  haemorrhage  following.    Esmarch's  bandage 

Z  l-T  I  '  f     !  mC1Si°n  WaS  mad6'  and  the  bleediD&  P°int  found  by  search- 
ng  with  a  bent  probe,  the  end  of  which  passed  into  an  opening  in  the  brachial" 

arm?;   LflgatUr69  Were  aPPlied  above  ™*  below.    Owing  to  the  swelling  of  the 
no  sutures  were  used.    A  good  recovery  took  place 
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spontaneous  aneurisms  are  very  rare  in  the  upper  extremity,  and  . 
usually  associated  with  cardiac  disease.  Treatment  here  should 
not  he  too  active ;  ligature  should  only  be  thought  of  where  the 
aneurism  is  rapidly  increasing,  or  causing  painful  pressure  upon  a 
nerve.  Traumatic  aneurism  is  decidedly  under  the  influence  of 
pressure.  If  this  fails,  it  is  a  question  if  the  old  operation  is  not 
superior  to  the  Hunterian,  for  the  sac  is  often  imperfect,* 

Line.— From  the  junction  of  the  middle  and  anterior  thirds  of  the 
axilla,  along  the  inner  edge  of  the  coraco-brachialis  and  biceps,  to 
the  middle  of  the  elbow  triangle.    This  line  is  of  especial  importance 

Fig.  40. 


The  upper  hook  draws  aside  the  biceps  and  the  median  nerve  ;  the  lower  the 
basilic  vein  and  the  triceps.  The  inner  vena  comes  is  seen  m  the  bottom  of 
the  wound.  The  sheath  of  the  artery  has  been  opened  and  a  small  portion 
cleaned  ready  for  the  passage  of  the  ligature. 

when,  owing  to  swelling,  &c,  the  edge  of  the  biceps  is  difficult  to 

make  out.  ,      £ ,  . 

Guide. — The  above  line  and  the  inner  edge  of  biceps. 

Belations  in  arm  :—       In  Front. 

Skin ;  fascite ;  branches  of  internal  and  external 

cutaneous  nerves. 
Median  nervet  (about  the  centre  of  the  arm). 

„       ^  Inside. 
Outside.  tt1 

s  (above).     Eracuai  nerve. 

biceps.  artery        Vena  comegf 

in  arm.  Basilic  vein,  superficial  tc 
deep  fascia  in  lower  half 
beneath  it  above,  usually 

Behind. 

Triceps  (middle  and  inner  heads) ;  coraco- 
brachialis  ;  brachialis  anticus. 

Musculo-spiral  nerve  and  superior  profunda 

artery  (above).  

he.  supra  cit.,  p.  269. 
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Collateral  Circulation. 

(a)  If  the  ligature  be  placed  above  the  superior  profunda,  the 
vessels  chiefly  concerned  will  be — 

Above.  Below. 

The  subscapular!  ., ,  m, 

The  circumflex   f         Wlth  The  superior  profunda. 


Anterior  circumflex  A. 
Posterior  circumflex  A. 

Superior  radial  collateral  A. 
(Henle.) 

Superior  profunda  or  inferior 
radial  collateral  A.  (Henle.) 


Descending  articular  branches 
of  superior  profunda  A. 


Posterior  interosseous  recur-— A 
rent  A. 


Radial  recurrent  A. 

Posterior  interosseous  recur- 
rent A. 


Fig.  41. 


Acromio-thoracic 
A. 

Axillary  A. 


Subscapular  A. 
Dorsalis  scapulas  A. 


Inferior  profunda  A.,  or  supe- 
rior ulnar  collateral. 


Anastomotica  magna  A.  or 

inferior  ulnar  collateral. 
Posterior  branches  of  anas- 
tomotica magna  A. 
Anterior  branches  of  anasto- 
motica magna  A. 

Posterior  ulnar  recurrent  A. 

Anterior  ulnar  recurrent  A. 
Posterior  ulnar  recurrent  A. 


Anastomosing  branches  of  axillary  and  brachial  arteries.  (MacCormac 


(b)  If  the  ligature  be  placed  below  the  superior  profunda- 

Below. 
'The  radial  recurrent, 
The  posterior  ulnar  recurrent. 
The  interosseous  recurrent. 
The  anastomotica  magna. 


The  superior  profunda  with 


The  superior  profunda  \ 
The  inferior  profunda  J 
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(c)  If  the  ligature  be  placed  below  the  inferior  profunda — 
Above.  Below. 

'The  radial  recurrent. 
The  ulnar  recurrents. 
The  interosseous  recurrent. 
The  anastomotica  magna. 
Abnormalities. — These  are  so  far  from  infrequent*  that  the 
surgeon  must  be  prepared  for  the  following  : 

1.  The  artery  being  in  front  of  the  nerve  (foot-note,  p.  94). 

2.  A  high  division  of  the  artery.  According  to  Mr.  Quain,  in 
one  out  of  every  five  cases  there  were  two  arteries  instead  of  one 
in  some  part,  or  in  the  whole,  of  the  arm.  The  point  of  bifurca- 
tion is  thus  described  by  Gray  :  "  It  is  most  frequent  in  the  upper 
part,  less  so  in  the  lower  part,  and  least  so  in  the  middle,  the 
most  usual  point  for  the  application  of  a  ligature ;  under  aoy  of 
these  circumstances,  two  large  arteries  would  be  found  in  the 
arm  instead  of  one.  The  most  frequent  (in  three  out  of  four)  of 
these  peculiarities,  is  the  high  origin  of  the  radial.  That  artery 
often  arises  from  the  inner  side  of  the  brachial,  and  runs  parallel 
with  the  main  trunk  to  the  elbow,  where  it  crosses  it,  lying 
beneath  the  fascia ;  or  it  may  perforate  the  fascia,  and  pass  over 
the  artery  immediately  beneath  the  integument."  f 

3.  The  artery  may  be  partially  covered  by  a  muscular  slip  given 
off  from  the  pectoralis  major,  biceps,  coraco-brachialis,  or  brachi- 

alis  anticus.  m 

4.  One  or  more  slender  vasa  aberrantia  may  be  met  with,  m  tne 
arm,  passing  from  the  axillary  or  the  brachial  to  one  of  the  arteries 

in  the  forearm.  . 

Operation  (Figs.  40  and  49).— The  arm  being  extended  and 
abducted  from  the  side,  with  the  elbow-joint  flexed  and  supported}: 
by  an  assistant,  the  surgeon,  sitting  between  the  limb  and  the 
trunk  $  makes,  beginning  from  below  or  above  as  is  most  con- 
venient, an  incision  2.\  inches  in  length  along  the  inner  border  of 
the  biceps  going  through  the  skin  and  fascias,  and  exposing  pst 
the  innermost  fibres  of  this  muscle.  \\  This  is  then  drawn  outwards 
*  Numerous  instances  of  these  are  figured  by  Mr.  Reeves  in  the  Appendix  to  his 
Human  Morphology,  vol.  i.  p.  692  et  sen. 

f  The  possibility  of  this  superficial  position  of  the  radial  or  ulnar  should  always 
be  remembered  when  venisection,  or  ligature  of  the  brachial,  at  the  elbow  8 
about  to  be  performed.    See  also  the  foot-note,  p.  82. 

t  Mr  Heath  has  pointed  out  (Operative  Surgery,  p.  18)  that  if  the  arm  when  at 
a  rieht  angle  to  the  body  be  allowed  to  rest  upon  the  table,  the  triceps  is  pushed 
up  and  displacing  the  parts  may  bring  into  view  the  inferior  profunda  and  the 
ulnar  nerve  instead  of  the  brachial  and  the  median  nerve. 
§  This  is,  to  my  mind,  a  much  more  comfortable  position  than  standing  on  the  ■ 

outer  side  and  looking  over. 

I  Authorities  differ  as  to  this  step.    I  strongly  advise  the  operator  to  avail 
himself  of  this  guide.    If  it  be  done  carefully,  and  the  wound  kept  sweet  afte| 
„     it  Can  do  no  harm.    The  fibres  of  the  muscle  are  a  distinct  help,  and  (M< 
Ttated  above)  ligature  of  this  artery  is  not  as  easy  a  one  as  it  would  appear. 
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with  a  retractor,  the  median  nerve  next  found  and  drawn  inwards 
or  outwards  with  a  strabismus  hook,  and  the  artery  defined  and 
sufficiently  cleaned,  when  the  ligature  is  passed  from  the  nerve. 
In  doing  this  the  basilic  vein  and  the  vente  comites,  which  increase 
in  size  as  they  ascend,  must  be  carefully  avoided. 

I  would  point  out  that  the  brachial  artery  is  by  no  means  so 
easy  a  vessel  to  tie  as  might  be  supposed  from  its  superficial  posi- 
tion. This  is  especially  the  case  when  the  artery  is  concealed  by 
the  median  nerve  at  the  point  where  it  is  sought,  and  when  its 
beat  is  feeble  and  the  vessel  itself  small  and  but  little  distended 
after  repeated  haemorrhage  lower  down.* 

AMPUTATION-  OF  ARM  (Figs.  42,  43,  and  44). 
Indications. — Amongst  these  are  : 

I.  Accidents,  e.g.,  compound  fractures,  machinery  accidents,  &c, 
which  do  not  admit  of  any  part  of  the  forearm  being  saved,  or  of 
amputation  of  the  elbow.  The  advisability  of  amputation  in  such 
cases  is  discussed,  once  for  all,  in  the  chapter  on  the  antiseptic 
treatment  of  compound  fractures.  2.  New  growths  involving  the 
forearm^  and  not  admitting  of  extirpation.  3.  Disease  of  the 
elbow-joint  not  admitting  of  excision,  or  in  which  this  operation 
has  failed  (pp.  64,  76).  4.  Gunshot  injuries  of  the  upper  part  of  the 
forearm,  elbow,  and  arm  not  admitting  of  conservative  treatment 
or  excision.  So  inestimable  is  the  value,  even  when  only  partial, 
of  the  hand,  and  so  good  are  the  results  of  conservative  treatment 
and  secondary  amputation,  that  the  tissues  must  be  almost  dis- 
organised for  the  surgeon  to  think  of  primary  amputation  here.f 

*  This  was  so  marked  in  the  last  of  the  three  cases  mentioned  at  p.  93  that 
on  my  exposing  the  vessel,  several  bystanders  felt  certain  that  it  was  not  the 
brachial,  but  one  of  its  branches. 

t  Dr.  Otis  {he.  supra  cit,  p.  916)  thus  sums  up  on  the  question  of  conservative 
surgery,  excision,  and  amputation  in  gunshot  injuries  of  the  elbow-joint  ■—"  The 
practical  conclusions  that  appear  to  be  deducible  from  the  foregoing  investiga- 
tions are— ( 1)  That  in  shot  wounds  in  young  healthy  subjects  attended  with  slight 
injury  of  the  articular  extremities  of  the  bones  of  the  elbow,  such  as  fractures  of 
the  olecranon,  of  the  outer  condyle,  or  of  the  trochlea,  without  much  splintering 
and  without  lesion  of  the  important  vessels  and  nerves,  it  is  justifiable  in  many 
instances  to  attempt  an  expectant  conservative  treatment,  keeping  the  injured 
extremity  in  entire  rest,  after  removing  any  detached  fragments  or  foreign  bodies 
f  tahSpe^"Pr°nerdVer?  flexedP°sition.  employing  ice  or  other  cold  applications: 
"    f, 1  .  mm at0^  actlon  becomes  intense,  the  wounds  should  be  freely  enlarged 

rainoH  1!  rS.byP°Slti0nand  drainage-tubes.  The  strength  should  be  sus- 
abated  anA  T/^Tu'  ^  When  the  inflammato^  stage  has  completely 
ThotZt        fT'  lf  heaHng  iS  Sl°W'  secondary  vision  or  amputation  may 

P  esen at LTTf  J°"  ^lGSS  aU  thG  faV°Urable  Conditions  me^°^d  -e 
En  l\  t  SGt'  *  W°Uld  bG  Safer  t0  resort  t0  Primar^  excision  or  to  ampu- 
nerve,'  -I?  ^  f.ra^hot  comminutions  with  lesions  of  the  principal  vessels  or 
nerves,  amputation  should  be  practised  immediately  after  the  reception  of  the 

G 
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Amongst  the  special  conditions  which  will  have  to  be  con- 
sidered are  the  size  and  character  of  the  projectile,  the  gravity  of !  L 
the  laceration  of  the  soft  parts,  the  amount  of  longitudinal 
splintering  of  the  bones,  the  extent  of  lesions  to  the  vessels  and 
nerves,  and  the  degree  to  which  conservative  measures  can  be 
adopted  in  the  absence  of  hospital  facilities  or  of  easy  transpor- 
tation.* 

If  the  surroundings  of  the  surgeon  and  patient  admit  of  it, 
attempts  will  nowadays  be  made  to  suture  the  nerve  ends,  espe-  | 
cially  when  only  one  or  two  of  the  chief  trunks  are  involved. 
Whether  the  old  doctrine,  that  shot-fracture  of  the  humerus  with 
wound  of  the  brachial  artery  imperatively  indicates  amputation,  is 
correct  must  remain  uncertain.  Dr.  Otis  (loc.  supra  cit,  p.  674) 
writes  on  this  point :  "  I  confess  that  the  evidence  in  the  reported 
cases  appears  to  me  insufficiently  circumstantial  and  precise  to  1  1 
decide  affirmatively  this  controverted  point." 

Methods. 

i.  Skin  flaps  with  circular  division  of  muscles — (a)  antero- 
posterior flaps,  (b)  lateral  flaps. 

ii.  Transfixion  flaps,  usually  antero-posterior, 

iii.  Skin  and  transfixion  flaps  combined. 

iv.  Circular.       v.  Single  flap.       vi.  Teale's  method. 

i.  Skin  Flaps  with  Circular  Division  of  Muscles.— 
This  should  be  made  use  of  in  bulky  muscular  arms.  _ 

(a)  Anteeo-posterioe  Flaps. — The  brachial  having  been  con- 
trolled^ the  limb  supported  at  a  right  angle  to  the  body,  the 
surgeon  stands  outside  the  right  and  inside  the  left  limb,  with 
the  forefinger  and  thumb  of  his  left  hand  marking  the  site  of 

intended  bone  section  (Fig.  43)-  He  tnen  enters  the  knife  on  ihe 
side  of  the  limb  farthest  from  him,  carries  it  first  down  3,  3^,  or 
4  inches,  according  as  he  is  going  to  make  one  flap  longer  than 

injury.  (3)  In  severe  shot  fracture,  without  extensive  lesion  of  the  soft  parts,  the 
joint  should  be  freely  exposed  by  a  longitudinal  posterior  incision,  and  the  full 
extent  of  the  fracture  ascertained.  Unless  there  is  extraordinary  Assuring,  the 
injured  joint-ends  should  then  be  sawn  off  as  close  to  the  limits  of  injury  as- 
possible,  save  that  the  bones  of  the  forearm  should  he  shortened  to  the  same  level. 
If  the  splintering  extends  very  far,  or  if  there  is  reason  to  believe  that  the; 
humeral  vessels  are  injured  though  not  wounded,  the  incision  should  be  so  modified 
as  to  convert  the  operation  into  an  amputation." 

*  On  this  point  Dr.  Otis  writes  (loc.  supra  cit,  p.  81 1 ) :  "The  surgeons,  doubtless, 
sometimes  yielded  to  what  John  Bell  called  '  an  argument  of  necessity  as  well  as- 
of  choice,  and  limbs,  that  in  happier  circumstances  might  have  been  preserved, 
had  often,  in  a  flying  army  or  a  dangerous  compaign,  to  be  cut  off,'  since  'it  is 
less  dreadful  to  be  dragged  along  with  a  neat  amputated  stump  than  with  a 
swollen  and  fractured  limb,  where  the  arteries  are  in  constant  danger  from  thei 
splintered  bones.'" 

t  With  an  Esmarch's  bandage  usually  ;  in  amputation  high  up,  either  tne 
axillary  must  be  controlled  by  elastic  tubing  applied  by  a  modification  of  the 
method  given  at  p.  121,  or  the  subclavian  must  be  controlled  by  a  reliable 
assistant,  or  the  vessels  secured  after  the  manner  given  at  pp.  120,  124. 
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the  other  or  not,*  next  across  the  limb,  with  square  edges,  and  up 
the  side  nearest  to  him  to  the  point  opposite  to  that  from  which 
the  incision  started.  Then  passing  the  knife  under  the  limb,  he 
marks  out  a  posterior  flap,  usually  somewhat  shorter  than  the 
anterior.  These  flaps,  consisting  of  skin  and  fasciaa,  are  now  dis- 
sected up,  the  muscles  cut  through  at  the  flap-base  with  a  circular 
sweep,  and  the  bone  sawn  through  as  high  as  possible.  Especial 
care  should  be  taken  here,  as  in  forearm  amputations,  to  divide 
the  nerve-trunks  square  and  high  up.f  In  tying  the  main 
arteries,  each  must  be  thoroughly  separated  from  its  accompany- 
ing nerve. 

(b)  Lateral  Flaps. — This  method  may  be  made  use  of,  one  flap 
being  cut  longer  than  the  other,  when  the  skin  is  more  damaged 
on  one  side. 

The  surgeon,  standing  as  before,  marks  the  site  of  bone-section 
by  placing  his  left  forefinger  and  thumb,  not  now  on  the  two 
borders  of  the  arm,  but  on  the  middle  of  the  anterior  and  posterior 
surfaces  of  the  limb.  Looking  over,  he  enters  his  knife  at  the 
latter  spot,  and  cuts  a  well-rounded  flap,  ending  on  the  middle 
of  the  anterior  aspect,  and  then,  from  this  point,  without  removing 
the  knife,  another  flap  is  marked  out  by  a  similar  incision  ending 
at  the  middle  of  the  back  of  the  arm.  The  flaps  are  then  dis- 
sected up,  and  the  operation  completed  as  before. 

ii.  Transfixion  Flaps,  usually  Antero-posterior  (Fig. 
42).— In  an  arm  of  moderate  size,  or  in  cases  where  rapidity  is 
required,  as  in  warfare  or  in  cases  of  double  amputation,  this 
method  may  be  made  use  of.  The  surgeon,  standing  as  before  t 
and  with  his  left  hand  marking  the  flap-base,  and  lifting  up  the 
soft  parts  m  front  of  the  humerus  so  as  to  get  in  front  of  the 
brachial  vessels,  and  thus  avoid  splitting  them,  sends  his  knife 
across  the  bone  and  in  front  of  the  above  vessels,  and  makes  it 
emerge  at  a  point  exactly  opposite  •  he  then  cuts  a  well-rounded 
Hap,  about  3  inches  long,  with  a  quick  sawing  movement,  takino- 
care,  after  he  feels  the  muscular  resistance  cease,  to  carry  his  knife 
on  a  little  so  as  to  cut  the  skin  longer  than  the  muscles,  the  knife 
being -finally  brought  out  quickly  and  perpendicularly  to  the  skin 

the\rX  rg  fl  Wyi  d'  With°ut  forcible  retraction,' 
Inin  \S  P"8^  behind.  the  bone  at  *e  base  of  the  wound 
already  made,  and  a  posterior  flap  cut  similar  to  the  anterior  but 
somewhat  shorter.    Both  flaps  are  then  retracted,  any  lemaining 

adlelenuo"  the  7S\t  ^  ^  WiU  be  °PP0site> and  P^aps 

stumn  o    hP  Li"  ™T undesirable-  ^ough  of  less  importance  m  a 

siump  of  the  upper  than  of  the  lower  extremity. 

mltl  ^  amPutationwhi<*  Passes  through  the  musculo-spiral  groove  great  care 

saw?\t5l^h  I  dtV0mPletely        DerVe  lyiDg  lD  ^  bLrth!  bone 
nZml  Jsiw  icL  ?  •g-°°Ve  TlQS  mUCh-    WheU  *  is  considerable,  the 
Innt  t  ?J        7       pe  dmsion  and  bo  frayed  by  the  saw,  giving  rise  if 
looked,  to  a  most  painful,  bulbous  end.  g      g  ' 

t  In  Fig.  42  the  surgeon  is  supposed  to  be  standing  outside  the  left  arm. 


over 
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muscular  fibres  divided  with  circular  sweeps  of  the  knife,  and  the 
bone  exposed  a  little  above  the  junction  of  the  flaps.  The  saw  is 
then  applied  after  careful  division  of  the  periosteum.  The  brachial 
artery  will  either  be  found  in  the  posterior  flap,  or  if,  as  both  flaps 
are  made,  the  soft  parts  are  drawn  a  little  from  the  humerus,  the 


Fig.  42. 


(Fergusson.) 


main  artery  and  nerves  will  be  left,  and  must  be  cut  square  with 
the  circular  sweeps  of  the  knife. 

Hit  be  preferred,  lateral  flaps  can  be  made  by  transfixion 
(Fig  42),  one  of  course  being  cut  longer  than  the  other  if  this- 
is  rendered  desirable  by  the  condition  of  the  soft  parts 

S  Combined  Skin  and  Transfix  on  Flaps  (Fig.  43).— 
This"!  a  very  speedy  and  efficient  method,  may  be  made  use  of. 


here     An  anterior  flap  of  skin  and  fascia,  about  3  inches  long 
having  been  marked  out  (p.  98)  and  dissected  up,  the  bulk  of 
thHoft  parts  behind  the  bone  are  drawn  a  little  away  to* 
the  knife  passed  behind  the  humerus,  and  a  posterior  flap,  some- 
what shorter,  cut  by  transfixion. 
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iv.  Circular  (Fig.  44). — Owing  to  the  moderate  size  of  the 
limb,  and  its  circular  shape,  this  is  the  place,  above  all  others, 
where  this  method  can  be  made  use  of,  especially  in  limbs  which 
are  not  very  bulky.  Whether  he  make  use  of  it  in  after-life  or 
not,  the  student  should  always  practise  circular  amputation  here 
on  the  dead  subject. 

Standing  as  before,  or  on  the  outer  side  of  either  limb,  the 
surgeon,  with  his  left  hand,  draws  the  skin  up  strongly,  and 
passes  his  knife  under  the  arm,  then  above,  and  so  around  it,  till, 
by  dropping  the  point  vertically,  the  back  of  the  knife  looks  to- 
wards him,  and  the  heel  rests  on  the  part  of  the  arm  nearest  to 


Fig.  44. 


him.    A  circular  sweep  is  then  made  round  the  limb,  the  com- 
pletion of  this  being  aided  by  the  assistant  in  charge  of  the  limb, 
who  should  rotate  it  so  as  to  make  the  tissues  meet  the  knife.  A 
cuff-like  flap  of  skin  and  fasciee*  is  then  raised,  for  2\  or  3  inches, 
with  light  _  touches  of  the  knife,  these  being  especially  needed 
along  the  lines  of  the  intermuscular  septa.    In  a  very  muscular 
arm  it  may  be  difficult  to  raise  the  skin  as  directed,  and  it  will  be 
sufficient  here  for  an  assistant  to  retract  it  evenly  all  round  as  it  is 
freed  by  the  knife.    When  the  skin  has  been  sufficiently  folded 
back  or  retracted,  the  muscles  are  cut  through  close  to  the  re- 
flected skin.t    The  cut  muscles  are  next  retracted  by  the  operator's 
left  hand,  and  the  remaining  soft  parts,  with  the  main  vessels  and 
nerves,  are  severed  clean  and  square.}    The  bone  is  then  freed  for 
I  inch,  and  the  periosteum,  having  been  divided,  is  sawn  through 
as  high  as  possible. 

y.  Single  flap.  This,  preferably  an  anterior,  is  cut  by  trans- 
ition, and  so  arranged,  if  possible,  as  not  to  include  the  lame 
nerves  (Malgaigne). 

parts  Teale'S  metllocl-    Tnis  is>  however,  expensive  of  important 
'eight  of  Section  of  the  Bone.~li  possible,  the  head  of  the 
*  See  foot-note,  p.  61. 

t  By  some  it  is  advised  to  cut  the  biceps  rather  longer  than  the  rest,  owing  to 

^retracting  more,  as  it  is  not  attached  to  the  humerus. 

+  See  the  remarks  (foot-note,  p.  99)  on  the  importance  of  securing  thorough 

7  dmsion  of  the  musculo-spiral  nerve  when  the  amputation  passes 

wirough  the  groove. 
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humerus  should  always  be  left  in  situ.  This  not  only  leaves  a  far 
more  shapely  stump,  but,  as  pointed  out  by  Farabeuf  quoting  ■ 
from  Percy,  it  furnishes  a  useful  point  of  attachment  for  an  arti- 
ficial limb,  and  one  well  fitted  to  bear  pressure  in  certain  occupa- 
tions. Farabeuf  (loc.  supra  cit.,  p.  350)  alludes  to  the  necessity  of 
preserving,  in  amputations  high  up,  some  part  of  the  insertion 
of  the  pectoralis  major  in  order  to  counteract  the  tendency  of 
abduction  of  the  stump. 

EXCISION  IN  CONTINUITY  OF  THE  SHAFT  OF 
THE  HUMERUS. 

This  operation  has  been  especially  discussed  in  reference  to 
gunshot  wounds.  By  the  term  "  excision  in  continuity,"  deliberate 
removal  of  portions  of  the  shaft  of  the  humerus— e.g.,  2-6  inches— 
the  periosteum  being  preserved  as  far  as  possible,  is  meant; 
such  operations  as  incision  and  removal  of  splinters,  operations  for 
necrosis  and  for  pseudo-arthrosis,  should  be  excluded. 

Dr.  Otis  *  thus  writes  of  this  operation : 

"  I  cannot  discern  that  the  experience  of  the  war  lends  any  support  to  the 
doctrine  of  the  justifiability  of  operations  of  this  nature  except  in  very  excep- 
tional cases.  The  numerical  returns,  and  the  necessarily  abbreviated  summaries, 
may  appear,  at  first  glance,  to  represent  the  results  in  a  favourable  hght,  but  a 

more  precise  analysis  reveals  most  lamentable  conclusions  The  mortality 

rate  is  nearly  double  that  observed  in  the  cases  treated  by  expectant  measures, 
and  more  than  12  per  cent,  higher  than  the  fatality  in  a  larger  series  of  primary 
amputations  in  the  upper  third  of  the  arm.  Moreover,  in  the  477  cases  of  re- 
covery there  were  no  less  than  99  instances  in  which '  no  bony  union  was  reported 
and  65  others  recorded  as  examples  of  'false  joint.'  There  were  also  amongst 
the  cases  reported  as  'successful  •  37  instances  of  consecutive  amputation  of  the 
Recourse  was  had  to  ulterior  exarticulation  or  amputation  m  64  patients. 


arm. 


«  Such  evidence  warrants  the  assertion  that  early  excision  in  the  continuity  of 
the  humerus  after  injury  can  seldom  be  justifiable,  a  cone usion  *  whrch 
European  surgeons  had  already  arrived  from  the  experience  of  the  Scbtoemg 
Holstein  and  Danish  Wars,  and  which  had  been  confirmed  by  more  recen ^ob- 
servations. The  coaptation  of  the  resected  ends  of  the  bones  by  silver  wires 
wTsometimes  practised,  with  few  illustrations  of  favourable  results  Examin. 
Zl  of  the  details  of  many  of  the  formal  primary  excisions  m  the  shaft 
strLgthens  the  impression  that  they  were  for  the  most  part  unnecessary  and 
injurious."  !  

*  Med  and  Surg.  Hist,  of  the  War  of  the  Rebellion,  pt.  ii.  p.  695  *  seq.  In 
Circular  No  3  p.  223,  seven  "successful"  cases  are  briefly  reported  In  one  of 
S f  two  months  alter  the  removal  of  3  inches  of  the  shaft  (the  operation 
ShS  reformed  for  caries  a  year  after  a  gunshot  injury),  bony  union  had  taken 
T  Jt  the  functions  of  the  hand  and  arm  were  well  performed.  The  patient  could 
Eft  8  OX  10  C  the  arm  was  still  becoming  stronger.  The  bone  removed 
if Jd  to  "avo  been  completely  denuded  of  its  periosteum  in  its  entire  circum- 
ference, this  membrane  being  probably  thickened. 
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Causes  of  Failure  after  Excision  of  the  Humerus  in  Con- 
tinuity.— Amongst  these  are  : 

I.  Osteo-myelitis  and  pyaemia.  2.  Secondary  haamorrliage. 
3.  Secondary  necrosis.  4.  Non-union,  leading  to  a  limb  which 
dangles  *  or  is  flail-like,  and  is  more  or  less  useless  in  spite  of  a 
support. 

While  excision  in  continuity  of  the  humerus  is  to  be  condemned 
as  a  primary  operation,  and  while  the  same  operation  performed 
secondarily  for  necrosis  may  lead  to  a  limb  which  is  of  little  use 
without  an  ai-tificial  support,  the  following  case  of  Dr.  Macewen's 
(Annals  of  Surgery,  vol.  vi.  No.  4,  p.  301)  shows  what  ingenuity 
and  perseverance  may  effect  in  such  cases,  and  proves  that  de- 
tached portions  of  bone  deprived  of  their  periosteum  are  capable 
of  living  and  growing  after  transplantation  : 

A  boy,  aged  two,  had  complete  t  necrosis  of  the  shaft  of  his  right  humerus 
after  suppurative  periostitis.    The  necrosed  bone  was  removed  about  nine  weeks 
after  the  onset  of  the  periostitis,  leaving  the  layer  of  granulations  covering  the 
periosteum  intact,  and  forming  a  tube,  which  was  kept  patent  by  dressings  suit- 
ably inserted  until  the  whole  space  had  granulated  up.    No  bone  grew  from  the 
periosteum,  except  a  small  part  next  the  proximal  epiphysis,  where,  at  the 
outset,  the  periosteum  was  found  covered  by  plaques  of 'adherent  osseous  tissue. 
From  the  whole  of  the  remainder  there  was  no  osseous  deposition,  the  result 
being  a  flail-like  arm.    Fifteen  months  subsequently  he  returned  to  the  Glasgow 
Eoyal  Infirmary,  his  parents  desiring  that  the  arm  should  be  removed,  it  being 
worse  than  useless,  inasmuch  as  he  required  the  other  hand  and  arm  to  look 
after  the  flail-like  one,  which  was  constantly  dangling  in  the  way.    The  condition 
of  the  arm  was  as  follows  : — The  bone  had  not  increased  in  length  since  he  left 
the  hospital.    When  the  limb  was  allowed  to  hang  by  the  side,  the  measurement, 
from  the  tip  of  the  acromion  process  to  the  distal  extremity  of  the  humeral  shaft, 
was  nearly  two  inches.    The  proximal  fragment  was  conical,  and  tapering  from 
the  rounded  head  to  a  narrow  spike-like  extremity.    From  this  to  the  condyles 
there  was  a  complete  absence  of  bone,  there  being  nothing  but  soft  tissues  in  the 
gap.    The  muscular  power  was  good,  but  when  he  attempted  to  raise  his  arm  a 
contraction  of  the  muscles  took  place,  the  condyles  being  drawn  towards  the 
proximal  extremity,  while  some  fibres  of  the  deltoid  raised  the  spike-like  process 
of  the  upper  portion,  causing  it  to  project,  as  if  about  to  penetrate  the  skin. 
Here  the  action  ceased,  the  soft  parts  in  the  gap  appearing  like  a  rope  during 
the  muscular  contraction.    He  could  not  raise  his  forearm  to  his  breast,  the 
lever  and  fulcrum  needed  being  wanting.    It  was  determined  to  supply  these  by 
transplantation  from  other  human  bones.    In  the  wards  there  were  numerous 
cases  of  marked  anterior  tibial  curves,  from  which  wedges  of  bone  had  to  be 
removed,  and  these  were  used  as  transplants.    An  incision  was  made  into  the 
upper  third  of  the  humerus,  exposing  the  head  of  the  bone.    Its  extremity,  for 
roily  I  inch,  was  found  to  be  cartilaginous.    The  cartilaginous  spike-like  process 

*  There  is  a  good  illustration  of  this  result  in  Fig.  506,  he.  supra  cit.,  p.  682. 
further  details  are  needed  of  the  amount  of  use  made  of,  and  the  ultimate 
advantage  accruing  from,  the  ingenious  apparatus  of  Dr.  Hudson,  which  was 
supplied  to  many  of  these  cases. 

t  Dr.  Macewen  points  out  that  it  is  probable  that  in  the  outset  of  this  case 
ne  nutrient  artery  of  the  humerus  was  occluded  of  separated  in  the  intensity  of 

e !  suppurating  process.    The  periosteum  which  remained,  not  only  did  not  pro- 

ce  bone,  but  fifteen  months  later  appeared  to  have  been  completely  absorbed. 
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was  removed,  leaving  there  a  portion  of  bone,  which  measured  i  J  inch  from  the 
tip  of  the  acromion.    From  this  point  a  sulcus,  about  2  inches  long,  was  made,  , 
downwards,  between  the  muscles.    The  former  presence  of  bone  was  nowhere 
indicated,  and  there  was  no  vestige  of  periosteum,  and  the  sole  guide  as  to  the 
correct  position  into  which  the  transplant  was  placed  was  an  anatomical  one.* 
Two  wedges  of  bone  were  then  removed  from  the  tibia  of  a  patient,  aged  six, 
affected  with  anterior  curves.    The  base  of  these  osseous  wedges  consisted  of 
the  anterior  portion  of  the  tibia,  along  with  its  periosteum.    After  removal  they 
were  cut  into  minute  fragments  with  the  chisel,  quite  irrespective  of  the  perios- 
teum.   The  bulk  of  the  fragments  had  no  periosteum  adhering  to  them,  they 
having  been  taken  from  the  interior  of  the  bone.    They  were  then  deposited 
in  the  muscular  sulcus  in  the  boy's  arm,  and  the  tissues  drawn  over  them 
and  carefully  adjusted.    The  wound  healed  without  pus  production. t  Two 
months  after,  a  portion  of  bone,  1  inch  in  length,  and  f  inch  in  thickness,  was 
found  firmly  attached  to  the  upper  fragment  of  the  humerus.    In  moving  the 
finger  from  the  head  of  the  bone  towards  the  graft,  the  latter  could  be  easily 
distinguished  by  the  sudden  increase  in  the  breadth.    Now,  instead  of  the 
former  sharp  spike,  the  upper  fragment  ended  obtusely.    Two  other  wedges  of 
bone,  of  larger  size  than  the  first,  were  similarly  dealt  with,  and  inserted  two 
months  after  the  first.    These  filled  up  the  gap  in  the  arm  to  the  extent  of 
4|  inches,  the  arm  then  measuring  6  inches  in  length.    Soon  the  utility  of  the 
arm  was  greatly  restored. 

Seven  years  afterwards' the  patient  was  seen  and  examined.  The  shaft  of  the 
humerus  was  found  to  have  increased  in  length  by  if  inch,  being  now  ?|  inches, 
it  had  increased  in  circumference  to  a  marked  extent,  and  had  assumed  a  some- 
what irregular  shape.  The  patient  could  use  his  arm  for  a  great  many  purposes 
—taking  his  food,  adjusting  his  clothes,  and  in  many  games. 

In  some  remarks  on  this  case,  Dr.  Macewen  advances  the  following  arguments 
against  the  supposition  that  the  new  bone  grew  from  old  periosteum  :— (1)  If  any 
of  this  had  existed  and  possessed  osteogenic  power,  it  had  ample  time  to  reveal 
itself  by  osseous  growth  during  the  fifteen  months  which  had  elapsed  between 
the  removal  of  the  dead  bone  and  the  transplantation  of  the  new.    (2)  In  opening 
the  sulcus  between  the  muscles  for  the  reception  of  the  transplants  no  periosteum  1 
or  anything  like  fibrous  membrane  was  seen.    (3)  The  growth  of  the  bone  was  at 
first  only  commensurate  with  the  insertion  of  the  transplants,  there  being  no 
indication  of  any  osseous  growth  in  the  vicinity  of  these  which  might  have, 
arisen  from  the  supposed  stimulation  of  the  periosteum.    (4)  The  solid  humerus  - 
still  retains  the  irregularities  of  shape  which  the  transplants  were  permitted  to 
assume  in  the  tissues. 

OPERATIONS  ON  MUSCULO-SPIRAL  NERVE. 
Relief  from  Compression.— This  is  a  lesion  to  which  this 
nerve  is,  owing  to  its  close  connection  with  the  shaft  of  the 
humerus,  occasionally  liable  after  fracture  of  that  bone— viz., 
compression  by  callus.}    M.  Oilier  §  many  years  ago  recorded  ai 
case  of  this  kind  successfully  treated  by  surgery.   _ 

*  I.e    the  only  guide  was  by  recognising  the  relative  positions  which  the 

*Z£Z2ZtZ5£SZ£*lm        Pe*aps,  be  h  pan  — d 
for  bv  the  great  thickness  of  the  periosteum  of  the  humerus. 
§  iTsoc  Bien.  Jletr.,  .865,  ,866,  p.  294 ;        2&M..  i«&  P-  5* 
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A  man,  aged  twenty-two,  had  suffered  a  compound  fracture  of  the  right 
humerus,  through  the  musculo-spiral  groove.  Four  months  later,  the  fracture 
having  firmly  united,  the  extensors  of  the  wrist  and  fingers  were  completely 
paralysed,  and  sensibility  along  the  course  of  the  radial  was  much  diminished. 
The  integrity  of  the  functions  of  the  triceps  seemed  to  show  that  the  lesion  must 
be  seated  below  the  commencement  at  the  musculo-spiral  groove,  where  the 
branches  to  that  muscle  are  given  off.  M.  Oilier  concluded  that  the  nerve  was 
compressed  either  by  one  of  the  fragments  or  by  exuberant  callus.  Prolonged 
treatment  directed  towards  the  removal  of  the  callus  having  failed,  the  patient 
was  submitted  to  operation.  An  incision  having  been  made  in  the  presumed 
direction  of  the  nerve,  so  as  to  expose  it  in  the  external  intermuscular  septum,  it 
was  found  by  tracing  a  branch  upwards.  A  gutter  was  next  cut  with  chisel  and 
mallet  for  1^  inch  through  the  callus,  this  step  exposing  the  nerve,  swollen  and 
hypertrophied  in  its  lower  part,  and  above,  strangled  (as  if  by  a  ligature)  by  a 
point  of  bone  apparently  belonging  to  the  lower  fragment.  This  point  being  cut 
off,  and  a  probe  passed  behind  the  nerve  to  secure  its  complete  isolation,  the 
nerve  was  then  followed  for  i  inch  above  and  below  the  bony  canal,  so  as  to 
ensure  its  liberation,  and,  in  order  to  obviate  any  reproduction  of  bone,  the 
periosteum  was  removed  all  round.  The  nerve  was  not  disturbed  from  its  gutter 
for  fear  of  contusing  or  stretching  it.  The  wound  healed  rapidly.  From  the 
sixth  day  the  patient  experienced  some  pricking  sensations  on  the  back  and 
outer  part  of  the  forearm,  and  sensibility  began  to  increase  in  the  thumb  and 
forefinger.  On  the  twentieth  day  he  could  raise  his  hand  a  little  by  voluntary 
efforts,  and  when  he  left  the  hospital,  six  months  and  a  half  after  the  operation, 
he  insisted  on  going  back  to  his  work  in  the  fields. 

Similar  cases  have  been  recorded  by  M.  Trelat,  by  M.  Tillaux 
(Traits  $  Anatomic  Topographique,  p.  511),  and  by  Mr.  Puzey,*  of 
Liverpool  (Brit.  Med.  Journ.,  vol.  ii.  1889,  P-  309),  in  each  case 
with  a  successful  result.  The  nerve  was  found  either  between  the 
two  heads  of  the  triceps,  or,  by  following  it  up  from  its  site  between 
the  brachialis  anticus  and  supinator  longus.  In  Mr.  Puzey's  case, 
it  had  been  noted,  three  months  after  the  fracture,  that  there  was 
rather  an  excess  of  callus  present. 

Suture.— Mr.  Lucas  (Guy's  Hosp.  Bepts.,  xlvi.  p.  1)  records  two 
cases  of  division  of  this  nerve  by  stabs.  In  one  case,  a  lad  aged 
sixteen,  the  axillary  vein  and  superior  profunda  were  wounded  as 
well,  the  musculo-spiral  nerve  was  divided,  and  its  lower  part  torn 
and  notched.  The  damaged  part  was  cut  away,  and  the  ends  united 
by  two  catgut  sutures.  Complete  recovery  followed,  about  three 
months  after  the  injury.  The  other  case  came  under  care  about 
two  months  after  the  injury,  the  scar  being  5  inches  from  the 
acromion  opposite  the  insertion  of  the  deltoid,  rather  behind  the 
Une  of  the  humerus  on  the  outer  side.  On  laying  bare  the  nerve 
t  was  found  that  there  was  a  high  division  into  radial  and  pos- 
terior interosseous,  the  latter  being  completely  severed  just  after 


which  hP  g  J  n°  re  ateSf Me(L  J°UrU-'  V0L  l885>  P-  979)  a  case  in 
the  ni,      succesf °peratcd'  six  months  ^er  the  injury,  in  order  to  set  free 

ture  1 Z  Te  Whf1Ci  had  beeD  draWD  int0  the  callus  siting  a  compound  frac- 
we  of  the  bones  of  the  forearm. 
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its  origin.    The  musculo-spiral  just  before  its  division,  and  the  -  I 
radial  at  its  commencement,  were  involved  in  dense  scar  tissue. ' 
They  "  were  relieved "  from  this,  and  the  ends  of  the  posterior  •  it 
interosseous  being  resected,  were  united  by  fine  catgut.    The  arm 
gradually  imp  roved  with  three  months'  galvanism,  and  a  complete  •  I 
cure  followed. 


CHAPTER  VI, 


OPERATIONS  ON  THE  AXILLA  AND  SHOULDER. 


LIGATURE  OF  AXILLARY  ARTERY  (Figs.  45,  46,  47, 

and  48). 

Indications. 

I.  Wound  of  the  artery.*  2.  Aneurism  of  the  brachial  high 
up.f  More  rarely  still — 3.  As  a  distal  operation  for  aneurism 
of  the  subclavian.  4.  Very  occasionally,  as  the  old  operation 
after  rupture  of  the  axillary  artery  in  shoulder  dislocations  (p.  1 13). 
5.  Very  occasionally,  as  the  old  operation  for  axillary  aneurism 
(p.  113).  6.  For  haemorrhage  from  malignant  disease  in  the  axilla. 


4  5         7        8  6 

Parts  concerned  in  ligature  of  the  first  part  of  the  (left)  axillary  artery.  1  and 
2.  Cut  edges  of  the  clavicular  attachment  of  the  pectoralis  major.  3.  Subclavius. 
4-  Axillary  vein.  5.  Sheath  of  subclavius,  which,  depressed,  has  partly  concealed 
0  (the  cephalic  vein),  seen  to  the  right.  7.  Axillary  artery.  8.  Nerve  to  pectoralis 
major.   9.  Cords  of  brachial  plexus.  (Farabeuf.) 

These  cases  are  extremely  rare,  but  a  good  instance,  and  one 
showing  the  difficulty  of  meeting  them,  was  published  by  Sir  W 
bavory  {Med.  Ghir.  Trans.,  vol.  lxix.  p.  157) 


In  some  wounds  of  the  artery,  the  surrounding  parts— c.^.,  veins  and  nerves- 
may  be  so  injured,  that  the  vitality  of  the  limb  is  impaired  beyond  what  ligature 
no  nerve-suture  can  do,  and  the  advisability  of  amputating  at  the  shoulder- 
joint  must  be  considered. 

anlril'  n°l\[Amer-  Journ-  Med-  April  18S2)  mentions  a  case  (p.  385)  of 
hZ  Z  °a  ng1ht  braChial  at  its  UpPer  third  5  HSatlire  °f  the  axillary  in  its 
third         ''  SeC°ndary  hemorrhage  ;  ligature  of  the  axillary  artery  in  its  upper 
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Operations— Ligature  of  the  first  and  the  third  parts  of  the 
artery  will  be  first  described,  and  then  the  old  operation. 

i.  Ligature  of  the  First  Part  (Figs.  45,  46,  and  47).— This 
operation  is  very  rarely  performed  on  the  living  subject.  _  Owing 
to  the  depth  of  the  vessel  here,  its  most  important  and  intimate 
surroundings,  and  the  risk  of  secondary  haemorrhage  _  from  the 
vessels  which  lie  so  close  to  the  knot,  ligature  of  the  third  part  of : 


Fig.  46. 


Relations  of  subclavian  and  axillary  arteries.  The  Sterno-mastoid,  Trapez  us. 
Omo-hyoid  are  seen  above.  The  blunt  hook  draws  outwards  the  external  jugular, 
which  is  falling  into  the  subclavian  vein.  The  artery  is  seen  emerging  from 
beneath  the  scaLus  anticus,  below  the  nerves.  Two  ferial  branchy  pass  «£ 
wards,  the  one  close  to  the  clavicle,  the  supra-scapular  ;  the  other  higher  up  the 
posterior  scapular,  or  transverse  cervical.  The  Deltoid,  a  blunt  hook  depress  ng 
fhe  c  av  cula?  part  of  the  pectoralis  major,  the  coracoid  process,  to  which  the 
lesser  pectoral  is  attached,  and  the  lower  part  of  the  costo-coraco.d  membrane 
are  seen  below.  A  blunt  hook  also  depresses  the  cephalic  von  and  exposes  the 
artery,  which  here  gives  off  its  acromio-thoracic  branch.  (Farabeuf.) 

the  subclavian  is  preferred  if  ligature  be  required  for  ttfflag 
aneurism.  On  the  dead  subject  the  student  should  always  take 
the  opportunity  of  tying  the  first  part  of  the  apiary ^  as  it  is  an 
excellent  test  of  anatomical  knowledge  and  practical  skill. 

Like -From  the  centre  of  the  clavicle  (with  the  arm  drawn, 
from  the  side)  to  the  inner  margin  of  the  coracobrachial^ 

Guide.— The  above  line,  and  the  inner  margin  of  the  coraco- 
brachialis. 


LIGATURE  OF  THE  AXILLARY  ARTERY.  109 

Relations  :—  In  Front. 

Skin  ;  fasciaa  ;  fibres  of  platysma.    Supra-clavicular  nerve. 
Pectoralis  major  (with  muscular  branches). 
Costo-coracoid  membrane. 
Cephalic  vein.    Acromio-thoracic  vessels. 

Outside.  Inside. 
Outer  and  inner  cords       Axillary  artery,  Axillary  vein, 

of  brachial  plexus.  first  part. 

Behind. 

First  digitation  of  serratus  magnus. 
First  intercostal  space  and  muscle. 
Posterior  thoracic  nerve. 
Collateral  Circulation  (Fig.  41)  : 

(a)  If  the  artery  be  tied  in  its  first  part,  and  the  ligature  be 
placed  above  the  acromio-thoracic,  the  vessels  concerned  will  be 
the  same  as  those  which  carry  on  the  blood-supply  after  ligature 
of  the  third  part  of  the  subclavian  (q.v.). 

(b)  If  the  artery  be  tied  in  its  third  part  and  the  ligature  be 
placed  below  the  circumflex  arteries,  the  anastomosing  vessels  will 
be  the  same  as  after  ligature  of  the  brachial  above  the  superior 
profunda  (p.  95). 

(c)  If  the  artery  be  tied  in  its  third  part,  and  the  ligature  be 
placed  between  the  sub-scapular  and  circumflex  arteries,  the  chief 
vessels  concerned  are : 

Above.  Below. 
The  supra-scapular    ~|  ., ,      mi         ,    . .  _ 

The  acromio-thoracic  )  Wlth     The  ^tenov  circumflex. 

(d)  If  in  trying  the  third  part  of  the  artery  the  ligature  be 
placed  above  the  sub-scapular,  the  anastomoses  are  more  numerous 
— viz.,  in  addition  to  those  just  given : 

Above.  Below. 
The  supra-scapular      1  mi  . 

The  posterior  scapular  /         Wlth     The  sub-scapular. 

Operation. — The  vessel  may  be  secured  in  the  following  ways. 
The  first  two  are  recommended. 

A.  By  a  curved  incision  below  the  clavicle.  This  gives  the 
necessary  room,  but  has  the  disadvantage  of  dividing  the  pectoralis 
major  and  its  large  muscular  branches. 

B.  By  an  incision  in  the  interval  between  the  pectoralis  major 
and  deltoid  (Fig.  47).  This  method  scarcely  gives  sufficient 
room,  especially  if  the  parts  are  displaced  by  effused  blood,  &c, 
and  it  is  well  to  supplement  the  incision  in  the  interval  by  one 
partly  detaching  the  pectoralis  from  the  clavicle  (p.  in).  While 
this  plan  involves  less  haemorrhage  from  the  pectoralis  major,  care 
must  be  taken  to  avoid  the  cephalic  vein  and  acromio-thoracic 
branches  which  lie  in  this  interval.  This  end  is  best  secured, 
whichever  method  is  adopted,  by  going  down  on  the  artery  as 
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close  to  the  clavicle  as  possible,  the  sheath  of  the  subclavius 
being  opened,  and  some  of  its  fibres  detached,  if  needful. 

C.  By  an  incision  in  the  line  of  the  artery — viz.,  one  3^-4 
inches  long,  starting  from  just  outside  the  centre  of  the  clavicle,  \ 
and  passing  downwards  and  outwards.    This  has  the  disadvantage  1 
of  cutting  the  muscular  branches  to  the  pectoralis  major,  andlj 
gives  less  space  than  the  first  two. 

A.  The  limb  being  at  first  abducted,  the  surgeon,  standing  1 
between  it  and  the  body,  which  is  brought  to  the  edge  of  the 
table,  makes  a  curved  incision,  with  its  convexity  downwards  and.  j 
about  i  inch  from  the  clavicle,  reaching  from  just  outside  the 


Fig.  47. 


Part  of  the  clavicular  origin  of  the  pectoralis  major  has  been  turned  inwards 
with  the  flap  of  skin.  The  costo-coracoid  membrane  is  seen  cut  above  and  below 
The  artery  in  the  latter  case  being  turned  down  over  the  pectorahs  minor. 
^SSSic  vein  runs  up  along  the  inner  edge  of  the  de  to.d  ;  a  second  vem 
Jon  tne  cords  of  the  brachial  plexus  above  the  artery,  while  others  cross  the 
upper  part  of  the  wound. 

sternoclavicular  joint  to  the  coracoid  process,  the  knife  being  used  I 
Sly  at  the  outer  end  of  the  incision,  so  as  to  avoid  wonn^R: 
the  cephalic  vein  and  branches  of  the  acromio-thoracic  vessels 
The  clavicular  origin  of  the  pectoralis  major  is  then  divided  m  the 
S  1;  JitPnt  of  the  wound,  and  any  muscular  branches  which 
St  Tt  tied  or  twisted  at  once.     The  cellular  tissue  beneath 
STSi^WxS  *£*  explored  with  the  tip  of  the  finger  and 
i r  Snv  the  unper  border  of  the  pectoralis  minor  is  defined  and 
tttiS  S  downwards.     The  costo-coracoid  membrane 
this  muscle  < ara  through  close  to  the  coracoid 

mUSt  "'which  S  a  good  guide,  by  meanSS  of  a  fine-pointed  steel 
process  ^^fv°6^d  acromio-thoracic  vessels  being  most 
t£S*X  SSSS    The  wound  all  this  time  must  be  kept  dry, 
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and,  if  needful,  a  large  laryngeal  mirror  or  an  electric  lamp  may 
be  usefully  employed  in  throwing  light  into  the  bottom  of  the 
deep  wound.  The  pulsation  of  the  artery  being  felt  for  in  the 
living,  and  its  flattened  cord-like  feel  made  out  in  the  dead  subject, 
the  sheath  is  exposed,*  and  the  vessel  itself  carefully  cleaned  and 
separated  from  the  vein,  which  lies  below  and  in  front,  and  from 
the  brachial  cords,  which  are  above  the  artery.  The  needle  should 
be  passed  from  below  so  as  to  avoid  the  vein.f 

B.  By  an  incision  made  between  the  pectoralis  major  and  deltoid 
(Fig.  47> 

The  limb  and  the  surgeon  being  in  the  same  position  as  in  the 
operation  just  given,  an  incision  is  made  obliquely  downwards  and 


Ligature  of  third  part  of  (left)  axillary  artery,    i.  Axilla  at  the  junction  of  its 
middle  and  anterior  thirds,  a.  Coraco-brachialis,  and  above  it  biceps,  o  Median 
nerve.    4.  Axillary  artery.    5.  Axillary  vein.    6.  Internal  cutaneous  nerve 
7-  Ulnar  nerve  hooked  downwards. 

outwards  between  the  above  muscles  commencing  at  the  clavicle 
opposite  to  the  coracoid  process.  Care  being  taken  to  avoid  the 
cephalic  vein  and  branches  of  the  acromio-thoracic  vessels,  the 
miscles  are  separated,  and,  to  gain  more  room,i  a  transverse 

Se  ll7tTT™S  ™r?S  th6  ^wer  border  of  th 

clavicle,  and  detaching  as  much  as  is  required  of  the  clavicular 

*  The  parts  may  now  be  advantageously  relaxed  by  adducting  the  arm. 
t  Ihe  patent  must  be  prepared  for  probably  weakened  or  limited  use  of  his 
limb  for ^some  hme  at  least,  after  the  main  arterial  trunk  has  been  liga u  ed 
t  Thi   step  ls  advocated  by  Mr.  Rivington  (A*  Med.  Journal,  ?S8S,  vol.  i 
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and  downwards  without  any  interference  with  the  nerve-supply  of 
the  muscle,  aud,  owing  to  its  high  division,  less  haemorrhage  is 
met  with  by  this  method.  The  deltoid  being  strongly  drawn 
outwards  with  a  retractor,  the  upper  border  of  the  pectoralis 
minor  is  denned,  and  the  operation  completed  as  in  the  account 
already  given,  the  parts  being  relaxed  at  this  stage  by  adduction 
of  the  arm. 

ii.  Ligature  of  the  Third  Part  of  the  Axillary 
Artery  (Fig.  48). 

Line. — From  the  centre  of  the  clavicle  with  the  arm  drawn 
from  the  side  to  the  inner  margin  of  the  coraco-brachialis. 

Guide. — The  above  line.  A  line  drawn  from  the  junction  of  the 
middle  and  anterior  thirds  of  the  axilla,  along  the  inner  border  of 
the  coraco-brachialis. 

In  Front. 
Skin;  fasciae. 
Pectoralis  major. 


Relations  : — 


Outside. 
Musculocutaneous,  me- 
dian. Inner  border  of 
coraco-brachialis . 


Axillary  artery, 
third  part. 


Inside. 
Internal    cutaneous ; 
ulnar.  Axillary  vein 
or  venae  comites. 


Sub-scapularis. 


Behind. 

Latissimus  dorsi.  Teres  major. 
Circumflex.  Musculo-spiral. 
Operation  (Fig.  48).  —  This  resembles  somewhat  that  for 1 
ligature  of  the  brachial  in  the  middle  of  the  arm.  As  with  the 
brachial,  so  with  the  axillary  here  ;  though  the  vessel  is  compara- 
tively superficial,  it  is  not  an  easy  one  to  hit  off  at  once,  owing  to 
the  numerous  surrounding  nerves,  which  may  resemble  the  artery 
closely,  especially  if  blood-stained. 

The  axilla  being  shaved,  the  arm  being  extended  from  the  side 
and  rotated  slightly  outwards  (not  too  forcibly,  as  this  will  alter 
the  relations),  the  surgeon,  sitting  between  the  limb  and  the 
trunk,  makes  an  incision,  2\  or  3  inches  long,  at  the  junction  of 
the  anterior  and  middle  thirds  of  the  space  along  the  inner  border 
of  the  coraco-brachialis  (Fig.  48).  The  incision  may  be  begun  1 
above  or  below,  as  is  most  convenient.  Skin  and  fasciae  being . 
divided,  and  the  point  of  a  director  used  more  deeply,  the  coraco- 
brachialis  is  identified,  and  the  axillary  vein  and  the  median  nerve 
are  distinguished  from  the  artery,  the  former  drawn  inwards  and 
the  latter,  together  with  the  coraco-brachialis,  outwards.  Ine 

*  Farabeuf  (be.  supra  cit.,  p.  44).  gives  the  following  directions  for  making 
sure  of  the  artery  :  i.  Make  an  incision  running  just  behind  the  anterior  wall  o 
the  axilla  Identify  the  coraco-brachialis  by  opening  its  sheath.  Draw  it  out- 
wards, and  with  the  finger  of  the  left  hand  sunk  in  the  wound,  depress  the  whole 
bundle  of  vessels  and  nerves.  The  first  cord  which  escapes  upwards,  wher i  the 
lineer  is  withdrawn  a  little,  is  free,  perforating  no  muscles,  this  is  the  median. 
Isolate  it  and  have  it  drawn  outwards  with  the  coraco-brachialis.  The  secom 
large  cord  uncovered  by  withdrawing  the  first  is  the  artery. 
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artery  is  then  made  sure  of,  cleaned,  and  the  needle  passed  from 
within  outwards,  the  neighbourhood 
of  any  large  branch,  such  as  the 
sub-scapular  or  the  circumflex,  being 
avoided,  and  the  needle  being  kept 
very  close  to  the  artery.  Instead  of 
one  axillary  vein,  two  venge  comites, 
and  the  basilic  as  well,  may  be 
present. 

iii.  Old  Operation  of  Liga- 
ture of  Axillary  Artery  for 
Some  Cases  of  Axillary  An- 
eurism and  Injured  Axillary 
Artery.— This  method  may  be 
made  use • of  in  the  following  in- 
stances : 

I.  Where  pressure  has  failed  in 
the  above  cases.    2.  Where  pressure 
is  unsuitable  owing  to  the  rapid 
increase,   and  large   size,    of  the 
aneurism ;  the  condition  of  the  parts 
over  it  j   or  the  inability  of  the 
patient  to  bear  pain.     3.  Where 
owing  to  the  displacement  of  the 
clavicle,  ligature  of  the  subclavian 
is  not  likely  to  be  practicable,  or 
where  the  condition  of  the  coverings 
of  the  aneurism  is  such  that  this 
step,  even  if  carried  out,  will  not 
avert  suppuration,  sloughing,  &c 

Prof.  Syme  (Observations  in  Clini- 
cal Surgery,  p.  140  et  seq),  holding 
that  the  old  method  would  certainly 
remedy  cases  not  amenable  to  liga- 
ture of  the  subclavian,  and  that  even 
m  cases  where  the  latter  is  practic- 
able the  former  might  be  preferable, 
made  use  of  it  in  three  cases. 

In  the  first  case,  the  skin  in  the  neighbour- 
hood of  the  shoulder-joint  was  dusky  red 
and  vesxcating,  and  the  patient  beginning 
Jo  wander  in  his  mind.  In  the  third,  after 
the  operation,  delirium  tremens  set  in  with 
excessxve  suppuration  and  sloughing  of  the 
issues  of  the  limb.  All  three  recovered, 
though  fifty,  forty-seven  and  about  fifty  respectively. 

^  °f  th6  -  Lyme's 

^Ca8^^^^0-'"  ?*»  0f  fche  sterno-mastoid  through  the 
yoic.es  and  fascia  of  the  neck,  so  as  to  allow  a  finger  to  be  pushed 

H 


The  lower  incision  shows  ligature 
of  the  brachial  in  the  middle  of  the  arm 
(P-  93)-  The  artery  is  immediately  in- 
ternal to  the  inner  edge  of  the  biceps, 
the  median  nerve  having  crossed  the 
vessel  rather  high  up. 

In  the  ligature  of  the  third  part  of 
the  axillary,  the  artery,  with  the 
median  nerve  on  the  outer  and  the 
ulnar  on  the  inner  side,  lies  just  in- 
ternal to  the  coraco-brachialis.  In 
both  the  operations  too  much  of  the 
nerves  is  shown. 
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down  to  the  situation  where  the  subclavian  lies  upon  the  first  rib.   I  then  opened 
the  tumour,*  when  a  tremendous  gush  of  blood  showed  that  the  artery  was  not 
effectually  compressed  ;  but  while  I  plugged  the  aperture  with  my  hand,  Mr.  Lister, , 
who  assisted  me,  by  a  slight  movement  of  his  finger,  which  had  been  thrust  deeply 
under  the  upper  edge  of  the  tumour  and  through  the  clots  contained  in  it.  at 
length  succeeded  in  getting  command  of  the  vessel.    I  then  laid  the  cavity  freely 
open,  and  with  both  hands  scooped  out  nearly  7  pounds  of  coagulated  blood. 
The  axillary  artery  appeared  to  have  been  torn  across,  and,  as  the  lower  orifice 
still  bled  freely,  I  tied  it  in  the  first  instance,  next  cut  through  the  lesser  pectoral 
muscle  close  up  to  the  clavicle,  and,  holding  the  upper  end  of  the  vessel  between 
my  finger  and  thumb,  passed  an  aneurism  needle  so  as  to  apply  a  ligature  about 
i  inch  above  the  orifice.    The  extreme  elevation  of  the  clavicle,  which  rendered 
the  artery  so  inaccessible  from  above,  of  course  facilitated  this  procedure  from  1 
below.    Everything  went  on  favourably  afterwards. 

Sir  J.  Paget  and  Mr.  Callender  (St.  Bartliolomew's  Hosp.  Eepts.,. 
vol.  ii.)  made  a  — |-shaped  incision,  cutting  parallel  with  the- 

Fig.  50. 


Parts  seen  in  ligature  of  the  third  part  ot  the  (left)  axillary  artery  d.ssected 
The  flat  retractor  raises  (x)  the  coraco-brachialis,  the  first  guide  together  with  x  ) 
the  musculo-cutaneous  nerve  contained  in  it.  The  blunt  hook  draws  as.de  (a)  the 
medTan  nerve,  the  second  guide.  Below  the  axillary  artery  is  seen  the  small 
Sternal  cutaneous  nerve,  which,  like  the  axillary  vein  and  the  other  large  nerve 
trunks -is  often  not  seen.  Just  above  the  artery,  in  the  depth  of  the  wound,  ,s  seen 
one  of  the  venae  comites.    (Farabeuf. ) 

lower  margin  of  the  pectoralis  major,  and  a  second  at  right  angle. ! 
to The  firstWaight  up  through  the  whole  wxdth  of  the  pectoraha 

mT  short  space  may  be  allotted  here  to  that  most  imported 
accident  which  has  happened  to  so  many  surgeons-viz.  rupture 
S  the  apiary  artery  while  dislocations  of  the  shoulder  are 
beiS  reduced  Of  late  years  the  great  fatality  which  the  olo 
LeSts  met  with  here  has  been  pointed  out.  Dr.  Stimsor 
^Ann  ofSura,  Nov.  1885)  draws  the  following  conclusions  from 
frflw-'1  Conservative  treatment-viz.,  complete  res, 
SlTctTesB~ay  properly  be  tried  at  first  especud  H 
the  tumour  is  small,  recent,  and  not  increasing,  but  should  notto 

*  In  one  of  his  cases,  while  laying  open  the  cavity,  Prof.  Syme  had  to  avoic 
the  radial  artery,  which  ran  over  the  surface  of  the  sac. 
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prolonged  if  the  symptoms  do  not  promptly  yield  ;  and,  secondly, 
in  case  of  resort  to  operation,  ligature  of  the  subclavian  or  dis- 
articulation at  the  shoulder  is  to  be  preferred  to  incision  of  the  sac 
and  double  ligature  of  the  artery."    Of  seven  cases  of  double 
ligature  of  the  artery,  all  were  fatal.    Of  fourteen  of  ligature  of 
the  subclavian,  five  recovered.    Without  operation,  thirteen  died, 
six  recovered.    Of  four  cases  of  amputation  at  the  shoulder  only 
one  recovered.    Eepeated  puncture  is  always  fatal.    Korte,  of 
Berlin  (Arch.  f.  Bin.  Chir.,  Bd.  xxvii.  Hft.  3,  quoted  by  Dr. 
IStimson),  is  of  opinion  that  in  many  cases  the  injury  to  the  artery 
is  caused  at  the  time  of  the  accident,  but  haemorrhage  does  not 
come  on  till  after  reduction  is  brought  about,  as  the  vessel  is 
compressed  by  the  head  of  the  bone.    As  to  the  exact  cause  of  the 
injury  to  the  vessel  when  it  takes  place  at  the  time  of  the  reduction, 
it  is  probable  that  some  special  condition  exists  to  account  for  it, 
as  so  many  old  dislocations  are  reduced  with  much  force,  used  with 
impunity— e.g.,  atheroma ;  adhesion  of  the  artery  to  the  head  of 
the  bone;  too  great  or  misapplied  force  in  reduction — viz.,  use  of 
the  boot,  in  elevation  ;  projection  of  a  fragment  or  a  spicule  of  bone. 
It  is  usually  the  axillary  artery,  or  one  of  its  branches,  which  gives 
way;  much  more  rarely  (four  out  of  forty-four  cases),  the  axillary 
vein  J 
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Indications. 

accidentSiP°imd  COmminuted  fractures— railway  and  machinery 

•  5  Gu*snot  injuries.— Amputation  here  is  divided  by  Dr.  Otis* 
into  (1)  Primary,  or  before  the  third  day;  (2)  Intermediary,  or 
cases  m  which  the  operation  was  performed  between  the  third  and 
the  thirtieth  days ;  and  (3)  Secondary,  in  which  the  operation  was 
performed  later  than  the  thirtieth  day. 

(1)  Primary.— The  mortality  here  was  24  per  cent.    The  indica- 
tions for  amputation  so  soon  after  the  injury  are  chiefly—  (a)  A  limb 
m  off  partially,  but  too  high  to  admit  of  any  othe/amputation ; 
W  Severe  comminuted  fracture  of  the  upper  end  of  the  humerus 
gth  extensive   injury  to  the   vessels  and  nerves ;  (c)  Such  a 
racture  high  up,  with  severe  splintering  extending  down  below 

2  ZltZB  °f  *  VeCt0raU?-  and  the  ^tifsimus  dor t T 

double  thZ  <ZJ-~The  m°T^  her6'  45  Per  cent.,  was  nearly 
1  1?  ?a *  of  ?e  P"maT    This  seems  to  ^ave  been  brought  abont 
offSJ?  }G  faCt  that  the  °Perarion  was  now  performed *thWh 
ntC;foi:f;  ^  ^  'T'  °f  -^althy inflammation  °  fid 

(3)  Cud  ^^r^h^^p^Bim^^ 

-J^____J^y-    xae   causes   tor  this  deferred  operation  were 

*  Med.  and  Surg.  Hist,  of  the  War  of  the  liehelUon,  pt.  ii.  p.  61,  et  sea 


u6        OPERATIONS  ON  THE  UPPER  EXTREMITY. 

chiefly  haamorrhage,  gangrene,  profuse  suppuration,  hopeless  disease 
of  the  humerus,  sometimes  with  consecutive  implication  of  the  v 
joint,  chronic  osteo-myelitis,  or  necrosis  of  the  entire  humerus. 
The  mortality  was  28  per  cent.  From  the  above  it  is  evident  that 
the  necessary  examination  should  be  made,  and  the  operation  per- 
formed, as  soon  after  the  injury  as  possible,  consistent  with  the 
state  of  the  patient,  the  difference  between  operating  in  sound  and 
diseased  parts,  and  the  neighbourhood  of  the  joint  to  the  chest,  if 
a  septic  condition  of  the  wound  sets  in,  being  borne  in  mind. 

iii.  New  growths. — If  these  involve  the  scapula  or  its  processes,  | 
the  upper  extremity  should  be  removed  by  the  method  of  inter- 
scapulo-thoracic  amputation  (p.  153).* 

iv.  Disease  of  the  shoulder-joint  unsuited  for,  or  persisting  after 
failure  of,  excision. 

v.  For  osteo-myelitis  and  necrosis  of  humerus  resisting  other 
treatment,  or  complicated  with  early  blood-poisoning. 

vi.  For  rapidly  spreading  gangrene  or  gangrenous  cellulitis  with 
threatening  septicaemia. 

Mr.  Heath  (Clin.  Soc.  Trans.,  vol.  xiv.  p.  114)  has  recorded  such.  2 
a  case  in  which  this  amputation  was  needed  to  save  life. 

A  nurse  had  pricked  her  finger  deeply  with  a  pin  hidden  in  some  of  the  clothes 
of  a  lady  who  had  died  of  virulent  puerperal  septicaemia;  gangrenous  cellulitis;! 
rapidly  set  in,  and  extended  in  spite  of  incisions  :  on  the  sixth  day  the  gangrene; : 
appeared  to  be  arrested  in  the  forearm,  though  there  was  a  blush  of  advancing: 
mischief  up  the  arm.  In  the  afternoon  of  the  same  day  sudden  extension  took;  a 
place,  and  Mr.  Heath  removed  the  arm  at  the  shoulder-joint,  the  patient  ulti-  i 
mately  making  a  good  recovery. 

The  operation  chosen  was  by  outer  and  inner  flaps,  the  former n 
giving;  a  fairly  healthy  flap  of  deltoid,  the  latter  having  to  be  cut n 
very  short  owing  to  the  infiltration  of  the  axilla.  The  dressings?: 
became  offensive,  but  the  stump  healed  well. 

vii.  Amputation  at  the  shoulder- joint  may  be  called  tor  in  tries 
following  cases  of  aneurism : — 

A  In  some  cases  of  subclavian  aneurism  where  other  means- 
have  failed  or  are  impracticable;  where  the  aneurism  is  rapiolyv 
increasing  ;  where  the  pain  is  constant  and  agonising  ;  and  where* 
the  limb  is  threatening  to  become  gangrenous.  While  the  prin- 
ciple of  this  operation  appears  to  be  physiologically  sound— i.e.,  to. 
enable  distal  ligature  to  be  performed  on  the  face  of  the  stump, 
and  that,  by  removal  of  the  limb,  the  amount  of  blood  passing, 
through  the  aneurism  may  be  diminished— the  results  hitherto, 
have  not  been  very  successful. 

Thus,  in  Prof.  Spence'st  case,  a  man  aged  thirty-three,  with  a  subclavian 
neurism,  probably  encroaching  on  the  second,  if  not  the  first  part  of  the  ar  eiy 
with  excruciating  pain  and  threatening  gangrene,  amputation  at  the  shoulder-pint 

*  The  question  of  the  possibility  of  saving  the  limb  and  removing  the  growth 
by  excision  of  the  head  of  the  humerus  is  considered  at  p.  135- 
t  Med.-Chir.  Trans.,  vol.  hi.  P-  306. 
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was  followed  by  diminution  in  the  pulsation  and  size  of  the  sac,  but  with  little 
formation  of  coagula.    Death  took  place  four  years  afterwards,  probably  from 
extension  of  the  aneurism  to  the  innominate  and  aorta.    In  this  case  the  opera- 
tion, though  it  had  but  little  effect  in  consolidating  the  sac,  undoubtedly 
prolonged  life,  as  gangrene  was  threatening,  and  the  second  part  of  the  artery 
was  almost  certainly  affected,  thus  rendering  the  case  a  most  unfavourable  one. 
In  Mr.  Holden's*  case  the  patient  was  almost  in  extremis,  and  the  sac  gave  way. 
In  Mr.  H.  Smith's  f  case  an  intra-thoracic  portion  of  the  aneurism  also  ruptured, 
there  being  no  evidence  as  to  benefit  or  otherwise.    In  Mr.  Heath's!  case  (the 
aneurism  being  perhaps  traumatic  in  origin,  and  of  the  false  circumscribed  kind), 
the  effect  on  the  aneurism  was  so  transient  as  to  be  practically  nil.    Two  months 
after  the  amputation,  as  the  aneurism  continued  to  increase  in  size,  Mr  Heath 
introduced  into  the  sac  three  pairs  of  fine  sewing-needles,  making  each  pair  cross 
within  the  sac.    Considerable  clotting  took  place  around  the  needles,  which  were 
withdrawn  on  the  fifth  day.    The  aneurism  gradually  became  solid,  but  the 
patient  sank  soon  after  from  bronchitis.    Mr.  Heath  concluded  that  amputation 
at  the  shoulder-jomt  for  aneurism  is  not  a  satisfactory  proceeding,  but  the  maiority 
of  surgeons  present  were  in  favour  of  further  trials  of  this  mode  of  treatment  if 
it  could  be  resorted  to  early. 

B  With  the  same  objects  in  view,  amputation  at  the  shoulder- 
jomt  may  be  required  in  some  cases  of  axillary  aneurism  compli- 
cated with  extension  of  the  sac  upwards,  much  elevation  of  the 
shoulder  conditions  which  may  render  compression  or  feature  of 
the  subclavian  impossible,  removal  of  the  limb  being  additionally 
called  for  if  agomsmg  pain  or  threatening  gangrene  is  present. 

Piof,  Syme  (Mecl.-Chvr.  Trans.,  vol.  xliii.  p.  i39)  briefly  alludes 

VZ  f<UTCeSSful  CaS6S'  in  °ne  of  ^  gang™ne  was 

atut ZS\  In  "  CaS,6  °f  axillary  aneurism  in  a  gentleman  of 
about  Mty-two  years  of  age,  where  ligature  was  prevented  bv 
mtense  inflammation  of  the  arm,  rapidly  Running  on  to  Z™7 
I  performed  amputation  at  the  shoulder-joint,  cutting  thfougTthe 
S£»  ^  a—  ^  W        ^  where  t  ^ 

BupmratiorSir'Tp  %  an6Urism  threatening 

suppuration,  bir  J.  E.  Erichsen  {Surg.,  vol.  ii.  p.  217)  uoints  out 

hat  the  question  of  this  amputation  may  arise. P  As  thedd  opei  a 

must  b re^Sed t TXtT*  f  ^xmg  gangrene,  amputation 
TA    ^sorted  to  when  less  favourable  conditions  are  nrespnf 

—^^l^L^^^  already  tied,  the  same 

St.  Barthol.  Ilosp.  Eeports,  vol.  xiii 
t  Quoted  by  Mr.  Heath,  loo.  infra  cit. 

P.6S)D%^  vo..  Ldii. 

J°»rn.,  l880)  vol.  i!  p  20S         ^  *"  M>  l88o>  vo1"      P-  ^9  i  Jh  •it.  Jlcd- 
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writer,  of  the  two  courses  now  open — viz.,  either  to  open  the  sac  andi 
try  and  include  the  bleeding  spot  between  two  ligatures,  or  to, 
amputate  at  the  shoulder-joint— strongly  advises  the  latter. 

The  coats  of  the  artery  "in  the  immediate  vicinity  of  the  sac 
could  not,  in  accordance  with  what  we  know   to   be  almost 
universally  the  case  in  spontaneous  aneurisms  of  large  size  or  oldi 
standing,  be  expected  to  be  in  anything  like  a  sound,  firm  state, .  j 
and  would  almost  certainly  give  way  under  pressure  of  the  noose;; 
or  the  vessel  might  have  undergone  fusiform  dilatation,  as  is- 1 
common  in  this  situation,  before  giving  rise  to  the  circumscribed 
false  aneurism,  in  which  case  it  would  be  impossible  to  surround  1 
it  by  a  ligature  ;  or,  again,  the  sub-scapular  or  circumflex  arteries-  j 
might  arise  directly  from,  and  pour  their  recurrent  blood  into,  the; 
sac  or  dilated  artery,  and,  as  they  would  lie  m  the  midst  ot. , 
inflamed  and  sloughing  tissues,  no  attempt  at  including  them  in. 
a  ligature  could  be  successfully  made.    In  such  circumstances  asi 
these  the  clanger  of  the  patient  would  be.  considerably  increased 
by  the  irritation  and  inflammation  that  would  be  occasioned  by 
laving  open  and  searching  for  the  bleeding  vessel  m  the  sac  of  an. 
inflamed;  suppurating,  and  sloughing  aneurism,  and  much  valuable' 
time  would  be  lost  in  what  must  be  a  fruitless  operation,  at  the- 
close  of  which  it  would,  in  all  probability,  become  necessary  to  have  i 
recourse  to  disarticulation  at  the  shoulder-joint,  and  thus  to  remove  • 
the  whole  disease  at  once."  . 

D  In  the  words  of  Sir  J.  E.  Brichsen  *  "  there  is  another  form : 
of  axillary  aneurism  that  requires  immediate  amputation  at  the- 
shoulder-joint,  whether  the  subclavian  artery  have  previously  been, 
ligatured  or  not;  it  is  the  case  of  diffuse  aneurism  of  the  arm-pit,, 
with  threatened  or  actual  gangrene  of  the  limb. 

Different  Methods.-Of  the  thirty-six  different  methods  which 
have  been  enumerated,  most  will  be  found  to  differ  m  some 
unimportant  detail.    Five  methods  will  be  described  here  which 
will  be  found  sufficient,  if  modified  when  needful,  for  all  cases 
The  circumstances  under  which  this  amputation  *  Panned  £ 
not  admit  of  any  one  definite  method  being  followed.    Thus^  afb| 
a  railway  accident  or  gunshot  injury,  the  soft  parts  will  be 
destroyed7  on  at  least  one  surface.    In  amputating  for  malignant 
disease7,  skin  flaps  must  be  made  use  of,  transfixion  being  usually 
nadmi  sible,  as  the  muscles  should  be  cut  as _  short  and  as  close 
as  possible  to  their  upper  attachments,  to  mimm.se  the  risk  of 
Sten  ion  and  recurrence.    Instead  of  remembering  the  leng£ 
and  size  of  differently  named  flaps,  the  surgeon  will  have  to  be 
femiliar  with  the  anatomy  of  the  parts  the  position  of  the  vessels, 
and  the  best  means  of  meeting  hemorrhage. 

The  joint  is  so  well_covered  that  sufficient  flaps  cant  nearly 

I  StSSiSirf  Sbrt  injury  it  is  necessary  to  get  the  chief  flap  from  th 

the  acromion. 
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always  be  provided,  while  the  blood-supply  is  so  abundant  that 
sloughing  very  rarely  occurs,  and  even  if  it  do  so,  from  the  results 
of  injury  or  hospital  gangrene,  the  tissues  of  the  chest  will  come 
forward  sufficiently  to  close  the  wound.  While  the  cavity  of  the 
axilla  favours  exit  of  discharges  below,  the  abundance  of  cellular 
tissue  opened  up  favours  diffuse  inflammation,  and  calls  for  ade- 
quate drainage.* 

The  following  methods  will  be  described  here. :  in  the  first  two, 
skin  flaps  are  made ;  in  the  others  (save  in  the  Furneaux-  Jordan 
method),  transfixion  is  made  use  of,  in  part  at  least. 

In  all  cases  of  doubt,  as  after  injury,  the  condition  of  the  bone, 
and,  if  needful,  that  of  the  vessels  and  nerves,  should  be  first 
cleared  up  by  a  free  incision  as  if  for  excision  (Figs.  54,  55  and 
56,  pp.  124  and  125). 

i.  By  lateral  skin  flaps.    The    iv.  Superior  or  deltoid  flap. 

oval,  or  en  raguette  methods.      v.  Anterior  and  posterior  flaps. 

ii.  Spence's  method.  vi.  Furneaux- Jordan  method. 

iii.  Superior  and  inferior  flaps. 

While  the  most  rapid  methods  are  those  of  superior  and  in- 
ferior (Figs.  60  and  61),  or  anterior  and  posterior  flaps  (Fig.  62), 
in  each  case  cut  by  transfixion,  these  require  the  presence  of  an 
assistant  who  can  be  thoroughly  relied  upon  to  seize  the  artery 
just  before  it  is  cut.  Where  there  is  time,  and  where  the  soft 
parts  admit  of  it,  one  of  the  methods  with  a  vertical  incision— e.g., 
en  raguette,  lateral  skin  flaps,  or  Spence's  method— is  far  prefer- 
able, as  (1)  it  allows  of  securing  the  artery  before  it  is  cut  •  (?)  of 
exploring  the  condition  of  the  head  of  the  bone;  (3)  one  flap  can 
be  cut  longer,  according  to  the  state  of  the  soft  parts. 

Means  of  arresting  Haemorrhage  in   Amputation    at  the 
Shoulder-joint. — These  are  mainly  two : 

1.  Pressure  on  the  Subclavian. — I  am  of  opinion  that  the 
more  the  surgeon  trusts  to  this  plan  solely,  the  more  often  will 
he  have  cause  to  regret  it.  Pressure  is  always  liable  to  be  in- 
eihcient  m  short,  fat  necks:  in  thin  patients,  however  well 
applied  at  first  with  the  thumb  aided  by  a  padded  key  or  weight 
it  is  too  often  rendered  uncertain  by  the  necessary  changes  in  posi- 
tion of  the  limb  during  the  operation,  or  by  the  pressure  of  assist- 
ants  a  violent  gush  oi  blood  at  the  last  showing  to  the  surgeon 

BWrt,  COnfidence.m  the  artery  being  secured  is  mispla?ed.t 
* u  thermore,  an  assistant  so  used  is  necessarily  much  in  the  way 
oi  the  others  aiding  the  surgeon.  For  the  above  reasons  I  much 
prefer  trusting  to  one  or  other  of  the  two  next  given 

the  VvZTf  SI°N  °F  ™E  lNFERICm  0R  a™or  Flap,  and  so  of 

^_^gELSJ3EFORE  THEY  ARE  CUT  (pp.  128,  I3Q.    Figs.  60,  6l). 

^Itrt^^  t ?kin  t0  retraCt  WhGn  thiS  haS  been  m»<*  ■ta**ed, 
=  over  a  large  tumour,  should  be  remembered. 

third  partoTthP^  V,^  St°Ut  Patient'  a  SmaU  incisi0n  *****  be  ***e  over  the 
part  of  the  .ubolamn,  as  at  p.  tl3>  to  enable  a  finger  to  be  placed  upon  the 
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3.  Ligaturing  or  Twisting  the  Vessels  on  the  Inner  Aspect 
of  the  Limb  before  they  are  cut  (pp.  123,  125,  Figs.  53,  56). 

This  method  is  an  excellent  one  and  suitable  to  all  cases.    The  • 
ligature  should  be  placed  as  high  as  possible,  so  as  to  get  above 
the  circumflex  arteries.    The  surgeon  must  be  careful  in  the  final  1 
use  of  the  knife,  high  up  in  the  axilla,  not  to  prick  the  artery  above' 
his  ligature. 

4.  Ligature  of  the  Subclavian  Artery.— Mr.  Howard  Marsh  >  1 
successfully  made  use  of  this  method  in  a  case  of  amputation  for- 
an  enormous  "  osteo-sarcoma  "  of  the  humerus. 

After  ligature  of  the  third  part  of  the  subclavian,  it  was  easy  to  empty  back 
into  the  general  circulation  the  blood  out  of  the  enormous  vein,  which  ran  over  ! 
the  surface  of  the  growth.    Eight  ounces  of  blood  was  the  amount  estimated  to 
have  been  lost. 

5  Ligature  of  the  First  Part  of  the  Axillary  Artery.— 
This  step,  originally  recommended  by  Delpech,  has  been  recently 
advocated  by  Prof.  Keen  (Amer.  Journ.  Med  Sci., _  June  1894);! 
in  those  cases  where  a  growth  has  invaded  the  axilla  high  up  j 
Thus,  a  free  incision  between  the  pectoralis  major  and  deltoid  will., 
at  once  give  us  access  to  the  apex  of  the  axilla  where  the  vessels  lie, . 
and  enable  us  to  determine  how  far  the  growth  has  extended. 

6  Wyeth's  Method  by  Pins  and  Elastic  Tubing.— I  mention 
this  method  here  out  of  respect  to  the  inventor,  and  the  American 
surgeons  who  have  used  it.    I  do  not  recommend  it  for  these 
reasons  :  It  is  clear  from  a  paper  by  Prof  Keen  of  Maddpba 
(Amer.  Journ.  Med.  Sci.,  June  1894),  that  u*}ess  the  Pms  ar* 
inserted   very   exactly-not   an_  easy  matter  m  operations  of 
emergeiicy-the   tubing  may  slip,  even  when  applied  by  tins 
method.     I   consider   the  practice  of  finding  the  vessels  and 
Luring  them  before  they  are  severed  a  great  deal  simp ler  and 
applicable  to  all  cases.    Finally,  I  can^  but  thii* that  whem 
a  larger  number  of  cases  have  been  published  in  which  the  pms 
havegbeen  made  use  of,  it  will  be  found  that  th c ,  pa^ge  of  long, 
pins  even  when  sterilised,  is  not  always  "  absolutely  ot  no  mi 
Sance Prof.  Keen  thus  describes  the  method,  which  he- 
Lei  C'cesBfX  -  two  cases,  and  which  he  thinks  superior  to, 

6VtZ  ^pointed  pins,  xi  inches  long  and  of  No.  30  French  « 
nsed      As  much  force  is  required  to  push  the  pins  through  the  tissues  ittf 

acromion.    Some  »  »        ^  india.rubber  tubing,  half  an  inch  in. 

5S  -  asiha  and  shoulder  above  the  pins 

7.  Securing  the  Vessels  lower  down,  in  the  Fuueaux 
Jordan  Method  (p.  I31)- 
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8.  Use  of  an  India-rubber  Band. — This  is  applied  after  the 
same  method  as  that  fully  given  in  amputation  at  the  hip-joint. 
In  my  opinion  it  is  unreliable,  especially  in  those  cases  of  accident 
in  which,  the  limb  being  mutilated  high  up,  this  operation  is 
chiefly  required.  For  in  these  the  band,  being  applied  underjthe 
axilla  and  across  the  body,  slips  up  as  soon  as  the  head  is  dis- 
articulated, allowing  of  bleeding  from  the  vessels,  and  coming, 
itself,  most  inconveniently  into  the  way  of  the  operator. 

i.  Lateral  Flaps— Oval— En  Raquette  (Figs.  51  to  57). 
— The  method  of  lateral  flaps,  or  the  above  modifications  of  it,  or 


Fig.  si. 


Spence's  method,  are  those  which  the  student  is  especially 
given  m  t0  Practise>  on  account  of  the  advantages  already 

The  methods  of  arresting  the  haemorrhage  are  given  above.  The 
Patient  being  propped  up  sufficiently,  brought  to  the  edge  of  the 
mln  ^  If  °ver  to  the  opposite  side,  the  surgeon,*  standing 
ou  slde  the  abducted  lrmb  on  the  right  side,  and  inside  it  on  the 

* S  T  ^  Tlth  Us  left  forefi*ger  and  thumb  a  point 
ju  t  below  and  outside  the  coracoid  process,  and  a  corresponding 

L  erin^lT  V% ^  50.  then  reaches  over,  andg 
£  aW^  •  *f  m, tte  a^*>  dose  to  the  thumb,  cuts  an  oval 
f£fZTJ  ? chel]o^>  001-isistmg  ol  skin  and  fasciaa,  from  the 
Invf  he8XhT.}lm'and  ending  close  to  his  finger.  Without 
2  Z  ^  f6'  th&  SUrg60n  n6St  marks  out  a  similar  flap 
iust  tlol      *t'  CUttmf  fr°m  ab0Ve  ^wnwards,  commencing 

^l^f^^  the  above 

^sp^artet^lfJ  r^uired  here~(0  To  manipulate  the  limb  ;  (a,  To 
Snges ^or  instruments     H  S  "  SIS"  ^  *  ******  >  (3>  T°  be  read^ 

£  No.  3  u^^J^r     ^ t0  be  controlled' this  muBt  be  done 

j.       snort  handed,  the  surgeon  will  manipulate  the  limb  himself. 
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by  rotating  the  limb  into  convenient  position.  The  flaps  are  themj 
dissected  up  and  held  out  of  the  way.  The  vessels  are  next  ex--i 
posed  (see  p.  123),  separated  from  the  surrounding  nerves,  and! 
secured,  either  by  applying  two  pairs  of  torsion-forceps  (Fig.  53),. 
dividing  the  vessel  between  them  and  twisting  both  ends,  or  by  • 
passing  an  aneurism  needle,  loaded  with  carbolised  silk  or  chromic ! 
gut,  under  the  artery,  and  thus  securing  it  with  a  ligature.  The  • 
limb  being  then  carried  across  the  chest,  the  outer  part  of  the  capsule  - 
is  freely  opened  by  cutting  on  the  head  of  the  bone  and  the  muscles 1 

Fig.  52. 


Disarticulation  at  the  shoulder^joint.  The  operator  with  his  left  hand  twists 
the  humerus  outwards,  while,  with  his  right,  he  divides  the  point  of  the  capsule. 
(Farabeuf.) 

attached  to  the  great  tuberosity  thoroughly  severed.    The  Hmfc .  fei 
next  rotated  outwards,  and  the  sub-scapulans  tendon  severed  ;  tJie 
biceps  tendon  being  cut  and  the  capsule  freely  opened,  the  joint  is ; 
well  opened  on  the  inner  side.    The  head  being  then  dislocated 
by  the  assistant  pressing  the  elbow  forwards  and  against  the  side, 

*  This  will  only  be  feasible  if  the  capsule  has  been  deliberately  and  thoroughly: 
opened  In  any  case  where  the  leverage  of  the  humerus  is  wanting,  owing  to. 
S  bone  beir/broken  higher  up,  the  use  of  lion-forceps  (Fig^  ^  ac*t£e 
disarticulation  ;  or  the  surgeon  will  follow  the  expedient  of  ^£-S^^.. 
by  Sir  J.  Lister  (Syst.  of  Swg,  vol.  iii.  p.  712).  and  introd  uce  his  finge  r  in toa 
wound  in  the  capsule,  for  the  purpose  of  drawing  down  the  head  of  the  bone, 
as  to  gain  access  to  its  attachments. 
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the  knife  is  passed  from  the  outer  side  behind  the  dislocated  head, 
and,  being  kept  close  to  the  inner  side  of  the  bone,  is  brought  out 
through  the  structures  on  the  inner  aspect  of  the  arm,  care  being 
taken,  as  the  knife  cuts  its  way  out,  that  it  does  so  below  the 
point  where  the  large  vessels  have  been  secured. 

Fig.  S3- 


Amputation  at  the  shoulder-joint  by  lateral  flaps.    These  are  turned  aside,  while 
the  axillary  artery  is  secured  by  torsion  before  disarticulation  is  completed. 

Method  en  Raquette  with  Preliminary  Exploration  (Fara- 
beuf)  (Figs.  54  to  57).— The  point  of  the  knife  being  sunk  just 
below  and  m  front  of  the  tip  of  the  acromion,  an  incision  is  made 
downwards,  sufficiently  long  and  deep  to  admit  of  exposing  the 
head  of  the  humerus.  If  amputation  is  decided  on,  the  above  is 
converted  into  one  en  raquette  by  making  an  oblique  incision  which 
passes  from  about  the  centre  of  the  longitudinal  one  (Figs  54  and 
55)  across  the  inner  or  the  outer  aspect  of  the  limb  (according  as 
it  is  right  or  left)  and  ends  behind  on  a  level  with  the  lower 
extremity  of  the  longitudinal  one.  A  second  exactly  symmetrical 
jo  the  first  is  next  made  over  the  opposite  aspect  of  the  limb 
beginning  where  the  first  ended  and  terminating  in  the  lonm- 
achnal  incision  opposite  to  the  first  (Fig.  55).  The  next  step  is 
the  exposure  of  the  artery  by  division  of  the  muscles.    In  the 

de fioJrl  T6r  ?lliSl0Ii  (f ig:  56)  are  Seen  fche  anterior  fibl'es  of  the 
devoid  almost  blended  with  the  insertion  of  the  great  pectoral. 

toral  detached  from  the  bone.    If  now  the  inner  flap  is  folded 
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inwards,  the  coraco-bicipital  fasciculus  comes  into  view.  The  apo- 
neurosis over  it  being  opened  by  a  free  longitudinal  incision,  the 
muscular  fasciculus  is  drawn  over  the  front  of  the  humerus  and  cut ' 
across.  If  an  assistant  now  thoroughly  retracts  the  inner  flap,  the 
axillary  vessels  and  nerves  are  exposed.  The  artery  should  be 
isolated  and  tied  as  high  up  as  possible,  so  as  to  get  above  the 
posterior  circumflex.  The  knife  being  again  inserted  into  tbe 
outer  oblique  incision,  the  deltoid  is  boldly  cut  through  as  far  as 
the  back  of  the  axilla.    An  assistant  next  retracts  the  outer  and 


Fig.  54. 


Fig.  55- 


Amputation  at  the  right  shoulder-joint  by  the  method  I££5  f 

tracing  the  flaps,  after  a  free  exploratory  inaston  has  been  made.  (Farabeut.) 

inner  flaps,  while  the  surgeon  opens' the  capsule 
» *  rhWtpd  Id  122}  The  head  is  next  thrown  out  oi  tne  socket,. 
i*2bS  is carried  behind  the  head,  skirting  the  poster-, 
internal  aspect  of  the  humerus  very  closely,  so  as  not  to  cut  the 
"d  Xy,  and  finally  brought  out  through  the  —  on  e 
inner  side  severing  the  latissimus  dorsi  and  teres  rnajm.  It  t 
"rtery  ha  'not  been  tied,  an  assistant  secures  it  between  fits  thumb 
sunk  deeply  into  the  wound,  and  Ins  fingers,  winch  are  m  the 

^^S^EES  ^S59).TThiS  excellent  nmdifieation  of 
lud0 

•  U  the  present  day,  to  oases  of  toiled  Colston,  tbe  surgeon  <nll  often  prefeM 
to  mloteTf  the  Juncattoa  of  the  Fnr„e«»s-Jordan  method,  p.  r3u 
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or  amputation.  By  its  means  an  excision  can  readily  be  converted 
into  a  disarticulation,  if  this  step  is  found  needful. 

Other  advantages,  but  less  important  ones,  are — 1.  The  posterior 
circumflex  artery  is  not  divided,  except  in  its  small  terminal 
branches  in  front,  whereas,  both  in  the  large  deltoid  flap  and  the 
double  flap  methods,  the  trunk  of  the  vessel  is  divided  in  the  early 
steps  of  the  operation,  and,  retracting,  often  gives  rise  to  embar- 
rassing hemorrhage.  2.  The  great  ease  with  which  disarticulation 
can  be  accomplished.    3.  The  better  shape  of  the  stump.  Prof. 

Fig.  56. 


Spence  pointed  out  that,  however  excellent  are  the  results  soon 
upper  extremities,  from  his  having  been  run  over  by  a  timber- 
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waggon.  I  amputated  at  once  through  the  left  shoulder-joint  by 
superior  and  inferior  flaps.    An  attempt  was  made  to  save  the 

Fig.  S7. 


Tr 
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Parts  composing  the  flaps  made  by  the  en  raquette  method.  (Farabeuf. 

riehtlimb,  but  owing  to  gangrene  setting  in  amputation  became, 
necessary  and  was  performed  high  up  through  the  humerus  by. 

Fig.  58. 


tvt    r   A  Wrie-ht  of  Manchester,  then  house  surgeon.  The 
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for  a  conical  and  tender  stump  on  the  right  side,  due  here  to  the 
unbalanced  growth  of  the  upper  epiphysis.  The  writing  below 
was  done  by  the  lad  with  his  teeth. 

The  operation  is  thus  described  in  Prof.  Spence's  words  •  * 
"  Supposing  the  right  arm  to  be  the  subject  of  amputation.  The 
arm  being  slightly  abducted,  and  the  head  of  the  humerus  rotated 
outwards  if  possible,  with  a  broad  strong  bistoury  I  begin  by  cut- 
ting down  upon  the  head  of  the  humerus,  immediately  external  to 
the  coracoid  process,  and  carry  the  incision  down,  through  the 
clavicular  fibres  of  the  deltoid  and  pectoralis 
major,  till  I  reach  the  humeral  attachment  FlG-  59- 

of  the  latter  muscle,  which  I  divide.  I  then 
with  a  gentle  curve,  carry  the  incision  across 
and  fairly  through  the  lower  fibres  of  the 
deltoid  towards  the  posterior  border  of  the 
axilla,  unless  the  textures  be  much  torn.  I 
next  mark  out  the  line  of  the  lower  part  of 
the  inner  section  by  carrying  an  incision 

through  the  skin  and  fat  only,  from  the 

point  where  my  straight  incision  terminated 

across  the  inside  of  the  arm,  to  meet  the 

incision  at  the  outer  part.     This  insures 

accuracy  m  the  line  of  union,  but  is  not 

essential.    If  the  fibres  of  the  deltoid  have 

been  thoroughly  divided  in   the   line  of 

incision,  the  flap  so  marked  out  can  be  easily 

separated  (by  the  point  of  the  finger,  with- 
out further  use  of  the  knife)  from  the  bone 

and  joint,  together  with  the  trunk  of  the 

posterior  circumflex,  which  enters  its  deep 

tte  way  by  a  ^copper  SwM^  ^  °Ut  °f 

md  taking  care  to  keep  tlL  eta  of  tlf,  ,  ,°f  an  aSsistant' 

«  in  excision  the  trrml?  nf  fl?  g    »   ■       mfe  cIose  to  the  bone, 

fcrticnlatTon  is  then  McomlCT?  '  pr0tected: 

dividin*  the  remafZ,  ITi^  a"d  the.J™°  «™°ved  by 


Amputation  at  the 
shoulder-joint  by  Spence's 
method.  (Stimson.) 


Ming  the  n»^^S^X  n  -11  b  * 
only  vessel  which  bleeds  L  thp  asPect 
first  incision  and  here  if  10r  ?lrcumflex,  divided  in  the 
Placed  on  it  'at  once  "in  Z Z7o  °l  can  be 
e  ther  be  compressed  by  an^a  sistan  7  T^8'  ^  Can 
«on  of  the  soft  parts  on  thl  ,Ti?U  6  comPletl"g  the  divi- 
 tbe  axillaiT  aspect,  or,  as  I  often  do  in 


Lancet,  l867,  vol.  i.  p.  ,43  .  and  w  Qn  ^  ^  ..  ?  ^ 
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Fig.  60. 


'  ''^^^^^liVi'Jl^^^dl  III 


cases  where  it  is  wished  to  avoid  all  risk,  by  a  few  touches  of  thee'fi 
bistoury  the  vessel  can  be  exposed,  and  can  then  be  tied  anc 
divided  between  two  ligatures,  so  as  to  allow  it  to  retract  before  \ 
dividing  the  other  textures."  * 

iii.  Amputation  by  Superior  and  Inferior  Flaps  (Figs 
60  and  61).— The  patient  being  brought  to  the  edge  of  the  table- 1 
turned  sufficiently  over,  and  his  shoulders  supported  by  pillows 
the  assistants  are  arranged  as  before.  The  arm  being  a  htth 
raised  so  as  to  relax  the  deltoid,  the  surgeon,  standing  inside  the  I 
limb  on  the  right  side  and  outside  it  on  the  left,  lifts  the  deltoic 
muscle  with  his  left  hand  and  sends  the  knife  (narrow,  strong 

and  no  longer  than  needful)  across  1 
beneath  the  muscle,  entering  it  on  th««  I 
right  side,  just   below  the  coracoiu: 
process,  and  bringing  it  out  a  littli< 
below  the  most  prominent  part  of  th»(fc 
acromion,  t  or  vice  versd,  according  t 
the  side  operated  upon.     The  knifl 
should  pass  close  to  the  anatomica 
neck  of  the  humerus,  without  hitching 
tipon  it,  and  the  flap  should  be  cuu 
broadly  rounded,  and  well  down  to  the 
insertion  of  the  deltoid.    It  is  thei 
raised  and  retracted,  and,  the  capsul. 
being  now  exposed,  the  joint  is  openet 
by  cutting  strongly  upon  the  head  oj 
the  bone.    The  arm  being  now  rotate" 
outwards  vigorously  by  an  assistant  0 
by  the  surgeon,  the  sub-scapularis,  thu 
made  tense,  and  the  biceps  are  brough 
into  view  and  severed;  the  limb  ii 
TU*b  rotated  inwards,  being  carried  across  the  chest  and  th 
muscles  attached  to  the  great  tuberosity _  a« 

is  next  still  more  freely  opened,  and  the  head  of  the  bone  nm 
freed  is  pushed  up  by  the  assistant  and  pulled  outwards  from  th 
Sid  S  The  knife  is  next  slipped  behind  the  head  (Fig. 
Io)  -a  cut's  its  way  along  the  under  aspect  o the neck  an. 
shaft  of  the  humerus,  so  as  to  shape  an  inferior  flap  half  th 
itgth  of  the  upper  one.  J  As  soon  as  the  knife  is  passed  W m 
the  bone,  an  assistant  slips  his  hands  m  ^^^^  mrt 
knife  (Fig.  60),  following  it  so  as  to  grasp  firmly  the  soft  part 
fnth^ 

*  Where  the  limb  is  very  muscular,  Prof.  Spence  recommended  to  raise  tt: 
ddnld  fat  from  the  deltoid  at  the  lower  part,  and  then  to  divide  the  umscu,a. 
fibres  higher  up  by  a  second  incision,  so  as  to  avoid  excess  of  muscu  ar  Ussue. 
TunlSs  care  is  taken  to  keep  thus  below  the  acromion  process,  there  wxll  I 
some  tendency  for  this  bone  to  protrude  in  the  wound. 

T  Vhe  surgeon  should  not  cut  this  till  he  is  told  that  the  flap  »  held  firmly 
and,  in  cutting  it,  he  must  be  careful  of  his  assistant  s  fingers. 


m 
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The  large  vessels  are  next  secured,  then  the  circumflex,  and  any 
muscular  branches  that  require  it ;  any  large  nerves  that  need 
trimming  are  then  cut  short,  drainage  provided,  and  the  flaps 
brought  into  position. 

This  amputation  has  the  advantage  of  being  very  quickly  done, 
and  of  giving  a  flap  which  keeps  in  position  by  its  own  weight, 
and  thus  gives  good  drainage.  If  the  soft  parts  below  the 
humerus  are  much  damaged,  the  upper  flap  must  be  cut  pro- 
portionately long. 

iv.  Amputation  by  Deltoid  or  Upper  Flap. — This  is 
merely  a  modification  of  the  last.  The  deltoid  or  upper  flap  may 
be  cut  by  transfixion,  or  made  by  cutting  from  without  inwards. 


In  either  case  it  must  be  of  very  full  size,  and  thus  is  useful  when 
the  axilla  is  damaged,  but  it  has  the  disadvantage  of  leaving  next 
to  no  nap  m  which  an  assistant  can  seize  the  axillarv  vessels  • 

a?iL°TS  t0  Prerful  retraction  of  the  muscles  in  the 
axillary  folds,  unless  the  upper  flap  is  cut  full  in  length  and  size 
will  not  cover  the  resulting  wound.  Finally,  as  the  trunk  of 
the  posterior  circumflex  is  cut,  sloughing  of  the7  large  deltdd  flap 
may  take  place,  especially  if  the  tissues  composing  it  are  at  a 
damaged  previous  to  the  amputation.  Owing  to  these  d\sadv,7 
ogmlW °Utrgh  itS  r*  this  -eth?d  is  not  to  be  r" 

1?™  STe°n'  hn™S  dlsarticulated,  is  cutting  straight  down 
Zm  trvTo  1       flap+1belof:  as^nt  (2)-(footnote,  p.  iis"- 
*>nld  try  to  draw  up  the  skin  of  the  axilla,  while  assistant  (1), 


J 
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in  charge  of  the  limb,  should  be  careful  not  to  draw  down  the 
skin,  otherwise,  owing  to  the  laxity  of  the  skin  in  the  axilla,  any 
downward  traction  will  bring  the  skin  of  the  thoracic  wall  under 

the  knife.  .   _         .  _, 

v.  Amputation  by  Anterior  and  Posterior  Flapssf 

(Pis-  6?)  —This  is  indicated  when  the  soft  parts  on  the  front- , 

and  inner  aspects  are  damaged.    The  position  of  the  pati.Mil 

being  as  before,  and  the  limb  being  carried  somewhat  upwards 

backwards,  and  outwards,  the  surgeon,  standing,  if  on  the  lefl 

side,  behind  and  outside  the  shoulder,  enters  his  kmte  just  11 

front  of  the  posterior  fold  of  the  axilla,  thrusts  it  across  the  backp 

of  the  humerus  as  near  the  head  as  possible,  so  as  to  get  m  trontU 


Fig.  62.* 


(Fergusson. ) 


of  the  tendons  of  the  teres  major  and  ^^^Z^Z 
bringing  it  out  close  to  the  acromion,  cuts,  with  a  sawing  move 
bringing  .g  next  weU  retracted  b 

xnent,  a  flap,  4  to  5  x™      f^n  carried  acr0Ss  the  chest,  th 
•Snt8£  Wy  ^JFb*S*»  muscles  attached  to  the  tuberc  | 
i^es  severed,  t£e  km£e  passed  between  the  head  and  the  gkno 
cXTo  facilitate  this,  the  limb  ^^^""S^^rS 
chest!  and  the  head  of  the  bone  pushed  backwards)  then  bet*  ee 
fhP  bone  and  the  pectoralis  ma  or,  and  an  anterior -fop,} 4  ujcht 
W ^  cut  from  within  outwards.    Hemorrhage  from  the  lar« 
Zfelst nested  either  by  an  assistant  grasping  this  flap  as  it 
vessels  ib  «*  j  surgeon  isolating  the  axilla* 

^  ^  wiU  guL  bim)  a 

*ft mESZSZ,  will  be  the  remaining  fibres  ef  the  del.*  the  peetor, 
major,  and  the  large  vessels  and  nerves. 
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securing  them  by  torsion  or  ligature  (p.  123)  before  he  com- 
pletes the  operation  by  cutting  the  anterior  flap.  When  operating 
on  the  right  limb,  the  patient  being  turned  well  over  on  to  his 
left  side,  the  surgeon,  standing  here  inside  the  arm,  which  is 
held  upwards  and  backwards  so  as  to  relax  the  deltoid,  lifts  this 
muscle  up  with  his  left  hand,  and  then  passes  his  knife  from  just 
below  the  acromion,  transfixing  the  base  of  the  deltoid,  grazing 
the  back  of  the  humerus,  and  finally  thrusts  the  point  downwards 
and  backwards  through  the  skin  till  it  comes  out  at  the  posterior 
margin  of  the  axilla.  This  flap,  4  or  5  inches  long,  should  be 
dissected  up,  the  joint  opened  behind,  and  the  operation  com- 
pleted as  before. 

vi.  Furneaux-Jordan  Method.*— This  may  be  made  use 
of  both  as  a  primary  and  a  secondary  amputation.  The  following 
are  suitable  cases : 

a.  Certain  cases  of  injury.  Where,  though  the  parts  about  the 
shoulder-joint  are  intact,  the  humerus  is  badly  split  up  into  the 
joint.  The  soft  parts  are  divided  down  to  the  bone  by  the  circular 
method,  3  to  4  inches  below  the  axilla,  the  main  vessels  secured 
and  the  humerus  then  shelled  out  by  a  longitudinal  incision  along 
the  outer  and  posterior  aspect  of  the  limb,  meeting  the  circular 
one  at  a  right  angle. 

I.  In  cases  of  failed  excision.  Here,  after  amputation  of  the 
hmb  by  the  circular  method,  the  rest  of  the  bone  is  turned  out 
through  the  excision  wound  prolonged  into  the  circular  one 

c.  After  amputation  in  the  middle  of  the  arm  in  some' cases 

™n,  the  stumP  is  the  seat  of  osteo-myelitis,  necrosis  or 
otherwise  does  not  do  well. 


EXCISION  OP  SHOULDER-JOINT  (Figs.  63  to  67). 

This  operation  is  but  rarely  performed— (1)  owing  to  the 
comparative  infrequency  of  diseases  of  the  above  joint,  Especially 
01  pulpy  disease  which  require  operative  measures;  (2)  from 
the  iact  that  epiphysitis  and  septic  synovitis  usually  give  (after 
fie  mdsion  and  drainage)  as  good  a  result  as  can  he  obtained 
after  excision  This  is  mainly  owing  to  the  fact  that  much  of 
he  stiffness  that  otherwise  would  be  present  is  made  up  for  bv 

m^tlTir^f  nf  waHy  l6ad  UP  t0  the  consideration  of  the 
-!!^L^^^  beyond 
*  L°k\teebv lSh°f       rth0d'  866  " AmPut*tf°a  at  the  Hip-joint." 

h^«^Sfte^\ff;  l0ttudinal  incision  wi?h  a  minimum  °f 

earlier  andperseve  w  ^  ?  by,ant,sePtic  Precautions  from  the  first,  and 
have  to  be  moS    g      ?       °f  movements>  «>e  above  statement 
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the  horizontal  line ;  too  often  it  lies  close  to  the  chest.  Even 
if  the  deltoid  retained  its  power  of   elevation,  it   could  not  j 
often  exert  it,  as  in  most  operations,  owing  to  the  amount  of  1 1 
bone  removed,  the  fulcrum  of  the  head  of  the  humerus  againstt  k 
the  glenoid  cavity  has  gone.    Prof.  Longmore  {Resection  of  tlw  \ 
Shoulder-joint  in  Military  Surgery,  p.  12)  writes:— "The  loss  of f b 
the  elevating  action  of  the  deltoid  must  be  accepted,  like  the  losssB 
of  the  rotating  power  from  the  division  of  the  muscular  insertions 
into  the  two  tubercles,  as  a  necessary  consequence  of  resection  t 
of  the  head  of  the  humerus.    But  the  holding  or  supporting.  ;: 
power  of  this  muscle  exerted  upon  the  whole  upper  extremity 
owing  to  its  position,  its  extensive  origin,  and  the  manner  imj 
which  it  embraces  and  protects  the  mutilated  parts,  as  well  as  its-' 
faculty  of  assisting  in  carrying  the  arm  backwards  and  forwards, 
are  all  functions  which  may  still  remain,  and  serve  to  point  to  j 
the  great  importance  of  preserving  its  integrity  as  fully 
possible.    The  wasting  of  the  internal  fibres  (Fig.  63),  however 
seems  a  necessary  result  of  resection  by  the  single  incision,  but  it' 
has  this  compensating  feature,  that  it  is  a  less  serious  loss  to  the- 1 
patient  than  an  atrophied  condition  of  the  outer  and  postenoi 
fibres  would  be,  because  the  upper  clavicular  fibres  of  the  greai 
pectoral  can  take  the  place  of  the  inner  deltoid  fibres  to  1 
considerable  extent  in  supporting  the  shoulder  and  drawing  it  I 
forwards  to  the  chest."  _ 

Sir  J   E   Erichsen  {Surgery,  vol.  n.  p.  251)  says  ot  the  loui.i 
chief  movements  of  the  shoulder-joint— viz.,  "(1)  abduction  anc 
elevation,  (2)  adduction,  (3)  and  (4)  movements  in  the  antero- 
posterior direction— these  are  requisite  in  all  ordinary  trades  toi 
the  guidance  of  the  hand  in  most  of  the  common  occupations  ot  litei 
The  movements  of  elevation  are  seldom  required  save  by  those  who 
follow  climbing  occupations,  as  sailors,  masons,  &c.    iNow,  the 
mode  of  performing  the  operation,  as  well  as  the  operation  itseffil 
will  materially  influence  these  different  movements     Thus,  it  th< 
deltoid  be  cut  completely  across,  the  power  of  abduction  of  th« 
arm  and  of  its  elevation  will  be  permanently  lost.    If  its  fibres  b 
merely  split  by  a  longitudinal  incision,  they  may  be  regained  11 
great  part.    All  those  movements  of  rotation^  &c.   which  an 
dependent  on  the  action  of  the  muscles  that  axe  inserted  into  th- 
tubercles  of  the  humerus  will  be  permanently  lost;  for,  in  all  case 
of  caries  of  the  head  of  the  humerus  requiring  excision  th 
surgeon  will  find  it  necessary  to  saw  through  the  bone  beloj  h 
tuberosities-in  its  surgical,  and  not  its  anatomical,  neck  •  Henc 
the  connections  of  the  supra-spmatus  and  mfra-spniatus,  the  tere 
minor,  and  sub-scapularis  will  all  be  separated,  and  their  action  0. 


*  With  all  proper  deference  to  the  opinion  of  Sir  J.  E.  Erichsen,  this  opinio 
tn  hi  too  definite  and  inelastic.    I  would  refer  the  reader  to  the  remari 
2ET  S£T £  S ^tion  of  the  bone,  and  on  subperiosteal  resection  (PP.  14 


below  on 
143) 
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the  bone  afterwards  lost.  But  those  muscles  which  adduct,  and 
which  give  the  ^  antero-posterior  movements — viz.,  the  co'raco- 
brachialis,  the  biceps,  the  pectoralis  major,  latissimus  dorsi,  and 
teres  major— will  all  be  preserved  in  their  integrity ;  and  hence  it 
is  that  the  arm,  after  this  excision,  is  capable  of  guiding  the  hand 
in  so  great  a  variety  of  useful  under-handed  movements." 
Indications. 

i.  Different  forms  of  arthritis  disorganising  the  joint,  resisting 
careful  treatment,  in  subjects  whose  age,  general  condition,  &c. 
are  satisfactory — viz.  : 

(a)  Pulpy  synovitis,  resisting  other  treatment  and  going  on 
to  caries.  (/3)  Disorganisation  of  the  joint  after  rheumatic  fever 
gonorrhoea!  rheumatism,  wrenches,  &c,  resulting  in  crippling 
ankylosis,  m  a  young  subject.  (7)  Ostitis  going  on  to  suppura- 
tion, caries  &c.  (S)  Epiphysitis,  suppurating  or  acute  necrosis, 
where  discharge,  sinuses,  &c,  are  exhausting  the  patient,  and  the 
outlook  as  to  natural  cure  is  not  good.  (£)  Disease  of  the  deltoid 
bursa  ulcerating  into  the  joint  and  setting  np  destructive  arthritis. 

u.  Gunshot  injuries,  where  the  large  vessels  and  nerves  have 
escaped  where  fragments  of  shell,  bullets,  &c,  are  lodged  in  the 

Sagtdtp-  iTsV SP       7  ^  ^  Shaft  °f  ^  W  ^  ^ 
hi.  Compound  dislocation  and  compound  fracture  with  much 
damage  to  the  capsule  and  cartilage  of  the  head  of  the  bone  the 
large  vessels  and  nerves  being  intact. 

iv.  Some  cases  of  unreduced  dislocation  of  the  head  of  the 
humerus  Mr.  Holmes  (Syst.  of  Surg.,  vol.  iii.  p.  738)  wrote  lon^ 
aTend  d  tith  °£t- tto^  *hat,  in 4seS  of  in^SSeSSlS 
attended  with  much  pam,  the  removal  of  the  head  of  the  bmiP 
might  be  justifiable,  but  have  not  met  with  anv  case  in  which 
the  operation  has  been  performed."    Sir  J  Lister 7fS  tT 

rupture  of  the  axillary  artery,*  this  vessel .  having  given  wav  in  an 

fo^zZz:{^       ttrVs  most  notr rthy- A  broad  «* 

^  over  the  head  of  Se  bone  2d at  tl I  T  Wlth  *he  C°raC°id  pr0Cess' 
^roughout  b7  condensed  tfs  uewTth  tl  sLtZ  fZ  « ted 

<»er  it.    Thus,  the  vessel  insteJr 1  „f u  &  aXllIarV  arfcerv-  which  laJ 

^ructures,  wa  attached bv  an  it  «h  gu funded  by  loose  and  yielding 
°°e  hand  and  2  neck  of  the  hu"  ^  t0  the  COraCoid  ^sl  on  thf 

separated  from  one  anothe,  by  the TSZ  T  ^  ?  and  When  these  ™» 
fhe  band  was  subjected  t viSen tr ^     f  redUCti°D' the  as  «* 

was  found  i  ^e  xZ^n^T  ACC0V^7,  the  band,  strong  as  it 
opposite  to  the  rupture  in  the artrv  A 1™°**'  the  rCDt  in  ifc  Was  exact1^ 
8«H  further  the  disaster  7"    Atheroma  ln        vessel  served  to  explain 
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these  days  of  antiseptic  surgery,  to  attempt  to  improve  the  condition 
of  things  by  excising  the  displaced  head.    Mr.  Sheild  brought' 
before  the  Medico-Chirurgical  Society  (March  13,  1888)  a  man, 
aged  forty-five,  on  whom  he  had  performed  excision  for  a  neglected 
sub-coracoid  dislocation  of  twelve  weeks'  standing. 

Owing  to  implication  of  the  median  and  nlnar  nerves,  the  hand  was  almost 
useless  Moderate  attempts  at  reduction  having  failed,  the  head  was  removed 
through  the  anatomical  neck,  this  site  being  chosen  in  order  to  disturb  the  parts 
as  little  as  possible.  The  end  of  the  bone  was  made  as  like  the  real  head  as 
possible  by  careful  rounding.  Twelve  weeks  afterwards  the  patient  was  able  to 
resume  work  as  a  waiter.  The  movements  of  the  shoulder  were  satisfactory,  and 
the  hand  gradually  regained  strength. 

Sir  Joseph  Lister  has  published  (Brit.  Med.  Journal,  1890, 
vol.  i.  p.  1)  two  similar  cases  treated  by  operation,  but  somewhat 
differently. 

They  were  both  instances  of  bilateral  sub-coracoid  dislocation,  due  in  the  one 
case  to  a  fall  from  a  tree,  in  the  other  to  epilepsy.  The  patients,  aged  forty- 
seven  and  twenty-three,  were  each  pitiably  helpless.  In  three  of  the  joints,  the 
usual  incision  having  been  made  between  the  deltoid  and ^pectora lis,  the  sub- 
scapularis  tendon  was  divided,  and  the  soft  parts  detached  from  the  head  of  the 
bone  and  the  inner  side  of  its  neck.  This  was  done  to  insure  the  vessels  being 
entirely  set  free  from  the  head  of  the  bone.  The  pulleys  were  next  used,  and  the 
head  not  returning,  it  was  protruded  out  of  the  wound,  and  the  insertions  of  the 
external  rotators  cut  through,  after  which  the  pulleys  wer e  used  * 
the  case  of  the  fourth  joint  the  articular  portion  of  the  head  was  removed 
piecemeal  with  a  chisel,  without  interfering  with  the  tuberosities  or  the  exterral , 
rotators.  This  allowed  the  head  to  drop  readily  into  the  glenoid  cavity.  Tta 
result  of  these  operations  was  "a  grand  success,"  but  Sir  Joseph  thought  that 
excision  gave  a  result  inferior  to  the  other. 

In  Sir  J.  Lister's  words  (loc.  supra  tit,  p.  3)  : 

«  The  attachments  of  all  the  rotators  to  the  tuberosities  were  divided,  and  yet 
you  saw  that  they  have  completely  re-formed;  rotation  is  perf  ect  both ext «nd 
and  internal.    And  in  the  other  patient,  though  the  dislocation  bad ^ beer o £ 
much  longer  standing  (seven  months),  the  use  of  the  previously  wasted  rotator, 
had  bee/completely  restored.    I  would  advise  that  when  the 
doubt  as  to  whether  it  is  prudent  to  make  attempts  at  red  notion 
attempts  do  not  succeed,  he  should,  in  the  first  place,  cut  ^»^b^* 
the  usual  incision  from  the  coracoid  process  downwards  ^  » 
and  then,  with  a  curved  periosteum-detacher,  freely  separate  the  soft  par  s  from 
L  inner  side  of  the  uppe'r  end  of  the  humerus.    You  will  then  be >  sure ,  hatno 
damage  will  be  done  to  the  axillary  vessels  in  any  manipulations  which  you  TW 
make"  In  many  cases  you  will  doubtless  succeed  by  these -eans  •  but^  th, 
fails,  then  these  instances  show  that  you  may  proceed  to  *^\j£^von 
the  bone  detaching  the  insertion  of  the  rotator  muscles,  and  after  red notion y 
w  1  have  a  thoroughly  useful  limb.    Should  even  this  procedure  ,  M .  remova  of 
The  head  of  the  bone  is  easily  open  to  us,  with  the  promise  of  a  good  thong 

itttrreworthy  that  in  the  case  of  reduction  without  excision  there  was  a 
remarkable  tendency  to  the  formation  of  adhesions  and  the  ^^o^t 
ment  was  extremely  slow.    In  another  the  maintenance  of  pas  1  e  mo  e 
kent  up  a  serous  oozing  and  delayed  the  healing  of  the  wound     Strict  an  P 
Precautions  are  needful  throughout,  as,  if  inflammation  sets  in,  ankylosis 
almost  certain. 
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Mr.  Pearce  Gould  and  Mr.  Watson  Cheyne  showed  similar  cases 
at  the  Medical  Society  (Lancet,  1892,  p.  474). 

Reduction  was  in  each  case  effected  after  division  of  the  muscles.  In  one  case 
the  range  of  movement  was  somewhat  defective,  and  there  was  a  tendency  for  the 
head  of  the  humerus  to  slip  forward.  But  here  four  months  had  elapsed  between 
the  dislocation  and  the  reduction  ;  it  was  needful  in  this  case  to  clear  out  the 
glenoid  cavity,  and  the  patient  failed  to  attend  subsequently. 

Mr.  Southam  {Brit.  Med.  Journ.,  vol.  ii.  1892,  p.  1 193)  published 
a  case  in  which  he  had  excised  the  shoulder-joiut  for  a  frequently 
recurring  dislocation  in  a  woman  aged  forty-five. 

Nothing  abnormal,  beyond  slight  grating,  could  be  detected  on  examination,  but, 
under  anaesthesia,  a  sub-coracoid  dislocation  could  be  readily  produced,  and  as 
readily  reduced.  At  the  operation  a  small  part  of  the  anterior  rim  of  the  glenoid 
cavity  was  absent.  The  head  of  the  humerus  was  sawn  through  the  anatomical 
neck ;  gentle  passive  movements  were  begun  three  weeks  after  the  operation, 
and  twelve  months  later  there  had  been  no  recurrence  of  the  dislocation.  The 
arm  was  then  very  useful,  with  good  movements,  the  patient  being  able  to  per- 
form her  ordinary  household  duties. 

Mr.  Thorburn  {Med.  Chron.,  vol.  xiv.  p.  8)  excised  the  head  of  the  humerus 
through  the  surgical  neck,  in  a  case  diagnosed  as  sub-clavicular  dislocation  and 
fracture,  with  irregular  formation  of  callus.  He  points  out  that  division  of 
tendons  would  here  have  been  insufficient,  as  such  a  deformed  head,  if  even  thus 
reduced,  would  not  have  fitted  into  the  glenoid  cavity. 

v.  A  few  cases  of  growth  connected  with  the  upper  extremity  of 
the  humerus.  Whilst  the  priceless  value  of  the  hand  fully 
justifies  the  attempt  in  some  instances,  such  cases  must  be  ex- 
tremely rare. 

Perhaps  it  is  owing  to  this  rarity  that  this  matter  ,has  received 
so  little  attention. 

The  best  reported  English  case  with  which  I  am  acquainted  is 
one  m  which  Mr.  Mitchell  Banks*  endeavoured  to  save  the  upper 
extremity  of  a  patient  by  excising  the  upper  end  of  the  humerus, 
the  site  of  a  sarcomatous  growth  originally  enchondromatous. 

8.  D.  was  a  spare,  placid  man  of  fifty-six,  a  chapel-keeper.  So  far  back  as 
the  summer  of  1865  he  was  seized  with  violent  pain  near  the  right  shoulder,  and 
arter  that  came  a  hardness  and  swelling  at  the  top  of  the  humerus,  which  very 
slowly  increased.  As  it  gave  him  no  great  inconvenience,  he  did  not  heed  it 
much  for  many  years,  but  by  1878  it  had  grown  to  be  as  big  as  a  cocoanut,  so 
tba£  on  attempting  to  raise  the  arm,  it  became  locked  against  the  acromion, 
unnting  movement  while  pain  of  a  severe  character  set  in.  In  June  !878  the 
tumour  was  removed  by  cutting  down  upon  it,  and  dissecting  off  the  tissues  from 

was  eLw!    -frWh°~  th?  °UtGr  SUrfaCe  °f  the  uPPer  third  of  the  humerus, 
Twlv  from  Z  °h       mTJ:    Th6n  With  a  mall6t  and  Chisel  ifc  was  ^  cleanly 

or  1  T  "Ii  T'  7  *?e  SUrfaCG  fr°m  Whi0h  l*  aPranS  was  thoroughly 
tS'couTd iheZi  STfaCe*  by-the-wa?-    1  left  »°  cartilaginous  renfains 

nat  could  be  seen.    The  patient  rapidly  recovered,  but  in  the  tract  of  the  wound 

P  *6  ^ItT!  Z°telTl  TT  IW  Sur9kal  Work™^  Liverpool  Royal  Infirmary, 
wouid  e  ve  to T  f  ^  that  *hiS  °"ginal  and  most  instructive  writer 
experience  Profession>  with  equal  vigour  and  terseness,  some  more  of  his 
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a  sinus  or  two  persistently  remained,  leading  down  to  the  bone.    After  the  lapse 
of  about  two  years  it  became  clear  that  the  tumour  was  returning,  and  by  the 
summer  of  1881 — three  years  after  the  first  operation — it  had  attained  an  immense 
size,  having  taken  a  fit  of  growing  during  the  last  few  months.    It  clearly  arose 
from  the  same  site  as  before,  but  now  it  filled  up  the  axilla,  and  had  even  got 
beneath  the  great  pectoral.    Pain  and  rapidity  of  growth  demanded  its  speedy 
removal.    But  removal  of  a  whole  right  arm  at  the  shoulder-joint  seemed  such  a 
dreadful  thing,  that  one  was  anxious  to  save  a  hand  and  forearm  by  carrying 
away,  if  possible,  the  tumour  and  upper  part  of  the  humerus,  even  although  the 
upper  arm  might  remain  useless.    The  patient  being  made  well  aware  that,  in 
case  of  the  failure  of  this  project,  there  was  nothing  left  but  amputation,  I 
attempted  it.    The  incisions  necessary  to  lay  bare  the  tumour  were  very  extensive, 
the  chief  one  reaching  from  above  the  acromion,  half-way  down  the  outer  side  of 
the  upper  arm.    With  much  trouble,  and  after  the  loss  of  a  great  deal  of  blood, 
the  outer  and  upper  surfaces  of  the  growth  were  exposed,  and  the  humerus  was 
disarticulated  from  the  scapula.    Then,  sawing  through  the  humerus,  about  an 
inch  below  the  deltoid  insertion,  I  attempted  to  dissect  away  the  tumour  from 
the  brachial  vessels  and  nerves.    Here,  however,  most  serious  difficulty  was 
encountered,  from  their  intimate  incorporation  with  the  growth,  and  at  last, 
after  a  prolonged  attempt,  I  was  reminded  by  my  colleague,  Mr.  Harrison,  that 
the  patient  had  plainly  endured  as  much  as  he  could,  and  that  to  make  further 
effort  might  only  lead  to  collapse  on  the  table.    I  was  reluctantly  compelled  to 
admit  this,  and  so  rapidly  swept  the  limb  away  at  the  shoulder.    So  profound 
was  the  shock,  that  a  short  time  after  the  operation  the  temperature  fell  to  95°, 
and  remained  so  for  many  hours.    The  operation  was  conducted  antiseptically, 
and  the  patient,  in  spite  of  the  loss  of  blood,  made  such  a  rapid  recovery  that  on 
the  twenty-third  day  he  left  the  inhrmary  quite  well,  and  remains  so  now,  two 
years  after  the  amputation.    If  the  great  vessels  and  nerves  had  not  been  so 
seriously  enveloped  by  the  growth,  the  limb  would  have  been  saved,  although 
with  the  loss  of  the  upper  half  of  the  humerus.    But  even  a  forearm  is  better 
than  no  arm  at  all.   The  case  also  shows  that  chiselling  off  cartilaginous  tumours 
is  not  by  any  means  a  certain  removal.    The  surface  that  was  left  upon  the 
humerus,  after  the  first  removal  of  the  tumour,  looked  perfectly  healthy  to  the 
naked  eye,  but  there  must  have  been  cartilage  cells  deep  down  in  the  tissue  of 
the  bone.  ,  , 

Mr.  Southam  {Med.  Ghron.,  January,  1887,  p.  291),  has  recorded 
a  successful  case  of  resection  of  the  upper  end  of  the  right 
humerus  for  an  endosteal  (mixed-cell)  sarcoma  : 

A  large  deltoid  flap  was  made,  and  the  head  and  4  inches  of  the  shaft  of  the 
humerus  removed.  Six  months  later  the  patient,  aged  thirty,  could  raise  her  hand 
to  the  mouth,  use  her  arm  for  household  work  and  in  using  a  small  sewing 
machine.  Though,  with  the  arm  hanging  by  the  side,  there  was  an  interval  of 
about  4  inches  between  the  acromion  and  upper  end  of  the  humerus,  the  distance 
could  be  considerably  diminished  by  the  action  of  the  biceps  and  triceps,  and 
coraco-brachialis.    A  good  illustration  accompanies  this  instructive  case 

Mr  J  Hutchinson  has  recorded  (Path,  Soc.  Trans.,  vol.  vm. 
p  246)  a  case  of  resection  of  the  upper  part  of  the  humerus  for  a 
large  myeloid  growth.     The  following  is  a  summary  of  the 

Supposed  fracture  of  the  neck  of  the  humerus  in  a  woman  aged  twenty^ 
Permanent  loss  of  movement  and  gradual  enlargement  above  the  spot.  Amp 
tion  at  the  shoulder-joint  advised  fourteen  months  after  the  accident  on > accoun 
of  a  large  tumour  which  had  formed-refused  by  the  patient.    Arre  t  of  the 
growth  for  four  years.    Subsequent  rapid  growth  and  enlargement  of  glands. 
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Resection  of  the  upper  third  of  the  humerus,  and  removal  of  the  diseased  glands. 
Recovery,  with  a  useful  arm,  but  rapid  reproduction  of  the  disease  in  four  differ- 
ent parts.  Death,  five  months  after  the  resection,  from  an  enormous  mass,  with 
sloughing  and  bleeding.  Secondary  growths  connected  with  the  bone,  axilla, 
cervical  glands,  and  lung. 
Methods. 

i.  By  an  anterior  straight  incision  (Figs.  63  to  67) ;  usually 

anterior. 

ii.  By  a  posterior  incision,  straight  or  curved. 

iii.  By  a  deltoid  flap. 

The  first  only  need  be  referred  to  at  any  length  here. 

Fig.  63. 


Excision  of  shoulder-joint  by  a  straight  incision  placed  just  outside  the  coracoid 
process.  As  only  the  anterior  part  of  the  deltoid  is  cut,  the  posterior  circumflex 
artery  and  the  circumflex  nerve  are  less  damaged.  (Pean.*)  The  above  im- 
portant structures  cross  the  humerus  at  the  surgical  neck,  on  a  level  that  corre- 
sponds to  a  horizontal  line  drawn  about  a  finger's  breadth  above  the  centre  of 
the  deltoid. 

i.  By  anterior  incision. — The  patient  being  rolled  a  little  over, 
and  the  shoulder  supported  by  a  pillow,  the  surgeon,  standing  at 
the  shoulder  facing  the  body,  with  an  assistant  opposite  to  him, 
and  another  seated  to  manipulate  the  limb,  makes  an  incision, 
3 2  mches  long,  commencing  just  outside  the  coracoid  process,  and 
on  a  level  with  it,  through  skin  and  fascise ;  the  deltoid  f  is  then 

J.  Pean,  Dela  ScapvMgie,  etdela  Bisection  scapulo-humirale  (Paris,  i860). 
•  inst    1  advantaSe  of  an  anterior  incision  starting  from  just  outside  the  coracoid 
I  (so  n    °  f  1      tbe  acromion  is  thafc  a11  the  posterior  and  outer  part  of  the  deltoid 
nerv       u   ^  abduction) is  le£fc  intact.  together  with  the  circumflex  vessels  and 
e,  wth  the  exception  of  the  terminal  filaments  going  to  the  anterior  part  of 
ne  muscle,  which  alone  is  interfered  with 
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divided  for  the  same  length,  retractors  inserted,  and,  if  the  arm 
has  been  rotated  outwards,  the  bicipital  groove  will  be  seen  lying, 
at  the  bottom  of  the  wound*    The  condition  of  this  important 
tendon  will  vary  much:  (i)  it  may  be  normal;  (2)  it  may  be. 
surrounded  with  pulpy  material;  (3)  it  may  be  frayed  and  ad-- 
herent  to  the  bone   (4)  it  may  be  ulcerated  or  absent.   Whenever  it 
fs  possible  to  preserve  it,  it  should  be  carefully  separated  from  ris 
love  and  drawn  aside  with  a  blunt  hook.    The  capsule  is  next  to 
be  opened  freely,  care  being  taken  to  do  this  high  up,  over  the  head 
of  the  bone,  and  the  arm  being  strongly  rotated  outwards  the 
subscapulari   is  divided;  then,  after  rotation  inwards  the  three 
mnSTaStaohed  to  the 'great  tuberosity  are  cut  through,  and  the 

Fig.  64. 


to  is  done,  the  edges  of  the  wound  in  the  capsule  aie^i et ch 
tight,  the  finger  is  nipped,  and  there  is  no  room  for  working 
a  saw,  knife,  or  elevator.  .     ^  6 

The  bone  may  be  divided  m  two  ways  in  stiu  yng 

niacins  the  hand  (the  body  being  horizontal  on  the  anterior  _  p  ^  ^ 

out. 
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narrow-bladed  or  a  chain  saw,  seized  with  lion-forceps,  and  twisted 
out,  the  levering  movements  of  an  elevator,  or  a  few  touches  of 
the  knife,  aiding  this.  (2)  The  head  is  first  thrust  out  of  the 
wound  by  pushing  up  the  elbow,  and  then  sawn  off.  This  method 
is  certainly  the  easier,  but  disturbs  the  soft  parts  more.*  The 
former  is  perfectly  safe,  and  inflicts  less  damage  on  the  surrounding 
tissues  ;  finally,  where  ankylosis  is  present,  it  may  be  most  difficult 
to  thrust  the  head  out.f  Mr.  Treves,  on  the  other  hand,  considers 
that  this  method  is  less  precise,  little  opportunity  is  given  of  fully 
examining  the  part,  and  the  tissues  around  may  be  damaged  by  the 
saw.  Whichever  plan  is  adopted,  the  soft  parts  should  be  scru- 
pulously protected.  The  truncated  end  of  the  shaft  should  be 
carefully  rounded  off  with  cutting-forceps,  especially  in  the 
neighbourhood  of  the  nerves,  and  Mr.  Sheild's  plan  of  trying  to 
reproduce  the  shape  of  the  old  head  may  be  tried, 
ii.  By  a  posterior  incision. 

Sir  W.  Mac  Cormac  describes  a  method  by  a  straight  incision  made  vertically 
downwards  for  about  4  inches  from  the  prominent  angular  projection  so  plainly 
felt  on  the  inferior  margin  of  the  acromion.  This  method  is  not  to  be  recom- 
mended, as  by  it  the  trunk  of  the  circumflex  nerve  is  cut  through.  As  by 
approaching  the  joint  from  behind  better  access  is  got  to  the  glenoid  fossa, 
Kocher  has  recommended  a  posterior  curved  incision.  This,  though  it  has  the 
advantage  of  interfering  but  little  with  the  deltoid,  is  a  complicated  method, 
involving  division  and  possibly  subsequent  caries  of  the  spine  of  the  scapula, 
The  chief  steps  are :  a  curved  incision  is  made  from  the  acromio-clavicular  joint 
over  the  highest  part  of  the  shoulder,  along  the  spine  of  the  scapula  to  near  its 
middle,  thence  curving  downwards  to  a  point  two  fingers'  breadth  above  the 
posterior  axillary  fold.  The  upper  part  opens  the  acromio-clavicular  joint,  the 
lower  opens  the  fascia  along  the  posterior  margin  of  the  deltoid. 

The  bulk  of  this  muscle  is  then  pulled  vigorously  forward,  those  fibres  alone 
which  are  attached  further  back  along  the  spine  being  cut.  The  attachment  of 
the  trapezius  being  separated  above  at  the  spine,  the  supra-  and  inf  ra-spinatus  are 
detached  so  that  the  fingers  can  seize  the  spine  where  it  rises  from  the  scapula. 

;  At  this  point  the  spine  is  cut  through  with  a  chisel,  care  being  taken  not  to  injure 
the  supra-scapular  nerve.  The  acromial  portion  is  then  turned  forwards,  and 
with  it  the  great  bulk  of  the  deltoid,  which  is  now  detached  from  the  dorsal 

:  muscles  of  the  scapula,  to  which  it  is  only  connected  by  loose  connective  tissue. 
,   outer  and  Posterior  aspects  of  the  joint,  covered  by  the  tendons  of  the 
external  rotators,  are  now  freely  accessible,  and  the  operation  is  completed  by 
tne  steps  already  given.    The  divided  ends  of  the  spine  are  subsequently  wired. 

ibis  method  certainly  allows  of  a  freer  inspection  of  the  glenoid  fossa,  and 
n  tubercular  disease  were  a  common  affection  of  this  joint  in  this  country 
and  we  thus  needed  to  remove  affected  tissues  from  every  part  of  the  joint,  a 
Po rtenor  free  incision  would  be  indicated.  But  as  this  is  not  the  case,  as  such 
posterior  incision  is  more  complicated  than  the  anterior  straight  one  already 

tantnlZ^  "?  Tf°rg0tten  that  these  sof*  P*rts  are  largely  made  up  of  impor- 
whth  thP  S6en  tWs  °perati0D  f0ll0wed  »>y  tetanus  in  a  case  in 

t  In  on  Tn?  ,°bhged  t0  rel7  °n  m0st  Equate  instruments. 
<  throul  h  Oilier  s  oases,  as  the  head  of  the  humerus  was  being  thrust  out 

■  above  ^  LhT  '  Sf-       6'  Whi°h  WM  V6ry  flagile'  was  broken  across  just 

■  the  result  °ndyleS-    ThlS  accident  ultimately  exercised  no  untoward  influence  on 
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described,  and  as  the  latter,  by  the  careful  use  of  retractors,  allows  us  sufficient 

access  to  the  glenoid  fossa,  I  give  a  decided  preference  to  it. 

iii  The  deltoid  flap  gives  more  room,  and  thus  facilitates  the 

operation  considerably,  but  the  larger  scar,  and  far  greater,  m  fact 
almost  total,  impairment  of  deltoid  power  are  such  serious  draw- 

.  backs*  that  it  is,  nowadays,  hardly  ever  used.  If  the  head  ot  the 
humerus  is  very  much  shattered,  if  the  soft  parts  are  much  matted 
and  thickened,  if  there  is  any  special  reason  for  completing  the 
operation  rapidly,  in  the  rare  cases  of  excision  attempted  for  large 
growths,  for  the  sake  of  more  complete  exposure  (p.  I35)>  ttlis 
method  may,  though  very  seldom,  be  made  use  of. 

Site  of  Section  of  the  Bone  (Fig.  64)--It  being  most  im- 
portant to  leave  the  humerus  as  long  as  possible,  not  an  atom  more 
than  is  needful  should  be  removed.  The  section  should  be  made 
iust  below  the  articular  surface  in  every  case  where  this  will  remove 
the  whole  of  the  disease,  and  where  all  the  head  must  go  Ihe 
advantages  of  sawing  here  over  division  through  the  surgical  neck 
adjutages  o  ^  ^  tQ  ^  bronght         Btthe  glenoid 

cavity,  and  aidfas  a  fulcrum,  the  action  of  the  deltoid  m  e  evat 
the  arm.    (2)  The  section  is  made  within  the  capsule  after,  of 
courL  free  y  opening  this,  but  not  damaging  its  attachments  to 
Z  neck  o/the  bone.    (3)  The  tendons  in  the  bicipital  groove 
are  less  likely  to  be  interfered  with. 

H^avies-Colley  {Guy's  ffosp.  Bepts.,  3rd  series,  vol.xx^p.  52,) 
relates  a  c^se  of  partial  resection  followed  by  unimpaired  movJ 

TO!s  at^  tL3e°ofthe  operation  a  portion  of  the  head  of  the  humerus  seemed 

l^tL1^7Z  articular  surface  was  left,  being  healthy.    There  was 
f«7onfiof  the  bone  below  the  epiphysial  line,  ™  i**^£t  of  h 
disease  was  situated  in  the  epiphysis.    The  sec  ion  f  *he  ^^^tion  He 


*  Prof  Longmore  (Zoc.  supra  cit,  p.  9)  says  that  at  one  time  there 

Pit  Jwo  patients,  in  each  of  whom  resection  of  the  pint  had  bee ^  ^ 

one  by  the  longitudinal,  in  the  other  by  the  AfP  mc  sion.  £  e, 

patient  could  raise,  without  difficulty,  i  ^ndredwexght  wtfh  the  arm  ^ 

from  the  other  hand. 
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to,  or,  if  needful,  one  or  two  farther  sections*  may  be  made  till 
healthy  tissue  is  reached,  but,  as  in  the  case  of  the  elbow,  periosteal 
deposits  or  roughenings,  which  will  subside  when  the  irritation 
is  removed,  must  not  be  mistaken  for  disease  which  calls  for 
extirpation. 

The  glenoid  cavity  is  then  examined,  and  gouged  if  carious. 
Cases  where  its  complete  removal  is  called  for  must  be  most  rare. 
If  really  called  for,  it  may  be  effected  by  an  osteotome,  or  by 

Fig.  6S. 


The  above  represents  a  fair  average  amount  of  movement,  such  as  may  be 
expected  after  excision  in  children  in  whom  the  securing  of  adequate  active  and 
passive  movement  is  always  difficult.  The  disease  was  tubercular  mischief  in  the 
upper  epiphysis.    Numerous  sinuses  were  present  in  front  and  in  the  axilla. 

cutting  bone-forceps ;  but  taking  away  the  glenoid  cavity  must 
interfere  with  the  attachments  of  the  biceps  and  triceps,  and  cause 
risk  by  the  opening  up  of  additional  cancellous  tissue 

Any  vessels  which  require  it  are  then  secured— e.g.,  branches  of 
the  circumflex  arteries.    Sinuses  are  then  examined,  pulpy  tissue 

S  *  ??*  S^ai?  Sp°°nS'  drainage  provided,  and  the  upper 
part  of  the  wound  closed.    It  is  well,  in  inserting  the  drainage- 

f»lVremoveSd0f.nHU  ^  f^*™!  °f  head  °r  Shaft  wiU  have  to  b*  ««»- 
towards  2  ,^      ll  P°mt/etermined  Aether  the  shaft  is  extensively  split 

Z  ftuZ  7«    hlSv!S  °ften  VGry  difHCUlt  t0  det^ne,  because  a  loogftudin- 
thlolTe  ^L8^    mfayb%maintained  J"  an  apparently  unfractured  condition  by 
close  apposition  of  the  fragments,  and  by  the  periosteum,  &c. 
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tube,  to  make  a  counter-puncture  at  the  back  of  the  upper  arm, 
so  that  the  site  of  the  operation  may  be  well  drained  while  the 
patient  is  recumbent. 

The  patient  for  the  first  few  days  should  have  his  shoulder 
supported  on  a  pillow,  and  wear  a  large  pad,  5  to  6  inches  thick 
at  its  base,  in  his  axilla.  By  the  end  of  the  first  week  he  should 
be  sitting  up,  still  wearing  the  pad,  and  after  a  fortnight,  earlier 
if  possible,  passive  movement  should  be  begun.  The  fingers  and 
elbow  should  be  gently  moved  from  the  very  first.  Electricity, 
shampooing,  encouraging  the  patient  (if  in  a  hospital)  to  sweep 


Fig.  66. 


Separation  of  the  periosteum  from  the  great  tuberosity  the  arm  being  turned 
inwards.    The  blunt  dissector  is  that  of  M.  Farabeuf  (Fig.  36).  (Farabeuf.) 

with  a  short  brush,  carry  weights,  constantly  practise  lifting  the 
arm-anything,  in  short,  which  practises  the  patient  in  using  the 
arm  and  new  joint— should  be  perseveringly  made  use  ot 

Question  of  Stjb-periosteal  Eesection.— As  one  of  the  chiet 
drawbacks  of  the  operation  is  the  poor  amount  of  abduction  and 
elevation  which  remains,  owing,  in  large  measure,  to  the  humerus 
being  too  short  to  be  brought  into  the  glenoid  cavity  when  the 
deltoid  acts,  I  think  that  in  this  joint  a  trial  of  the  *nb-penosteal 
method  should  be  carefully  made,  to  insure  as  much  reproduction 
of  bone  as  possible.  Mr.  Holmes  (System  of  Surgery,  vol  m. 
n  741),  it  is  true,  does  not  have  a  high  opinion  of  this  method 
-I  do  not  find  any  clear  proof,  in  the  recorded  experience  of 
operators  who  practise  sub-periosteal  excision,  that  more  extensive 
Ivement  is  obtained  after  that  than  after  the  ordinary  method. 
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Nor  does  it  seem  probable  that  it  should  be  so.  The  power  to 
elevate  the  arm  above  the  horizontal  line  depends  on  the  rotation 
of  the  scapula,  which  carries  with  it  the  humerus,  the  two  bones 
being  for  the  moment  consolidated  in  consequence  of  their  perfect 
apposition  in  the  joint.  When  the  joint  is  destroyed,  and  a  liga- 
mentous connection  between  two  irregular  bony  surfaces  has  been 
substituted  for  it,  such  a  consolidation  is  impossible,  and  the  rota- 
tion of  the  scapula  will  no  longer  elevate  the  humerus.  Unless 
we  could  believe  that  the  globular  head  of  the  humerus  were  re- 
produced, we  could  not  expect  that  the  power  of  elevation  would 
be  regained.  M.  Oilier  speaks  as  if  this  reproduction  were  the 
1  normal  result  of  sub-periosteal  resection,  but  he  refers  to  no  dis- 
7  section."    Urging,  as  I  would  very  strongly,  the  importance  of 

Fig.  67. 


Separation  of  the  periosteum  from  the  lesser  tuberosity,  the  arm  being 
turned  outwards.  (Farabeuf.) 

giving  the  sub-periosteal  method  a  full  trial  in  this  excision  I 
would  point  out  that  M.  Pean  (loc.  supra  ext.,  p.  51  et  seq.)  quotes 
lextor  as  finding,  eleven  years  after  an  excision  of  the  shoulder 
a  new  fibrous  capsule.    This,  hard  and,  as  it  were,  fibro-carti- 
laginous,  surrounded,  by  its  inner  surface,  the  upper  fourth  of 

Siffi    ume™s'  ?nd  embraced  ^  so  firmly  as  to  be  separated  with 
>  aunculty ;  by  its  outer  face  it  was  blended,  by  the  intervention  of 
hb  ous ^  tissue,  with  the  structures  surrounding  the  joint,  and  par- 
icular  y  with   he  deep  surface  of  the  deltoid  and  the  cicatrix  in 
coLw  Part%  ,1Allusi°n  has  alread7  (P.  68)  been  made  to  the 

■  St       v°f  *?e  r6Sul1t  Which  may  be  met  with  after  excision 

■  elsewhere.    Von  Langenbeck  (Arch.  /.  him.  Chir.,  1874,  vol.  xvi.) 
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gives  more  than  one  case  in  which  the  arm  could  be  raised  verti- 
cally, and  the  movements  were  excellent.  While  it  is  true  that 
these  were  cases  of  resection  for  gunshot  injury,  and  therefore  the 
patients  probably  healthy  adults ;  on  the  other  hand,  preservation 
of  the  periosteum  is  not  likely  to  be  so  easily  effected  here  as  in 
those  cases  where  it  is  softened  by  disease.  Even  if  the  peri- 
osteum cannot  be  completely  preserved,  an  additional  i  inch  or 
inch  in  length  gained,  and  an  irregular  knob  or  nodule-like  mass 
which  may  be  moulded  into  a  rudimentary  head  within  the  new 
capsule,  may  make  much  difference  in  the  future  mobility  and 
usefulness  of  the  limb. 

The  following  are  the  chief  steps  of  the  sub-periosteal  method 
(Farabeuf)  : — The  arm  being  in  the  position  given  at  p.  1 38,  and 
the  deltoid  divided,  the  position  of  the  bicipital  groove  is  made 
out  where  it  lies  between  the  tuberosities,  and  an  incision  is  made 
a  little  outside  the  groove  through  the  capsule  and  the  periosteum 
of  the  great  tuberosity  as  far  down  as  the  intended  bone-section. 
With  a  periosteal  elevator  the  lips  of  the  capsulo-periosteal  wound 
are  then  peeled  off  as  far  as  the  external  and  internal  tuberosities 
respectively.  The  left  thumb  or  a  retractor  keeps  the  soft  parts 
back  The  biceps  tendon  should  lie  safe  in  the  inner  lip  of  the 
wound.  The  head  of  the  humerus  should  only  be  dislocated 
sufficiently  to  expose  the  level  at  which  it  is  intended  to  apply  the 
saw  A  slightly  curved  elevator  (Fig.  36),  and  an  assistant  who 
will  aid  the  operator  by  abducting  or  adducting,  rotating  in  and 
out  and  pushing  up  the  head  of  the  bone  as  needed,  will  be  found 
most  helpful.  If  ankylosis  is  present  in  a  shoulder  it  is  proposed 
to  excise,  and  too  firm  to  break  down,  the  union  should  be  divided 
by  a  chisel  and  mallet.* 

Amount  of  Bone  that  may  be  Kemoved.— This  will  niamh 
depend  upon  the  amount  of  damage  done  to  the  periosteum,  the 
possibility  of  retaining  it  entire,  and  the  age  of  the  patient. 

Dr.  Maclaren  (Lance*,  June  7,  1873)  removed  the  head  and  3J  inches  of  the 
upper  end  of  the  humerus  with  an  excellent  result, 

Langenbeck  mentions  a  case  in  which  the  whole  shaft  of  the 
humerus  necrosed. 

This  was  removed,  the  elbow-joint  being  resected  at  the  same  time,  and  yet 
the  reproduction  of  bone  was  so  complete  that  the  shortening  was  no  more  th 
1  £  inch.  The  patient  was  young,  and  growth  went  on,  though  the  bone  remain 
behind  its  fellow.  The  new  humerus  broke  several  times,  but  the  »oj««.U  0 
the  shoulder  and  elbow  were  very  satisfactory,  and  the  hand  was  capable  of  most 
delicate  movements. 

Prof.  Billroth  (Wien.  Med.  BlatL,  March  20,  1884;  Land  Jm 
Kev  1884,  p.  1 97)  gives  the  case  of  a  patient,  aged  twenn.  u 
t  the  whole9  of  the  right  humerus  was  removed  when  he  « 
twelve.   .  

*  See  also  Oilier,  Traits  de  la  R6gin6rationdcs  Os,  ct  des  Resection,  des  arande 
Articulations,  1867. 
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Though  the  periosteum  was  carefully  left  intact,  the  bone  did  not  form  again. 
I  Yet  the  forearm  was  well  developed,  and,  by  means  of  an  ingenious  splint  and  an 
I  artificial  shoulder-joint,  the  patient  could  use  his  arm  and  hand  well. 

Cf.  the  remarks  on  excision  in  continuity  of  the  shaft  of  the 
I  humerus. 

Excision  of  Shoulder  in  Military  Surgery. — The  following 
I  points  of  practical  importance  are  taken  mainly  from  the  Med. 
I  and  Surg.  History  of  the  War  of  the  Rebellion,  pt.  ii.  p.  519  et  seq. 
jj  Dr.  Otis  here  draws  conclusions  from  the  histories  of  885  cases, 
670  being  for  direct  injury,  and  215  for  fractures  in  near 
I  proximity  to  the  joint  or  for  consecutive  caries  or  necrosis. 

Excision  of  the  head  of  the  humerus,  together  with  portions  of 
the  clavicle  and  scapula — e.g.,  acromion,  spine,  coracoid  process, 

■  glenoid  cavity — was  performed  in  forty-two  cases. 

It  is  remarkable  that  the  mortality  is  less  in  this  group  than  in  that  of  simple 
i:  removal.  The  following  remarks  are  quoted  from  Lceffler  :— Fracture  of  the 
I:  glenoid  cavity  is  especially  frequent  in  shot  injuries  of  the  shoulder.  This  com- 
|  plication  makes  the  prognosis  of  excision  more  serious,  but  is  not  a  contra-indica- 
J  tion.    If  only  fissures  are  present,  the  glenoid  cavity  should  not  be  removed. 

■  Tedious  burrowing  of  pus  is  very  likely  in  these  cases. 

Partial  excision  of  the  head  of  the  humerus  was  done  in  four- 
K  teen  cases. 

The  results  do  not  prove  that,  when  the  head  of  the  humerus  is  grooved  or 
t  grazed  by  a  ball,  it  is  safer  to  slice  off  the  injured  part  rather  than  to  decapitate 
V  the  bone-  Ankylosis  was  too  frequent  to  permit  much  to  be  said  in  favour  of 
m  partial  excision  in  this  region. 

Date  of  excision  of  shoulder. 
\     The  primary  cases  were  273,  the  intermediate  55  in  number,  the  results  being 
ZlTn  SatlsfafCt0ry  *han  in  the  P™*  "  and  corroborating  the  general  rule  for 
Lading  operations  during  the  inflammatory  stage  after  injury,  except  under 

(  the  prima,  y,  and  nearly  12  per  cent,  greater  than  in  the  following.  Secondary 

-  lister  l',  T °f alit7  °f  50  Per  Cent  The  *reater  ~  of  PrinS 
av  urah,?  7u  ™d^™*-  The  condition  of  the  soft  parts  is  much  more 
deZ£S"  1S,n°  mfiltrati0n  or  lowing  of  pus,  no  softening  of  parts  or 

I'Sich  in          rSC  eS'n°  °arieS  °r  ostitis-*°ne,  ^  fact,  of  those  complication 
I  his  itc *  ^  eXC1S1°D'  impei'n        Hfe  °f  the  Patient  and  ^-fulness  of 

tntv?'  °tiS  T°teS  RuPPrecht'  °ne  of  the  German  authorities  in  the  war  of  1871 
toths       effect:-'' The  secondary  operations  were  very  much  SgTvated  by 
deformities,  gradually  appearing  after  the  injury,  through  thickeninJ  of  ill 
nosteum  especially,  and  by  extensive  cavities  succeedfng  ^scZ7  LI 

SSanSSS 

*m*^2£g£!ZF—>  re8eCti0''  °'  'be  *"'*•*'«  " 
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Excisions  of  the  head  and  portions  of  the  shaft  of  the  humerus  i 
as  well,  293  cases,  in  190  of  which  the  precise  length  of  bone' 
excised  was  specified. 

Thus  in  twenty-three,  4  inches  j  in  eleven,  4i  5  in  seven,  5  ;  in  two,  sh  j  and  m 
five  7  or  8  inches  were  excised.  While  the  arm  was  shortened  (there  being  very 
rarely  any  restoration  of  bone)  and  feeble,  the  forearm  and  hand  were  usually 
most  useful.  Where  the  arm  was  flexile  and  uncontrollable,  an  auxihary  aPPa- 
such  as  the  ingenious  ones  of  Dr.  Hudson  *  brought  about  usually  a  great: 
improvement.  .  . 

Dr.  Otis  Qoc.  supra  cit.,  p.  611)  states  of  shot-injury  resec- 
tions •-"  In  the  majority  of  cases  that  I  have  examined,  motion: 
in  flexion,  extension; and"  adduction  was  tolerably  well  P™served.. 
I  have  met  with  no  instance  of  true  ankylosis.  In  a  arge  pro- 
portion of  the  cases,  the  functions  of  the  forearm  and  hand  were 
C  shVhtlv  and  in  many  not  at  all,  impaired.  Those  who  argue 
^il^hl  useless  after  an  excision  at  the  shoulder  because 
it  dangles  by  the  side,  display  a  superfi^  apprembon  of  the 
considerations  to  be  taken  into  account.  Apart  from  t he  in- 
estimable value  of  even  a  partial  use  of  the  hand,  the  rn^e. 
weight  of  the  limb,  though  its  motor  functions  be  .comptetg 
destroyed  is  of  advantage  in  preserving  the  equihbnum  of  the 
bod?  and  avoiding  the  distressing  deformity  consequent  on  abla- 
tion."    


*  Loc.  supra  cit.,  Figs.  449.  453- 
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REMOVAL  OF  THE  SCAPULA. 

Indications. 

xnacW;  Set.  "  Cari6S-     3-  AC^~^  -ilway  and 
As  it  is  the  first  of  the  above  which  chiefly  raise  the  question  of 
removal  of  the  bone,  and  which  present  the  greatest  difficulties  it 
s  to  removal  of  the  scapula  for  new  growths  that  most  of  the 
following  remarks  will  apply. 

A.  Partial  Removal  of  the  Scapula.-In  a  very  few  cases 

t^ZeSt**^  °r  TteiJ  ^  SU^0n  is  certain  that  h 
s  dealing  with  an  unmixed  enchondroma  in  an  early  stage)  a  more 

hardness  which  may  be  met  with  here.  g  exceeding 

thus  advises  on  this  matter:   "If  a  nortion  of  +L  scapuia, 

to  rore  ti^rx^hi^  tJ;\attempi 

be  borne  in  mind  that  .  i!      .    ble-   ,  14  must,  however, 

"biob  require]  removal  th^L      ^  °n°e  the  seat  of  di^se 
P0*u  lelt,  andTrSle1;  ^^7"  «» 

'be  scapula  ^^^0°^  ^  ~  « 
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place,  and,  in  the  following  November,  the  rest  of  the  scapula,  the  greater  part 
of  the  clavicle,  and  the  upper  extremity  were  taken  away. 

Dr  Bird,  of  Stockport  (Lancet,  vol.  ii.  1865,  p.  696),  removed  the  lower  two-thirds 
of  the  scapula  for  a  growth  the  size  of  an  orange  in  the  infra-spinous  fossa  in  a 
child  aged  ten,  the  bone  being  sawn  through  behind  the  neck  in  a  line  with  tbe 
supra-scapular  notch.  A  year  and  a  half  later  the  growth  recurred  and  grew 
quickly,  the  rest  of  the  scapula  being  now  taken  away  together  with  the  head 
of  the  humerus,  which  had  become  adherent  to  the  scapula,  and  thus  al*o 
required  removal.  A  year  and  a  half  later  the  child  remained  well,  the  use  of 
the  hand  "in  sewing  and  writing  beine  very  little  impaired." 

B  Removal  of  the  Entire  Scapula  by  itself  (e.g.,  case] 
where  the  growth  is  primary  from  the  scapula  and  where  there  is 
no  extension  to  the  humerus  or  into  the  axilla).-PreparatK)ns 
against  shock  should  he  taken,  the  extremities  being  bandaged  in 
cotton-wool,  the  head  kept  low,  ether  given   and  ^^utaneous 
infections  of  ether  and  brandy,  and  the  materials  needful  for 
infusion  of  saline  solution  (p.  86)  being  m  readiness.    The  patient 
is  placed  at  the  edge  of  the  table  and  rolled  over  to  the  opposite 
side     If  the  growth  is  very  vascular,  the  patient  weakly,  pressure 
on  the  subclavian  is  of  importance,  or  if,  from  the  extension  of 
the  growth  this  is  rendered  difficult,  it  may  be  effected  by  making 
an  incision  down  to  and  through  the  deep  fascia  over  the  artery 
[Self  in  order  to  enable  an  assistant  to  put  his  thumb  or.  finger  ■ 
dirUly  upon  it  *    This  may  be  done  by  a  separate  incision,  or  : 
by  an  extension  of  that  by  which  the  clavicle  is  divided. 

Mans  are  quickly  and  freely  turned  back,  usually  by  a  T-shaped 
incision  one  limb  running  from  the  acromio-clavicular  join  inwards 
Tihe  superior  angle  of  the  scapula,  while  the  other  and  longer  * 
made  at Tght  angles  to  the  first  down  to  the  angle  of  the  scapula^ 
£ ZoLrcse  tie  surgeon  may  prefer  to  ^™™?™^* 
the  vertebral  border  of  the  scapula,  and  the  other  at  right  angles 
S  it  across  the  centre  of  the  growth  t  In  either  case  care  must 
hp  taken  not  to  open  the  capsule  of  the  tumour. 

When  the  whofe  mass  is  thoroughly  exposed,  the ^  trapezius  and 
deElre  first  severed,  the  armbeing  pulled  away  -m      t  ^ 
ThP  subclavian  being  now  firmly  compressed,  the  levator  an 
and  the  rtoXdei  ire  cut  through,*  the  posterior  scapular  artery 

*  As  adopted  by  Prof.  Syme  in  performing  the  old  operatic n .  • 
•      1  „,     Tf  thp  clavicle  is  f?oing  to  be  removed,  the  suDciavi 
axillary  aneurism,  p.  113-    «        ciavicie  is  g     &  ^ 

through  the  bone  here,  and  removing  a  portion  of  it,  the  finge being  P 
I ■  Jf,  nn  the  subclavian  (Jeaffreson,  Lancet,  1874.  vol.  1.  p.  759)-  . 
^f^stin  is  involved  or  ulcerated,  the  flaps  must  be  so  shaped  as  to  isolate 

^  n  is  a  bad  sign  if  any  of  the  muscles  severed  are  infiltrated  with  growth- 
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secured,  and  the  serratus  magnus  divided,  being  first  made  tense  by 
lifting  the   scapula  off  the  ribs  upwards  and  outwards.  The 
muscles   on  the   upper   border  are  next*  attacked— viz.,  any 
remains  of  the  deltoid,  the  omo-hyoid,  and  the  supra-spinatus— 
i  and  the  supra-scapular  artery  secured.    The  acromio-clavicular  joint 
!  is  next  opened,  or  else  the  acromion  or  clavicle,!  according  to  the 
extension  of  the  growth  in  this  direction,  severed  by  bone-forceps 
:  or  a  narrow  saw.    If  the  acromion  can  be  safely  left,  the  resulting 
>  deformity— viz.,  dropping  of  the  shoulder   and  entire  loss  of 
-,  trapezius  action — will  be  lessened. 

The  lower  angle  and  the  latissimus  dorsi  (if  involved)  being 
treed,  the  scapula  can  now  be  dragged  away  from  the  chest  by 
slipping  two  or  three  fingers  over  the  upper  or  vertebral  border. 
:  inus,  by  tilting  the  scapula  outwards,  the  axillary  border  can  be 
•  ^ te\tlie  terfs  and  infraspinatus  muscles  severed,  the  position 
:  of  the  sub-scapular  artery  defined  by  a  finger  passed  beneath  it, 
and  this  vessel  secured,  if  possible,  before  it  is  cut.    The  scapula 
being  still  further  pulled  away  from  the  chest,  the  muscles  attached 

■  to  the  coracoid  process  are  next  severed,  and  the  scapula  removed 
;  by  cutting  into  the  shoulder-joint  and  severing  the  capsular 

tendons  and  the  biceps  and  triceps.  The  coracoid  process  may 
:  b  come  detached  at  this  stage  if  partially  eroded  by  e^tensio" of 

■  hl  Ztf  11  1  •*he  Ft611*  b,G  a  y°UnS  0ne-  If  tbis  ^FPen,  it  must 
'>  secur  d  V S  ^  aft™rds'*    The  mai*  arteries  nmst  be 

™ZLt  t?JnJ  T cut;-  To°  Tny  Spencer  Wells'8  f orceP* 

^^l^^^  to  interfere 

examination,  as  the  muscular  substance  that  was  taken  away  aW  with  th. 
growth  appeared  to  be  loaded  with  the  germs  of  future  dTsLe    LT  fift.l 
:  apptrLcT o7  e,laPSed  SiDCe  ^  °Perati-  -  P-formed  w^Z  'tte  l^Z 
T£TZn?!i?Z'  V"7  be  h°Ped  that  thG  reCOTer^  wiU  permanent" 

*  If  Z  u   ,     BI  mj  readers  t0  the  case  of  mine  at  p.  I5I 

snJi        UPPer  b°rder  Can  be  taken  before  ^e  axillary  one  is  dealt  with  th. 

t^top^t  t^hThP^■^lSll,  °therWiSe  thG  head  0f  the  hum^ 
hangingaPrcrof '^^1^^^  ™>  ^  ™* 

while  it  leaves  a  cut  wrfZl  Z T  em°Ved-  0n  the  other  hand,  sawing  the  clavicle, 

«"  operation HZt  T™*  *  ~> 
■attached  to  the  coracoid  process  g"  VGSSelS  and  the  muscles 

Po^/b^  V6SSelS  Md  n™'  this  outlying 

—el.  7If  ^^^ZZ^^^^-  separated^! 
continuity  with  thp  Sn„n„i  "  .       extension  of  the  disease  now  while  in 

free  for  whl  ^  X^^^^'116,8^11  ^  have  *>th  his  hands 
<*ass  strongly  backwards     To  I   ,1°?'  ™  &SSist&nt  to  draS  ^  -am 

M  placed  a  piece  o  ^  ™  S  =**  ^  <*♦ 

distant  to  pull  uPo„     The  Z t  ^  °f  the  clavicle'  for  <*e 

lotions  into  tne  axil'la  to\l     T  h&  taken'  when  dtialing  with  P™- 

fowth,  for  f™o^n£g^£^  «»*  «™^>  ™*  close  Jthe 
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with  the  needful  manipulating  of  the  bone.  Every  vessel  must  be 
thoroughly  secured  when  it  is  severed ;  otherwise,  oozing  is  very 
likely  to  take  place  a  few  hours  later.*  #  , 

Hemorrhage  may  be  best  avoided  by  attention  to  the  following 
points-— (i)  Adequate  pressure  on  the  subclavian,  this  being 
effected  bv  a  special  incision,  if  needful,  to  command  the  vessel, 
(?)  Taking  care  not  to  cut  into  the  growth  itself.    (3)  Ue&lmg 
with  the  axillary  border  and  sub-scapular  artery  last.    (4)  Rapid 
use  of  knife  or  scissors  by  the  operator,  aided  by  intelligent  help 
from  assistants  in  securing  bleeding  points,  and  from  an  anesthe- 
tist, who  will  not  be  unduly  anxious.    (5)  By  some  it  is .recom- 
mended to  make  the  incisions  gradually,  not  larger  than  are 
required  at  the  time,  as  a  means  of  minimising  the  h^morrhage^ 
It  must  be  remembered,  with  regard  to  this  point,  that  small  and 
cramped  incisions   interfere  with  a  free  and  rapid  hand ^  and 
sufficient  exposure  of  the  parts,  conditions  which  conduce  to 
thorough  dealing  with  bleeding  points,  and  thus  facing  one  of  the 
chief  difficulties  of  this  important  operation. 

Adequate  drainage  is  now  provided,  the  flaps  united  and  the 
arm  secured  to  the  side  for  a  few  days,  after  which  it  may  be 
supported  in  a  sling  if  the  head  of  the  humerus  does  not  tend  to 

P^n  the  case  of  sarcomata,  removal  of  the  scapula  abne  or  to- 
gether with  the  upper  extremity  (chap,  vm  ?^  .^^ith 
The  malignancy  of  these  growths  is  well  known,  together  witft 
their  tendency  to  involve  surrounding  parts  and  to  creep  into 
regions "  acceLible  to  the  surgeon.    Early  operation  is  impera- 

^rtse'of  operation,  the  prognosis  will  be  best  however 
larle  the  growth  when  the  rate  of  progress  has  been  slow,  when 

mass  movable  upon  the  ribs.f  favourable  when  the 

•  m  a  case  oi  this  kind,  Mr.  Berkeley  Hill  ff^^^^uSi 
the  patient  .lying  of  shock  and  acute  septula,..,  .n  forty-five  hours  (« 

ease,  q„otea  hy  M.  M»*p.  5*0.  ,norn,e  t 

refusi'iraes  un  jour  d  opcrer  un  jeune  nu  dtoes  n0u 

capulum,  dont  les  linrftes  k  t  necropsie,  que  la 

J  In  a  very  large  scapular  sarcoma  on  *    which  couid  not 

that  -  the  mass  extended  over  the  upper  portion  of  the  scapu 
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impaired,  the  outline  of  the  growth  ill  defined  and  lost  indistinctly 
in  the  axilla.  Pulsation,  bruit,  enlarged  glands,  and  infiltration  of 
the  skin  are  also  of  evil  omen. 

Condition  of  the  Limb  after  Eemoval  of  the  Scapula. — A 
limb  thus  preserved  will  be  strong  and  useful.  If  the  clavicle 
has  not  been  much  interfered  with,  the  clavicular  fibres  of  the 
deltoid  will  remain,  and  these,  together  with  the  latissimus  dorsi 
and  pectoralis  major,  will  probably  confer  a  fair  amount  of  motion 
on  the  limb.  In  one  of  Prof.  Syme's  cases,  after  removal  of  the 
scapula  and  the  outer  third  of  the  clavicle,  and  by  a  previous 
operation^  the  head  of  the  humerus,  the  patient  was  able  to  lift 
heavy  weights,  and  to  fill  the  appointment  of  provincial  letter- 
carrier. 

In  a  very  successful  case  of  Mr.  Symonds'  (Clin.  Soc.  Trans., 
vol.  xx.  p.  24),  in  which  the  scapula  was  removed  for  osteo- 
sarcoma, the  man  was  in  good  health  two  years  and  a  half  after 
the  operation. 

He  was  able  to  do  all  the  lighter  work  of  a  carpenter,  including  the  us«  of  a 
plane.  Overhead  work  he  could  not  do.  In  this  case  the  articular  surface  of 
the  humerus  had  also  been  removed  about  a  month  later,  as  it  was  thought  to  be 
the  cause  of  prolonged  suppuration. 

The  following  case  is  of  interest  from  the  extension  of  the 
sarcoma  into  one  of  the  scapular  muscles,  the  ill-defined  outline 
and  soft  feel  of  the  growth,  its  long  duration,  and  yet  the  long 
period  of  relief  which  has  followed : 

In  March  1892  one  of  the  nurses  at  the  Canterbury  Hospital  was  sent  to  me  by 
Dr.  Alexander,  of  Faversham.  The  outline  of  the  left  scapula  was  replaced  by  a 
large  mass  of  uniform  outline,  fairly  denned  over  the  lower  two-thirds  of  the 
bone,  but  above  very  indistinct,  semi-elastic  to  the  feel,  without  any  nodules  or 
bosses  of  harder  growth.  The  scapula  was  movable  upon  the  ribs.  The  history 
was  one  of  early  pain  eight  months  before,  for  which  the  patient  used  to  resort 
to  the  baneful  remedy  of  rubbing  her  scapular  region  against  any  hard  projecting 
ndge,  e.g.,  a  mantelpiece.  For  the  last  three  months  the  increase  in  the  size  of 
the  del  ing  and  in  the  pain  had,  alike,  been  rapid.  The  scapula  was  removed  in 
Bright  Ward,  and  I  am  particularly  indebted  to  Dr.  H.  Hodgson,  now  of  Blis- 
wortn,  for  the  masterly  way  in  which  he  administered  the  ether.  The  most 
interesting  point  about  the  case  was  that  the  sarcoma,  which  appeared  to  have 
begun  m  the  mfra-spinous  fossa,  had  perforated  the  bone,  and  in  many  places 

StliT^  f  °Wth1COuld  be  seen  Wending  with  and  replacing  the  delicate 
fasciculi  of  the  sub-scapulans.    The  chief  difficulty  met  with  in  the  after-treat- 

Z I  ZZ  PT  *tPatient'  a  higMy  Deurotic  woman>  and  one  *>t  amenable  to 
S  '  q"  '  ThG  W°Und  did  DOt  run  an  asePtic  ^urse.  Ten  days  later 
ma  io  s  were  required  for  drainage  of  the  suppuration  which  followed.'  Later 
on  the  articular  surface  and  epiphyses  of  the  head  and  tuberosities  of  the 

The  antloeCaT       ^    ^  ^  ^  the  1  Saw  the  P^n* 

could r^JT,T\m°VeTnta  °f  tbG  sh0ulder"30int  were  good.  The  patient 
"^^^^  &c,  but  abduction  and  elevation 

anLtVsofar'infrT  ^  "J"  ^  °f  the  °lavicle<  ^iclTcould  not  be  felt  ; 
not  be  d  1      ■  1°  1  tnaDgle  °f  thG  Deck  that  tbe  Shavian  artery  could 

the  patient,  aged  forty-seven,  died  on  the  sixth  day,  of  chronic  bronchitis 
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were  almost  completely  abolished.   In  spite  of  the  infiltration  of  one  at  least  of 
the  muscles,  there  was  no  evidence  whatever  of  any  recurrence. 

Age  of  the  Patient— It  may  be  not  uninteresting  to  some  to 
know  that  the  scapula  has  been  successfully  removed  for  growth 
at  ages  varying  between  "about  seventy"  and  "about  eight. 
The  former  was  a  patient  of  Prof.  Syme,  who  died  about  two 
months  after  the  operation,  apparently  of  internal  deposits.  I  he 
latter  case  occurred  in  India  *  the  upper  extremity  being  removed 

at  the  same  time.  ... 

Dangers  of  the  Operation  and  Causes  of  Death.— Ihese  will 
be  the  same  as  those  given  at  the  end  of  the  next  chapter. 

2  Eemoval  of  the  Scapula  for  Oaries.f— This  needs  no  especial 
mention.  The  parts  being  sufficiently  exposed  the  operation 
will  be  conducted,  as  far  as  possible,  sub-periosteally,  by  means  oi 
appropriate  blunt  dissectors  or  periosteal  elevators. 

*  A  very  brief  mention  of  this  case  is  given  in  a  letter,  Lancet,  1874,  vol.  i. 
p  819.  It  is  not  stated  whether  the  patient  was  a  native  or  no 
P  -  A  good  case  of  this  kind  is  recorded  by  Sir  W.  Fergusson  CJA*-G£  2V«J 
vol  xxxi  D  vo)  An  exquisite  drawing  of  the  scapula-one  of  the  very  best  by 
It  handsVthe  Baggs-will  be  found  in  the  same  author's  Practical  SurgeA 
4th  ed.  p.  309,  Fig.  144- 
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REMOVAL  OF  THE  UPPER  EXTREMITY,  ARM, 
SCAPULA,  AND  GREATER  PART  OF  THE 
CLAVICLE. 

INTERSCAPTJLO-THOBACIC  AMPUTATION". 

This  operation,  performed  chiefly  for  growths  which  cannot  be 
completely  removed  by  amputation  at  the  shoulder-joint,*  and 
much  more  rarely  for  injury,  has  been  of  late  years  advocated  by 
M.  Paul  Berger  (If  Amputation  du  membre  Suptrieur  dans  la  conti- 
guity du  tronc,  Paris,  1887)  amongst  Continental  surgeons,  and  by 
Mr.  Treves  in  this  country. 

The  method  described  below  is  that  of  M.  Berger ;  a  very  clear 
account  is  that  given  by  M.  Farabeuf  Qoc.  supra  cit.)  and  Mr.  Treves 
(Oper.  Surgery,  vol.  i.  p.  397)  on  which  I  have  drawn  largely. 

First  Step. — Division  of  the  clavicle  and  securing  the  vessels. 
The  patient  being  brought  to  the  edge  of  the  table,  with  his 
shoulders  raised,  the  surgeon,  standing  outside  the  limb,  makes  an 
incision  with  a  stout  scalpel  along  the  whole  length  of  the  clavicle, 
from  just  outside  the  sterno-mastoid  muscle  to  a  point  immediately 
beyond  the  acromioclavicular  joint.  The  incision  divides  the  peri- 
osteum  down  to  the  bone  over  the  middle  portion  of  the  clavicle. 
At  this  stage,  venous  oozing  from  the  large  superficial  veins  here 
met  with  may  be  very  free.  With  a  curved  elevator  (Pig.  36)  the 
periosteum  is  separated  from  the  middle  portion  of  the  clavicle  t 
fTSe  blunt  hook  (Treves)  or  a  blunt  dissector  being  passed 
under  the  inner  end  of  the  bared  part  of  the  clavicle,  this  is  sawn 
through  with  a  narrow  or  chain-saw.  The  same  part  of  the  clavicle 
bemgnow raised  and  steadied  with  lion-forceps,  and  the  periosteum 

,  JPrtDy  SUrge°n  iD  d°ubt  aS  t0  the  necessity  of  submitting  his  patient  to  so 
severe  an  operation,  should  begin  by  an  incision  between  the  deltoid  and  pec- 

ond  ^^7'  T   th"n'  Wh6n  thG  mUSCleS  are  thoroughly  retracted,  examine  the 

a  e  elP  1°.  I     T     '  ^  glandS'  and  Whether  the  lar<?e  vessels  serves 
<*re  embedded  in  the  growth,  &c. 

ProfTom  Pr6limina7  ^tachment  of  the  periosteum  was  recommended  by 
.  ot  O  her  as  a  safeguard  against  wounding  the  vessels.  Mr.  Chavasse  Qoc. 
Dprinpto  Sf^!  ,  '  Practlcallv  this  step  is  not  to  be  recommended,  as  the 
dMded"  ^         Subclaviu8  mus°le,  and  has  to  be  immediately 


154       OPERATIONS  ON  THE  UPPER  EXTREMITY. 

completely  separated  from  its  under  surface,  the  bone  is  again 
divided  at  the  outer  end  of  its  middle  third.    The  exposed  sub-  ; 
clavius  with  its  sheath  is  now  isolated  and  cut  through  close  to 
the  site  of  the  inner  section  of  the  clavicle,  dissected  up  so  as  to 
expose  the  large  vessels,  and  turned  outwards.*    Fasciae  of  varying  i 
thickness  will  have  to  be  divided  before  the  vessels  are  reached  1 
(Treves).    During  this  step  the  upper  border  of  the  pectoralis  ■ 
minor  should,  if  possible,  be  defined;   the   surgeon   must  be 
prepared  for  troublesome  bleeding  from  the  cephalic  vein  and 


Fig.  68. 


Imerscapulo-thoracic  amputation.    Outline  of  the  flaps  (left  side)  The 
posterior  or  cervico-scapular  is  shown  dotted.    (Farabeuf. ) 

branches  of  the  acromio-thoracic  vessels,  and  he  may  find  a  guide 
recommended  by  Berger-viz.,  the  external  anterior  thoracic  nerve 
easv  to  see  or  feel.  This  nerve,  if  followed  upwards,  leads  to  the 
interval  between  the  artery  and  v  ein  t  These  large  vessels  are  hen 
secured  and  divided  between  double  ligatures  of  carefully  steril  sed 
silk,  pushed  well  apart  in  each  case,  and  tied  very  securely  beioie 
each  vessel  is  cut.  The  ligatures  should  be  placed  upon  the 
Slav  an  vessels  themselves,  at  a  point  to  which  the  tubercle  on 
thejh^t^^  U 
*  The  subclavius  must  be  thoroughly  divided  iu  order  to  obtain  room  for 

*+SSffi2Sig  for  the  pulsation  of  the  artery  will  be  another  aid. 


I 


Fig.  69. 
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secured  first,  so  that  as  little  blood  as  possible  be  left  in  the  extremity 
/Treves)  This  step  will  lessen  the  size  of  the  vein  and  render  the 
securing  of  it  less  difficult;  furthermore,  as  pointed  out  by  Froi. 
Keen  if  the  vein  be  injured,  as  happened  in  his  case  while  it  is 
being;  tied,  the  wound  will  not  be  flooded  with  blood.  If  however, 
the  vein  be  so  much  distended  as  to  obscure  the  artery,  the  former 
vessel  must  be  taken  first.  In  either  case  the  greatest  care  must 
taken  not  to  injure  this  vessel  for  fear  of  air  entering  the  circula- 
tion. If  any  such  accident  occur  the  spot  must  be  instantly 
closed,  and  the  wound  flooded  with  some  weak  aseptic  lotion. 
While' exposing  the  vessels,  the  supra-scapular  vessels  will  probably 
be  seen  crossing  the  upper  part  of  the  wound, ,  and  should  be 
secured. 

•  Second  Stage.— Formation  of  the  flaps.  These  are  pectoro- 
axillary  and  cervico-scapular,  and,  in  fashioning  them,  the  surgeon 
must  be  guided  by  the  extent  of  the 
disease.  The  patient  being  so  placed  and 
steadied  that  the  whole  of  the  scapular 
region  is  free  of  the  table,  and  the  surgeon 
standing  between  the  limb  and  the  trunk, 
the  pectoro-axillary  flap  is  then  traced  as 
in  Figs.  68  and  69.  As  there  shown  it 
commences  in  the  centre  of  the  incision 
■over  the  clavicle,  runs  downwards  and 
outwards  just  above  the  coracoid  process, 
and  then  parallel  with,  but  a  little  external 
to,  the  depression  between  the  deltoid  and 
pectoralis  major.  On  reaching  the  point 
where  the  anterior  wall  of  the  axilla  and 
the  arm  join,  the  knife  is  carried  over  the 
lower  edge  of  the  pectoralis  major  across 
the  axillary  aspect  of  the  arm  (Fig.  68), 
and  then  backwards  and  downwards  (the 
limb  being  well  raised  by  an  assistant) 
•so  as  to  pass  over  the  lower  edges  of  the  latissimus  dorsi  and  teres 
major  and  end  over  the  apex  of  the  scapula  (Fig.  69).  The  above 
incision  only  divides  skin  and  fascias.  The  pectoralis  major  is  next 
cut,  and  the  pectoralis  minor  found  and  severed  near  the  coracoid 
process.  The  top  of  the  axilla  being  now  well  opened  up,  the 
•cords  of  the  plexus  are  divided  at  the  same  level  as  the  large 
vessels,  great  care  being  taken  of  the  central  ligatures  on  these, 
the  patient  being  rolled  over  on  to  his  sound  side,  and  the  limb 
drawn  across  the  chest.  The  cervico-dorsal  flap  is  next  made  by 
drawing  the  knife  from  the  outer  extremity  of  the  clavicular  in- 
cision, straight  back  over  the  spine  of  the  scapula  to  the  lower 
angle  of  this  bone,  where  it  meets  the  first  incision.  The  skin 
and  fascia  divided  by  this  incision  are  reflected  to  the  vertebral 
border  of  the  scapula. 

Nothing  now  remains  but  the  third  and  last  stage — viz.,  the 


Interscapulo-thoracic  amputa- 
tion (right  side).  (Keen.) 
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removal  of  the  limb.  This  is  effected  by  the  division  of  the 
trapezius,  omo-hyoid,  levator  anguli,  rhomboids  and  serratus 
magnus.  While  these  muscles  are  severed  the  flaps  are  well  held  j 
back,  and  the  limb  suitably  manipulated,  partly  by  an  assistant 
and  partly  by  the  left  hand  of  the  operator.*  During  this  stage 
the  posterior  scapular  certainly,  and  the  supra-scapular,  if  not 
secured  before  (p.  155),  will  require  ligatures.  But  of  course  the 
mere  mention  of  normal  arteries  gives  no  idea  of  the  number  that 
will  be  met  with,  veins  as  well  as  arteries,  enlarged  in  cases  of  new 
growths.  This  makes  it  all  the  more  important  to  secure  first  the 
subclavian  artery  and  vein. 

The  flaps  and  all  the  recesses  of  the  large  wound  are  most  care- 
fully scrutinised  for  any  evidence  of  infiltration  or  extension  of 
new  growth.  The  condition  of  the  glands  in  the  posterior  triangle 
should  also  be  investigated. 

Dangers  of  the  Operation  and  Causes  of  Death. — These  are : 
I .  Hemorrhage.  This  may  be  met  with  from  the  main  trunk, 
the  branches  of  the  axillary,  and  the  enlarged  anastomosing  veins 
in  cases  of  growth.  The  first  two  of  these  dangers  and  the 
third,  to  a  larger  extent,  will  be  met  by  tying  the  subclavian 
vessels  after  Berger's  method.  This  also  prevents  entrance  of  air 
into  the  large  veins,  allows  of  section  of  vascular  muscles  like  the 
great  pectoral  with  scarcely  any  blood,  while  division  of  the 
posterior  muscles,  where  the  arterial  supply  has  not  been  cut  off, 
is  reserved  for  the  last  step  of  the  operation.  If,  after  resection 
of  the  clavicle,  it  is  found  impossible  to  secure  the  third  part  of  the 
subclavian  vessels  owing  to  the  profuse  venous  oozing,  or  from  the 
displacement  of  the  parts  from  invasion  by  the  growth,  Mr. 
Chavasse  advises  proceeding  at  once  to  make  the  upper  part 
of  the  anterior  flap,  dividing  the  two  pectoral  muscles,  and,  after 
fully  exposing  the  first  part  of  the  axillary  vessels,  tracing  these 
up  to  the  scalenus  anticus  and  tying  the  subclavian  artery  anJ 
vein.t  Other  courses  open  are  to  tie  the  subclavian  vessels  in  the 
third  part  in  the  usual  way.  Dr.  Joseph  Bell  (Man.  of  Surg \ 
Operations,  6th  ed.),  secured  the  haemorrhage  by  a  "skewer" 

*  The  humerus,  if  much  invaded  by  growth,  may,  here,  give  way. 

t  Mr.  Chavasse,  in  his  case  {Med.-CMr.  Trans.,  vol.  lxxiii.  p.  Si),  being  unabl 
owing  to  free  venous  oozing,  to  tie  the  subclavian  vessels,  divided  the  first  pr 
of  the  axillary  vessels  between  double  ligatures.  Profuse  arterial  hsmorrh 
followed  on  the  seventeenth  day  from  the  lower  part  of  the  wound  which 
granulating— it  is  not  stated  whether  the  healing  had  been  aseptic  throughou 
The  second  part  of  the  subclavian  artery  was  tied,  and  the  patient  made 
excellent  recovery.  Prof.  Keen  (Amer.  Journ.  Med.  Sri.,  June  1894)  met  with 
great  trouble  in  securing  the  subclavian  vein.  "  A  large  vein  under  the  inne: 
sawn  end  of  the  clavicle  tore,  and  gave  me  much  trouble,  but  finally,  partly  by  I 
ligature  round  the  tissues,  in  which  lay  the  vein,  and  partly  by  a  ligature  whici 
was  applied  temporarily  round  the  tissues  and  around  the  sawn  end  of  tn 
clavicle  in  a  groove  sawed  in  the  bone,  so  as  to  prevent  the  slipping  of  the  hgatu 
I  was  able  to  control  it."  Another  most  instructive  case  is  given  by  Prof.  Kee 
Anncds  of  Surgery,  June  1895. 
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passed  under  the  clavicle  and  vessels  and  a  rubber  cord  looped 
round. 

2.  Shock.  This  will  be  met  by  taking  every  step  to  prevent 
hemorrhage,*  emptying  the  limb  of  venous  blood  before  the  vein 
is  tied,  keeping  the  body  warm,  administering  ether,  and  com- 
pleting the  operation  as  speedily  as  possible.  Afterwards  infusion 
of  saline  fluid  (p.  86),  should  be  resorted  to,  if  other  methods — e.g., 
subcutaneous  injection  of  strychnine,  ether  or  brandy,  enemata  of 
port  wine  and  beef-tea,  and  firm  bandaging  of  the  limb  are  in- 
sufficient. 

3.  Septicemia.  This  is  a  very  probable  danger,  if  the  flaps 
(perhaps  left  needlessly  full)  slough,  or  if  retention  and  bagging  of 
discharges  are  allowed  to  occur  in  the  large  cavity  which  will  be 
present  in  the  stump,  unless  this  is  obliterated  by  pressure,  or  that 
which  is  left  sufficiently  drained. 

4.  Entrance  of  air  into  veins.  This  very  nearly  proved  fatal  in 
a  case  in  which  Mr.  Jessop,  some  years  ago,  removed  the  scapula, 
outer  half  of  the  clavicle,  and  the  upper  extremity  (Brit.  Med. 
Joum,,  vol.  i.  1874,  p.  12). 

In  this  case  the  scapula  seems  to  have  been  removed  owing  "  to  considerable 
deficiency  of  cover"  after  removal  of  an  upper  limb  much  damaged  by  a 
machinery  accident.  "Whilst  cutting  through  the  last  attachments  of  the 
scapula,  two  distinct  loud  whiffs  were  heard,  caused  by  the  rush  of  air  into  the 
subclavian  vein."  The  operation  was  completed  while  artificial  respiration  was 
being  performed,  and  the  lad  recovered. 

5.  Eecurrence.  While  the  results  of  this  severe  operation  are 
as  far  as  immediate  recovery  goes,  good,  recurrence,  in  the  case  of 
periosteal  sarcomata,  takes  place,  as  a  rule,  within  six  or  twelve 
months.  Thus  out  of  forty-three  cases  in  which  the  operation  was 
performed  for  the  removal  of  new  growths,  thirty-four  recovered  ■ 
of  these  the  result  is  uncertain  in  ten.  In  fourteen  recurrence  took 
place  and  m  eleven  of  these  within  the  year.  Occasionally,  in  the 
case  of  the  firmer  and  slower  growths  especially,  viz.,  enchondromata 
■osteo-chondromata,  it  may  be  advisable  to  attack  the  recurrence  ' 

In  a  case  of  Mr.  Heath's  (loc.  supra  oit),  recurrence  took  place  seven  months 
a  er  extirpation  of  arm  and  scapula  in  a  lad  aged  sixteen,  with  two  yea"  ht 
tory  of  the  growth,  an  «  osteo-sarcoma."    The  recurrent  growth  was  removed 
but two  years  and  a  half  after  the  original  operation  re'currencHgaln  took 
place,  and  was  dealt  with  about  five  months  later.    A  rapid  recoverv  S  J 
*d  at  the  time  of  this,  the  latest  operation,  no  signs  of  extensTon  to  ? 
-gans  could  be  detected,  and  the  patient  was  in  "robust  health  ^ 

J:  ?        PatiGnt  SUrviye'  an  artificial  limb  should  be  fitted  at 
£  early  date.    It  may  not  admit  of  active  usefulness,  but  it  til 

vh  cVmT  m  VVTntmgthe ,feelinS'0f  raost  h^me  lop  id  dues 

«*  MacanCaamear°a  faZ^Ti  ^IST™^^ 
^ry  after  remL/ 0f  ^r   of  th?  '  clav^ 1™%^*  *         the  SUb0^ 
•*ge  of  the  operation  was  very  R  St  and  tl  Jl    h»»°"*age  during  the  last 

very  great,  and  the  patient  sank  on  the  following  day. 


CHAPTER  IX. 


OPERATIONS  ON  THE  CLAVICLE. 

REMOVAL  OF  THE  CLAVICLE. 

Removal  may  be  required  for  new  growths  or  necrosis.    In  either 
case  it  is  but  rarely  called  for.    That  for  necrosis  differs  m  n 
way,  save  for  the  importance  of  surrour+ding  parts,  from  the  sam 
operation  elsewhere.  ™ 

Removal  of  the  Entire  Clavicle  for  New  Growths.— Ihe  fol- 
lowing account  by  Mr.  Bowreman  Jessett  {Lancet,  vol.  1.  1889 
t>  1077)  of  a  case  in  which  he  removed  the  entire  clavicle  for  a 
large  sub-periosteal  sarcoma,  shows  well  the  sort  of  operation" 
required,  and  the  difficulties  likely  to  be  encountered  : 

The  patient  was  a  girl  aged  sixteen  :  the  growth  was  of  more  than  a  year 
duration,  and  extended  over  the  inner  two-thirds  of  the  clavicle.  The  following 
were  the  most  important  points  which  led  the  surgeon  to  recommend  operation : 
The  a«re  of  the  patient.  The  fact  that  the  growth,  as  shown  in  an  illustration 
which  accompanies  the  paper,  extended  much  farther  on  to  the  chest  wall  than 
it  did  into  the  neck.  It  had  originated  on  the  front  of  the  clavicle,  and  had. 
only  quite  lately  caused  any  pressure  on  the  vessels.  The  skin  was  not  imphl 
cated  •  while  complete  removal  was  doubtful  and  attended  with  much  risk,  H 
left,  the  growth  must  inevitably  have  been  fatal,  and,  from  pressure  on  the  large, 
nerves,  attended  with  great  pain. 

1  JJ  shaped  incision  was  made,  the  long  limb  along  the  clavicle  and  the  shorte 
one  Vver  the  sterno-clavicular  joint  and  growth.  Flaps  being  reflected,  th 
muscles  were  detached  from  the  bone  as  far  as  possible,  and  the  outer  fibres  oi 
Z  emo  mastoid  divided  on  a  director.  A  metal  spatula  was  -xt  passec 
lehinXboneatthe  junction  of  the  outer  and  -^le  thirds,  and  the  bon 
divided  here  with  a  narrow  saw,  the  section  being  completed  with  bone  forcepL 
The  nner  fragment  was  then  pulled  forwards  with  ^iorc^  .Me  ^ 
subclavius*  was  carefully  detached  with  scissors  curved  on  the  flat.  Somr 

*  In  Prof.  Mott's  case  {Amer.  Journ.  31ed.  Sti.  (O.S.),  vol  iii.  p.  100)  the  sub 
clavius  could  not  be  seen,  being  incorporated  with  the  diseased ^ 

r»„-of^b»t»^e. good  recover  The  growth  was  o„  osteo^rc  » 
olher  cases  where  the  after  use  or  the  limb  has  been  so  good. 
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difficulty  was  met  with  in  opening  the  sterno-clavicular  joint,  as  this  was  over- 
lapped by  the  growth.*  A  further  extension  of  this  over  the  top  of  the  first  rib 
made  it  difficult  to  divide  the  costo-clavicular  ligament,  which  was  effected 
with  scissors  after  suitable  dragging  up  and  rotation  of  the  fragment  and  growth. 
Care  was  taken  to  leave  untouched  the  sternal  head  of  the  sterno-mastoid.  The 
anterior  and  external  jugular  veins  were  divided  between  double  ligatures.  The 
outer  part  of  the  clavicle  was  then  seized  with  lion-forceps  and  removed  (a  small 
portion  of  the  periosteum  at  the  extreme  end  being  left)  after  division  of  the 
muscular  and  ligamentous  attachments.  There  was  very  little  loss  of  blood. 
The  patient  made  a  good  recovery,  and  three  months  later  "  the  movements 
were  equally  good  with  those  of  the  opposite  side."  An  equally  good  result  was 
obtained  by  Prof.  Mott,  whose  patient  (vide  supra)  survived  fifty -four  years,  his 
death  being  then  not  connected  with  the  growth.  The  use  of  the  arm  is  said  to 
have  been  complete.  In  Mr.  Travers's  case,  where  three- fourths  of  the  clavicle 
were  removed,  there  was  scarcely  any  restriction  of  the  movements  of  the  arm, 
one  of  the  boy's  amusements  having  been  rowing  on  the  Thames.  Again,  in  a 
case  in  which  the  whole  clavicle,  save  a  small  portion  of  the  acromial'  end, 
was  removed  for  a  malignant  growth,  the  man  afterwards  did  not  find  the  loss 
any  hindrance,  being  able  to  act  as  a  bricklayer's  labourer  and  miner. 

A  good  instance  of  partial  removal  of  the  clavicle  is  recorded  by 
Mr.  Bland  Sutton  (Clin.  Soc.  Trans.,  vol.  xxiv.  p.  12).  Here  the 
acromial  half  was  removed  for  a  myeloid  growth  in  a  woman,  aged 
twenty-six.  The  chief  difficulties  "met  with  were,  first,  the  tight- 
ness with  which  the  bony  capsule  was  tied  down  over  the  coracoid 
process  by  the  coraco-clavicular  ligaments,  these  structures  re- 
quiring careful  division  with  scissors.  Secondly,  the  supra- 
scapular nerve  ran  in  a  shallow  groove  in  the  capsule  of  the 
tumour,  and  was  reflected  without  injury.  Nearly  four  years  later 
there  was  no  evidence  of  recurrence.  A  fibrous  band  united  the 
remains  of  the  clavicle  and  the  acromion,  and  the  patient  could 
perform  all  movements  of  the  extremity  perfectly. 
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While  this  condition  is  extremely  rare,  it  is  of  such  importance 
as  to  claim  some  notice  here.  1 

An  excellent  instance,  most  successfully  treated,  has  been  rP 
corded  by  Mr.  Barker  (Clin.  Soc.  Tram.,  vol.  xix.  p.  104) 

A  boy,  aged  twelve,  was  noticed  soon  after  birth  to  have  a  fracture  of  the  ririit 
clancle,  the  cause  of  this  being  uncertain.    Up  to  nine  years  of  n  °  T  \  nl 

^^^^^^^^ 
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fingers  to  become  stiff  and  fixed  in  a  flexed  position  in  writing,  this  condition 
soon  amounting  to  one  of  painful  spasm,  rendering  the  writing  quite  illegible. 

With  a  view  of  resecting  the  false  joint,  lifting  the  inner  end  of  ; 
the  outer  fragment  off  the  brachial  plexus,  and  wiring  it  to  the;! 
inner  fragment,  Mr.  Barker  operated  as  follows  : 

Observing  all  the  details  of  the  Listerian  method  of  antisepsis,  I  made  a 
semilunar  incision,  about  3  inches  long,  with  its  two  ends  on  the  clavicle,  and  . 
its  convexity  downwards.  This  corresponded  to  the  middle  of  the  bone,  having. ; 
the  false  joint  above  its  centre.  The  flap  of  skin  so  formed  was  turned  upwards?) 
off  the  bone,  and  with  it  I  dissected  up  some  fibres  of  the  pectoralis  with  the*  I 
object  of  securing  that  the  nutrition  of  the  skin  should  not  be  disturbed  byrf 
dividing  its  deeper  vessels.  The  bone  being  thus  exposed,  a  false  joint  was  found:| 
between  the  broken  ends,  which  were  united  by  fibrous  tissue.  I  now  divided-., 
the  outer  end  of  the  inner  fragment  obliquely  in  a  plane  running  from  within.; 
outwards,  and  from  before  backwards.  The  section  was  made  with  Go\van'g« 
osteotome,  and  was  done  very  cautiously,  so  as  to  disturb  the  periosteum  andi 
soft  parts  as  little  as  possible,  and  obviate  all  risks  to  the  vessels  running  be-'-ji 
neath  the  clavicle.  I  then  placed  the  osteotome  on  the  inner  end  of  the  outeif, 
fragment,  and  divided  it  in  a  plane  corresponding  to  that  of  the  section  of  the'., 
inner  fragment.  Here  my  first  cut  was  too  oblique,  and  I  withdrew  the  blade  o4  i 
the  saw ;  but  the  second  was  accurately  placed  and  sacrificed  less  bone.  I  now* 
lifted  the  inner  end  of  the  outer  fragment  off  the  brachial  plexus,  and  placed  its: 
cut  surface  resting  upon  that  of  the  inner  portion  of  the  bone.  A  silver  wire! 
was  then  passed  through  both  ends  from  before  backwards,  and  twisted  firmlyrl 
This  seemed  to  secure  sufficient  fixation  of  the  two  portions,  and  the  ends  of  tht< 
wire  were  cut,  and  the  twisted  portion  bent  level  with  the  bone.  The  skin  vra&k 
then  united  with  ordinary  carbolised  catgut,  the  edges  of  the  pectoral  rnusch 1 
having  been  first  brought  together  with  stitches  of  the  same.  A  strand  of  catgu'uja 
was  also  inserted  between  the  lips  of  the  wound  for  drainage.  No  blood  to  any;, 
amount  was  lost,  and  the  wound  was  a  dry  one.  I  therefore  dressed  it  wittt 
powdered  iodoform  and  salicylic  wool,  considering  the  latter  more  elastic  than 
gauze.  Plenty  of  ordinary  wool  was  added  for  padding,  and  over  all  a  plaster-ofi 
Paris  bandage  was  laid  on.  This  was  applied  over  a  webbed  vest  precisely  as  fo 
spinal  caries,  and  completely  immobilised  the  arm  and  shoulder  for  the  montko 
during  which  it  was  worn.  To  this  perfect  fixation  of  the  parts  concerned,  quitd 
as  much  as  to  the  accurate  apposition  of  the  cut  surfaces  of  the  bone,  the  gootp 
result  of  the  operation  is,  in  my  opinion,  to  be  ascribed. 

The  dressings  were  not  disturbed  for  fourteen  days,  when  the  wound  waJ 
found  united  by  first  intention,  except  at  one  point  where  the  catgut  drain  waJ 
still  unabsorbed.  There  was  not  a  drop  of  pus  anywhere.  A  similar  dressing 
was  applied,  and  not  removed  for  fourteen  days,  when  all  healing  was  complete 
The  plaster  corset  was  then  removed,  and  a  mass  of  callus  could  be  felt  at  th  i 
seat  of  operation.  A  week  later  the  power  of  writing  was  found  to  be  muc 
improved,  and  the  arm  became  perfect  in  all  its  functions. 

Mr.  Pollard  (Brit.  Med.  Journ.,  vol.  i.  1887,  p.  676)  records  a  case  of  ununite'I 
fracture  of  about  four  months'  duration  in  an  infant  aged  eighteen  months,  i 
which  he  resected  and  wired  the  fragments  with  an  excellent  result.  Soun 
union  followed,  and  the  arm,  previously  hardly  used  at  all,  was  moved  as  well  a  I 
the  other. 

In  those  cases  where  much  deformity  has  followed  union  of 
fractured  clavicle,  it  will  be  quite  justifiable,  with  strict  autisepti 
precautions,  to  explore  and  remove  the  projecting  bone,  with  a 
•osteotome  or  saw. 
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I  have  done  this  in  a  young  woman  in  whom  a  very  ugly  projection  remained 
after  the  union  of  a  fracture  some  years  before.  The  wound  healed  in  eight  davs 
and  not  only  was  the  deformity  removed,  but  the  pain  in  the  hand  and  weakness 
of  the  limb  (no  doubt  very  largely  neurotic)  disappeared  entirely  after  this  opera- 
tion, which  was  performed  at  the  patient's  urgent  request. 

I  think  such  steps  may  well  be  taken  more  frequently  The 
s^bclavius  renders  the  important  parts  below  the  clavicle  quite 
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PART  II. 


THE  HEAD  AND  NECK. 


CHAPTEE  I. 

OPERATIONS  ON  THE  SCALP. 

But  few — viz.,  those  for  large  fibro-cellular  tumours,  and  the 
vascular  tumours  known  as  aneurisms  by  anastomosis,  &c. — will 
require  mention  in  a  work  like  this. 

FIBRO-CELLIjUAB  TTJMOUBS,  OB  MOLLUSCUM 

FIBBOSUM. 

These  rare  growths  occasionally  require  removal,  on  account  of 
their  hideous  deformity.*    The  chief  points  of  importance  in  such: 
operations  are —  I .  The  haemorrhage.   This  may  be  terrific,  f  copious, 
and  weeping  from  every  part,  owing  to  the  huge  size  of  the  growth 
and  the  vascularity  of  the  parts.    It  is  best  met  by  an  ingenious- 
precaution  of  Mr.  Hutchinson's,  t  who  prevented  all  arterial  haemor- 
rhage during  an  extensive  operation  of  this  kind  by  applying  2 

*  A  good  illustration  of  these  growths  is  given  by  Mr.  Hutchinson  (Lond.  Hosp. 
Beports,  vol.  ii.  frontispiece),  and  another  by  Sir  J.  E.  Erichsen  (Surg.,  vol.  iLi 
p.  533).    The  drawing  in  this  case  is  said  to  be  taken  from  a  patient  of  Sir  W. 
Stokes.    This  surgeon  figures  an  excellent  one  (Dub.  Journ.  Med.  Sci.,  vol.  Ixi. 
(N.S.).  frontispiece). 

t  It  is  so  described  by  Sir  W.  Stokes  (loc.  supra  cit.).  The  patient,  a  man. 
aged  thirty-three,  in  good  condition,  almost  died  on  the  table,  N61aton's  method 
of  inverting  the  head  being  made  use  of  with  excellent  results. 

%  Loc.  supra  cit.,  p.  118.  The  piece  of  scalp  removed  here  was  twice  as  large 
as  the  palm  of  the  band.  Owing  to  the  precautions  taken,  there  was  no  arterial 
haemorrhage.  In  Sir  W.  Stokes'  case,  the  base  of  the  growth  was  very  wide 
reaching  from  above  and  in  front  of  the  right  ear  to  the  left  of  the  occipital 
protuberance,  upwards  as  high  as  the  vertex,  and  hanging  down  as  low  as  the 
shoulder  In  such  a  case,  Mr.  Hutchinson's  plan  might  be  made  use  of  by 
applying  the  tourniquet  carefully  round  the  lower  jaw  and  nape  of  the  neck  if  it 
could  not  be  applied  from  the  latter  point  obliquely  upwards  on  to  the  forehead, 
the  strap  being  kept  low  in  position,  if  needful,  by  loops  of  bandage  passed  under 
it  on  either  side,  and  drawn  downwards  by  assistants. 
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round  the  head,  just  above  the  ears,  a  Petit's  tourniquet  with  a 
narrow  strap.  In  a  smaller  case,  strong  india-rubber  bands,  with 
pads  over  the  chief  arteries,  may  perhaps  be  useful.  (2)  The 
need  of  maintaining  strict  asepsis.  As  nearly  the  whole  thickness 
of  the  scalp  affected  must  usually  be  sacrificed,  the  pericranium 
may  be  damaged  and  the  bone  necessarily  exposed,  especially 
during  the  tedious  process  of  granulation  by  which  the  extensive 
wound  must  heal,  unless  Thiersch's  grafting  is  used.  The  risk  of 
septic  ostitis  and  then  phlebitis  of  the  veins  of  the  diploe  is  well 
known,  with  the  inevitable  result  of  pyemia. 

ANEURISM  BY  ANASTOMOSIS. 

The  treatment  of  these  most  difficult  cases  is  given  under  the 
head  of  Ligature  of  the  External  Carotid. 

QUESTION  OF  OPERATIVE  INTERFERENCE  IN 
GROWTHS  OF  THE  CRANIAL  BONES  AND  DURA 
MATER. 

Under  this  heading  are  included  malignant  growths,  usuallv 
sarcomatous,  springing  from  the  diploe  or  the  dura  mater  and 
having  in  common  the  features  of  steady  progress,  penetration  of 
the  skull,  and  pulsation.  It  remains  to  be  seen  what  operative 
attacks,  aided  by  antiseptic  surgery,  may  avail  in  these  cases,  but 
lor  the  present,  unless  an  opportunity  arise  for  attacking  such 
growths  quite  early-^.,  while  they  are  only  of  the  size  of  t  small 
nut— it  will  be  wiser  not  to  interfere.* 

The  following  case  is  a  good  instance  of  these  growths,  though  it 

bnTSSrTtain,  JV°  ^  6XaCt  °rigiD-    ^4-stion  of  opera- 
tion, as  mentioned  below,  was  repeatedly  discussed  here 

ceived  repeated  blows,  man7  bluish  6tjJ^^^^A^ 

* -  Z thr^' ^gan  t0  °CCUr  Di^.-d  llsSd  thus  ft Tr  e 
le  at^   the7  gradUa117  bGCame  fGWer'  and       the       year  there  had  been 

P-ent.  The  patierft  died  awly  om  London  TlT^  it^  ™ 
begun  in  the  diploe  and  to  h™/™™     ijOIfon-    The  growth  ls  stated  to  have 

(We*,  l876,  vol  i.  TtMwTr^J?  inV°1Ved'  thG  braiD-  Mr-  Wert 
^eXplored.  Tms\£7  ZZt  from  the  hT  *  ^  *"  ^  Which 
•JjUHtto;  the  growth  was  cheoI^/aS^laSL^^^*1^  t0  W  been 
moderate  pressure.  Fits  occurred  laSr  nm  ?P  f ,  UDder  the  influence  of  very 
*»  scirrhous,  were  found  in  the  Tver     '        ^  B^°sits>  th^t  to 

+  He  was  still  alive  in  1890. 
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At  a  spot  ,  inches  above  the  left  ear  was  a  elevation  of  the  scalp .measur- 
ing nearly  5A  inches  in  one  diameter,  and  about  4j  in  the  other.    Ihere  was  no 

&         '  *\   .         ...  v,nt  liTinsuallv  laree  vessels  were  to  t>e  ieit 

ulceration  of  the  scalp  tissues  ^b^^1^  of  the  skuii  appeared  to  , 
over  the  area  thus  prominent.    In  the  cent ™  the  do  ^ 

be  deficient  over  a  circular  spot  o"^etoted  cranial  bone, 

deeply  dimpled  by  finger-pressure  as  if  through  a  ring  01  P  _ 
Over  this  central  gap,  pulsation  was  strongly  marked  and  rather  heaving  , 

periphery,  was  a  remarkable  feelmg as  J  of  bony  «  orania,  „ 

present,  but  no  oculo-motor  paralysis.    The  reflexes  were  no 
no  loss  of  sensation  or  motio^  .  t  had  occasional  throbbing  and 

hospital  without  anything  being  done.  _  _ 

Unless  such  a  case  can  be  see, .very eariy  (and  tH-s  )ust  he 

tone  by  sufficient  trephine  ovojns  and  ]om mg  th semt  ^ 
chisel.*  In  the  above  case  at  least  ion ^crown  m_ 
removed  at  the  different  angles  of       P°wtt.   it  m  ^ 

bered  that  the  overlying  ^  «  ;  *  ™ai  the  growth, 
perhaps  (from  the  enlarged  gland)  already  invo  ^  rtain 

In  isolating  and  going  wide  of  ^.f^^o  be  crossed,  and 
whether  one  or  more  stares  would  not  have  to  ^ 
sinuses,  such  as  the  superior  long tadmal  jened  with  in 

Then,  supposing  the  bone  ^^X^CmV/alrl 
growth,  in  one  or  more  pieces,  if  the  gr °™  *  d  the  same 
mater,  this  membrane  must  °^^X*Tthe  diploe,  the 
would  very  likely  be  the  case  tte  disease 

,  Ihe  use  of  tae  dental  engine  in  tte.  —  J^E^^X^ 


dura  mater,  is 
p.  129).  The 

died  about  two  months  later 
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cate  work  would  be  required  :  enlarged  branches  of  the  middle 
meningeal  and,  very  likely,  dilated  sinuses  would  require  dealing 
with.  If  the  disease  had  involved,  instead  of  merely  displacing, 
the  brain,  new  and  special  risks  would  have  to  be  encountered 
just  when  the  patient's  condition,  after  an  already  prolonged  opera- 
tion, was  least  fitted  to  bear  them. 

Such  are  amongst  the  chief  difficulties  and  dangers  which 
appeared  to  me  very  likely,  if  not  certain,  to  be  met  with.  They 
do  not  seem  to  me  to  be  exasrsrerated. 

Moreover,  m  these  and  in  any  other  prolonged  operations 
which  deal  with  the  brain  and  its  membranes,  the  fact  must 
never  be  lost  sight  of  that,  what  with  the  necessary  interference 
with  very  vital  organs,  and  what  with  the  anaesthetic,  the  margin 
left  to  the  patient  between  life  and  death  may  be  a  very  narrow 
one.* 


*  About  four  years  ago  I  had  occasion  to  explore  and  attempt  the  removal  of 
a  glioma,  proved  later  to  occupy  almost  the  entire  right  frontal  lobe  of  a  patient 
at  Guy's  Hospital.  The  pulse  failed  so  ominously  with  chloroform  that,  after 
removing  one  crown,  ether  was  given  while  the  trephine  was  applied  again,  and 
the  two  openings  thrown  into  one.  The  substitution  of  this  aneesthetic'  was 
followed  by  so  much  cyanosis  and  jerky,  gasping,  irregular  breathing,  with  a 
fixed  chest  (the  patient  was  a  young  man,  much  emaciated  by  vomiting  and 
headache,  but  free  from  any  lung-trouble),  that  it  was  decided  to  do  no  more 
that  day.  The  patient  never  "came  to,"  and  died  comatose  a  few  hours  later. 
In  this  case  there  had  not  been  time  to  interfere  with  the  brain  and  its  mem- 
branes. Another  patient  of  mine,  admitted  for  epileptic  seizures  connected  with 
a  huge  cancellous  exostosis  of  the  frontal  bone,  which,  as  it  proved,  was  pressing 
inwards  upon  the  brain  and  membranes,  had  been  under  observation  for  a  fort- 
night his  diet  being  strictly  regulated.  On  the  evening  of  Christmas  Dav  his 
diet  having  been  not  unnaturally,  but  too  suddenly,  altered,  a  severe  epileptic 
seizure  came  on;  this  was  followed  by  coma,  rapidly  deepening  into  death  I 
haye  elsewhere  (p.  185)  alluded  to  the  suddenness  with  which  respiration  may 
fan  in  patients  the  subjects  of  middle  meningeal  hemorrhage 
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TREPHINING.* 

OPERATIVE    INTERFERENCE  f    IN    IMMEDIATE  OR 
RECENT  t  FRACTURES  OP  THE  SKULL. 

Indications. — The  chief  of  these  are : 

i.  Compound  Depressed  Fractures. — Whether  symptoms  of 
compression  are  present  or  no,  these  fractures  should,  as  a  rule, 
be  explored  by  reflecting  adequate  flaps,  then  elevating  any 
depressed  fragments,  and  removing  any  which  are  quite  loose.  At 
the  same  time  the  surface  of  the  dura  mater,  where  exposed,  should 
be  carefully  scrutinised,  and,  together  with  the  rest  of  the  wound, 
thoroughly  cleansed. 

With  regard  to  "thorough  cleansing,"  I  may  draw  the  attention 
of  my  younger  readers  to  the  following  forcible  remarks  of  Prof. 
Nancrede  (loc.  supra  cit.)  :  "  Suppose  a  recent  head  injury  just 
brought  into  the  hospital,  how  should  we  proceed  ?  Do  not  care- 
lessly pass  the  forefinger  through  the  filthy,  blood-matted  hair  and 
explore  at  once  the  depths  of  the  wound  to  ascertain  its  nature,  as 
is  too  commonly  the  rule,  but  carefully  shave  the  scalp,  scrub  it 
with  a  nail-brush,  soap  and  water,  remove  all  fatty  matter  with 

*  I  may  take  this  opportunity  of  saying,  once  for  all,  that  much  of  what  is 
written  below  is  based  upon  a  strong  belief  that  trephining,  if  carried  out  by 
careful  hands,  and  with  a  strict  attention  to  antiseptics,  is,  per  se,  an  operation  of 
very  slight  risk.  This  opinion  was  strongly  put  forward  by  Mr.  "Walsham  in 
England  (p.  193),  and  Dr.  Briggs  (p.  197),  Prof.  Nancrede,  Dr.  Amidon  (p.  177). and 
Dr.  J.  B.  Roberts  (p.  170)  in  America.  Prof.  Nancrede  (Med.  News,  Jan.  2S,  1SS8). 
in  support  of  the  belief  that  trephining  is  not  a  dangerous  operation,  and  that 
more  die  from  complications  which  might  have  been  prevented  by  timely  rnter- 
ferance  than  from  the  removal  of  a  disc  of  bone,  shows  that  the  old  mortality  of 
trephining  per  se,  which  he  puts  at  10-69,  is  now,  with  antiseptic  precautions, 
reduced  to  r6  per  cent.,  "although  it  must  not  be  overlooked  that  injuries  to 
the  brain,  its  membranes  or  vessels,  by  careless  operating,  will  increase  this  death, 
rate. " 

t  This  term  is  used  to  include  the  use  of  the  elevator  and  dressing-forceps  as 
well  as  that  of  the  trephine,  a  matter  which  is  alluded  to  again  below  (p.  172)- 

%  By  these  terms  it  is  intended  to  make  a  distinction  between  those  cases  in 
which  operative  interference  is  made  use  of  within  a  few  days  of  a  fracture,  an. 
those  in  which  it  is  only  had  recourse  to  a  long  time  after  the  injury  :  see  p.  9- 
Trephining  for  Traumatic  Epilepsy. 


SIMPLE  DEPRESSED  FRACTURKS. 


167 


ether  or  turpentine  and  alcohol,  completing  the  disinfection  by  a 
thorough  irrigation  with  mercuric  bichloride  solution." 

Operative  interference  is  indicated  in  these  cases  for  two  reasons  : 
(«)  Even  if  no  symptoms  of  compression  are  present  at  first, 
secondaiy  inflammation  is  very  likely  to  follow  in  a  few  days,  it 
not  having  been  possible  by  expectant  treatment  to  completely 
cleanse  the  wound.  If,  now,  some  minute  fragment  of  the  brittle 
inner  table  has  pricked  the  dura  mater,  fatal  septic  meningitis  is 
almost  certain.  If,  therefore,  the  surgeon,  in  these  cases,  waits 
for  evidence  of  compression  as  a  justification  of  operative  inter- 
ference, he  will  too  often  wait  till  it  is  too  late.  Evidence  of  the 
presence  of  dirt,*  especially  of  dirt  ground  down  to,  or  into,  the 
bone,  is  a  reason  for  exploring  the  wound,  even  if  no  symptoms  of 
compression  are  present,  (b)  If  the  patient  recover  from  the  im- 
mediate effects  of  the  fracture,  injury  to  the  inner  table,  insuffi- 
cient to  cause  symptoms  at  the  time,  and  not  detectable  save  by  an 
operation,  may  be  present  all  the  time  and  cause  much  future 
trouble.  In  the  words  of  Prof.  Nancrede  :t  "  Undoubtedly,  many 
patients  recover  in  whom  the  bone  is  not  elevated,  but  in  too 
many  epilepsy,  insanity,  chronic  cerebral  irritation,  &c,  render  life 
a  burden,  and  operations  are  then  required  which  often  prove  use- 
less. %  ....  Operations  for  epilepsy  show  at  times  that,  in  the 
effort  to  bridge  across  the  irregular  fragments,  and  from  the 
constant  irritation  due  to  the  cerebral  pulsation  driving  the  dura 
mater  against  the  bony  fragments,  Nature  throws  out  osteophytic 
growths,  which  eventually — perhaps  after  years — set  up  serious 
trouble." 

ii.  Simple  Depressed  Fractures. — Where  symptoms  of  com- 
pression are  present,  operative  interference  is  the  only  course  open. 
But  where  no  such  symptoms  are  present,  the  expectant  treatment 
is  by  most  surgeons  held  to  be  sufficient.  We  may  perhaps  come 
best  to  a  decision  as  to  using  operative  interference  in  simple 


*  As  proving  that  it  is  not  only  the  risk  of  pressure  on  the  brain,  but  also  the 
entrance  of  septic  matter,  that  indicates  the  use  of  the  trephine,  Wagner  (Volk- 
mann's iSamml.  Bin.  Vortrdge,  pp.  271,  272)-!  am  indebted  to  Prof.  Nancrede  for 
this  reference- shows  that  it  has  been  proved  in  more  than  one  instance  that  even 
a  hair  caught  in  a  fissure  will  certainly  produce  infection  if  not  promptly  removed 
ihe  same  writer  puts  the  mortality  of  immediate  trephining  at  only  1-23  •  that 
when  twenty-four  hours  or  more  had  elapsed,  at  33-33  per  cent. 

t  International  Encyclopedia  of  Surgery,  vol.  v.  p.  24. 

t  Dr  Gunn  {Trans.  Amer.  Surg.  Assoc.,  vol.  i.  p.  89),  speaking  of  later  tre- 
phining for  the  relief  of  old  depressed  fractures,  says,  "Although  results  of  these 
secondary  operations  do  not  show  a  flattering  percentage  of  success,  I  think  that 
the  reason  may  be  looked  for  in  the  late  period  at  which  the  operation  is  per- 
formed. It  is  rare  that  the  patient  submits  to  the  dreaded  operation  till  years 
have  been  wasted  in  the  vain  endeavour  to  effect  a  cure  by  medication.  In  the 
meantime,  the  constant  irritation  has  begotten  a  permanent  impression  upon  the 
has  b       nerV°US  SyStCm'  WhiCh  remaiDS  aftCr  the  offendiDg  P°int  of  irritation 
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•depressed  fractures,  without  symptoms,  by  dividing  them  into  the 
three  following  groups  : — 

1.  Where  the  depression  extends  over  a  considerable  area, 
where  it  is  slight  in  degree — e.g.,  not  more  than  a  sixth  of  an 
inch,  especially  if  the  patient  is  young  and  the  bones  yielding — 
expectant  treatment  is  no  doubt  the  best. 

2.  But,  on  the  other  hand,  where  the  depression  is  limited  and 
defined,  where  the  depressed  fragment  not  only  affects  a  small 
area,  but  is  turned  down  angularly  or  edgeways,  operative  inter- 
ference should  be  resorted  to  at  once,  even  though  no  symptoms 
are  present,  and  whether  there  is  a  wound  or  no,  to  prevent  the 
onset  of  dangers,  immediate  and  remote,  fully  alluded  to  later  on. 

3.  There  is  a  large  class  of  cases  intermediate  between  the 
above,  where  the  fracture  is  a  simple  one,  where  symptoms  are 
absent,  and  where  the  depression  is  sufficient  to  cause  anxiety, 
though  not  so  sharply  defined  as  to  call  imperatively  for  operation. 

Finally,  in  any  fracture  in  which  the  question  of  operative 
interference  arises,  the  kind  of  violence  must  be  remembered. 
Was  this  concentrated  over  a  small  area,  and  thus  likely  to  bring 
about  serious  depression  and  comminution  of  the  internal  table, 
or  was  it  indirect  and  diffuse,  and  thus  likely  to  have  produced  a 
long  fissure-fracture  with  little  depression,  but-perhaps  tearing  open 
meningeal  vessels  or  sinuses,  opening  up  the  middle  ear,  nose,  or 
pharynx,  and  spreading  far  into  the  base  ? 

In  cases  of  simple  depressed  fracture,  if  the  surgeon  decide  to 
wait  for  symptoms,  he  can  appeal  to  an  array  of  great  names  who 
concur  in  putting  aside  operative  interference  in  these  cases. 
While  it  is  much  to  be  desired  that,  in  this  as  in  other  cases 
where  modern  surgery  seems  likely  to  reverse  the  weighty  opinion 
of  those  who  have  gone  on  before  us,  no  change  in  practice  shall  be 
made  hastily,  it  is  impossible  to  write  on  this  matter  nowadays 
without  seeing  that,  owing  to  the  introduction  of  antiseptics  and 
the  lessening  dread  of  operations  on  the  skull  and  brain,  the 
pendulum  of  opinion,  which  has  for  so  many  years  swung  in  the 
direction  of  non-interference,  is  now  coming  back  towards  the 
opposite  view. 

However  these  cpiestions  may  be  decided,  it  will  be  agreed  that 
all  surgeons  departing  from  the  time-honoured  rule  of  non-inter- 
ference in  simple  depressed  fractures  without  symptoms,  must,  by 
paying  careful  attention  to  the  following  points,  make  certain  of 
not  bringing  disrepute  on  trephining  or  elevation  of  bone : 

1.  That  a  freer  use  of  the  trephine  in  doubtful  cases  can  be 
justified  alone  by  keeping  the  wound  strictly  aseptic  throughout. 

2.  Any  conditions  contra-indicating  the  operation  must  be 
carefully  looked  for— viz.,  (1)  Encephalitis;   (2)  Injury  to  the 

Influence  of  Site— It  is  often  said  that  a  depressed  fracture, 
even  if  distinctly  marked,  over  the  frontal  sinuses,  does  not  recl"ir? 
operative  interference,  and  that  any  such  steps  should  be  avoided 
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for  fear  of  leaving  a  fistulous  opening  leading  to  passage  of  air 
and  troublesome  emphysema.  But  it  must  be  remembered  that 
these  sinuses  do  not  appear  before  the  age  of  fifteen  or  sixteen, 
and  that,  even  in  adult  skulls,  the  extent  of  their  development  is 
most  uncertain,  the  sinuses  being  sometimes  represented  by  a 
small  unilateral  cell  instead  of  fair-sized  bilateral  cavities.* 
Other  sites,  which  it  is  well  to  avoid  in  trephining,  if  possible, 
are  the  position  of  large  sinuses, t  that  of  the  trunk  and  chief 
branches  of  the  middle  meningeal  artery,  t  and  also  the  lines  of 
the  sutures,  apart  from  any  subjacent  sinuses,  as  here  the  dura 
mater  is  firmly  attached,  unless  it  chance  to  be  loosened  by  a 
violent  blow.  Age,  too,  must  have  proper  weight  attached  to  it, 
it  being  well  known  that  in  the  first  few  years  of  life  a  very 
considerable  depression  may  take  place  after  an  injury,  and  yet 
be  followed  by  absence  of  head-symptoms  and  by  spontaneous 
recovery.  § 

iii.  Punctured  Fractures.— Here,  however  slight  is  the  injury 
to  the  outer  table,  that  inflicted  upon  the  inner  is  certain  to  be 
much  more  serious.    And  the  more  the  diploe  is  present,  the  more 

*  Hilton,  Guy's  Hasp.  Reports,  second  series,  vol.  viii.p.  362,    Notes  on  the 
Cranium,  p.  8,  et  seq.    See  p.  213,  a  case  of  fatal  injury  to  this  region. 

t  It  is  worth  while  to  bear  in  mind  that  if  a  large  venous  sinus  is  opened  into 
the  haemorrhage  is  usually  at  once  arrested  by  very  moderate  pressure  applied  at 
the  right  spot.  The  pressure  should  be  made  by  a  carbolised  finger  or  sponge  and 
kept  up  if  needful  by  a  pad  of  dry  aseptic  gauze  dusted  with  iodoform,  left  in 
situ  for  two  or  three  days  if  possible.  Dr.  Cameron  (Lancet,  1884,  vol.  i  p  931) 
was  able  to  complete  a  trephining  while  very  slight  pressure  with  lint  controlled 
the  bleeding  from  a  wound  in  the  superior  longitudinal  sinus.  He  points  out  that 
he  imaginary  fear  of  fatal  hemorrhage  from  such  a  wound  may  at  times  deter 
from  a  necessary  operation  with  the  trephine,  and  it  is  well  that  it  should  be 

tZZt  ^  H0pf?  °fSUr9-'  V0L  U"  N0"  7'  P"  6?)> ^  acase  of  tensive 

compound  frac  ure  of  the  skull,  found  that  a  small  lint-compress,  dusted  with 

iodoform,  lightly  applied  to  a  wound  in  the  superior  longitudinal  sinus  exposed  by 
witt  Z»l 1  fragfments'  T™f?  arrested  the  hemorrhage,  which  persevering  efforts 
nut  Z •f°rrPS..had  fa!!fd  t0  CbeCk  With  a  Dr.  Parkes  (Ann. 

iul  '  T   f7;i  P-  1 18)' in  treatiES  a  wound  caused  by  a  fracture  of  the 

t  T  temfi°  hiEmo^  first  by  pressure,  and  then  by  introducing 

^  an tho, \S\ :  r  Tk  Cl0S6d  the  rent  Md  CODtrolled  bl-d 

Sgefmarkeltt%h  t  ^  T"  WM  r6dU0ed  ^  °ne-third>  and  tte  sinus 
ference^S^  I be  anterior  extremity  of  the  sutured  wound,  showing  inter- 

*nc du e  to  tMs  int°  7  hl0°tn0W\  th6re  WaS  n0  evidence  of  cereb^  d^rb- 
well  with    !     ^^ference  with  so  large  a  column  of  blood,  the  wound  heaW 

"al  se  TITZ-  PreCari0nS'  StriCteSt  aQtiSePtic  ^^ns  shouM  b! 

septic  phlebitis  and  pyffl^ia.  W°Un  SinUSeS  *>  the  great  risk  of 

^  t  The  treatment  of  hemorrhage  from  the  middle  meningeal  artery  is  given  at 

i^°VnglT.CMrf        a??rn  b7  Mn  Le  Gr°S  °lark  of  Visceral 

ctunll1    (  jer,J'  2f ed- voh  iL  p- 357) ;  Prof- N61aton 

Nitrations         °      '  P'  I49)'    The  two  last  are  accompanied  by 
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extensive  will  be  the  damage  which  its  fragments,  when  driven 
down,  will  inflict  upon  the  brittle  inner  table.  It  must  be  remem- 
bered that  punctured  fractures,  with  all  their  serious  results,  may- 
be caused  by  blunt,  though  pointed,  bodies,  as  well  as  by  sharp  ones.* 
Instances  of  these  are,  blows  with  a  pickaxe,  fragments  of  brick- 
bat, coal,  stone,  the  trigger  of  a  clubbed  gun,  or  falls  on  a  fender- 
ornament.  Immediate  operative  interference — and  here,  owing 
to  the  limited  injury  to  the  outer  table,  the  trephine  will  be 
called  for — is  imperatively  demanded  in  all  punctured  fractures, 
however  insignificant  is  the  damage  to  the  scalp  and  outer  table.t 

iv.  In  some  Cases  of  Fracture  about  the  Inner  Angle  of 
the  Orbit. — A  small  trephine  should  always  be  used  (together 
with  a  small  gouge)  in  exploring  those  grave  injuries  which  may 
be  caused  by  direct  violence  from  thrust  wounds  at  the  inner  angle 
of  the  orbit,  or  root  of  the  nose — e.g.,  with  scissors,  slate  pencils, 
ferrules  of  walking-sticks,  &c. 

The  apparent  slightness  of  these  injuries,  the  trifling  wound, 
the  period  of  latency  of  symptoms,  and  the  onset  of  fatal  brain 
mischief — inevitable,  though  delayed,  if  let  alone — are  all  well 
shown  in  the  following  case  of  Mr.  Hulke's :  * 

A  little  girl,  aged  six  years,  falling  with  a  piece  of  slate-pencil  in  her  hand, 
it  pierced  her  right  eyebrow  near  its  inner  end,  and  broke  short  off.    Admitted  i 
soon  after  into  the  Middlesex  Hospital,  the  house  surgeon  took  out  of  the  wound  . 
several  splinters  composing,  he  thought,  the  whole  piece,  covered  the  wound  with 
a  pad  of  lint,  and  had  the  child  placed  in  bed.    Her  general  condition  did  not 
betray  the  serious  nature  of  the  injury.    She  slept  quietly  through  the  night,  and 


*  Prof.  Nancrede  (loc.  supra  cit.,  p.  18)  points  out  that  a  punctured  fracture 
caused  by  a  sharp  instrument  may  consist  of  merely  a  splitting  off  of  a  small  scale 
of  the  inner  table,  but  that  a  blunt-pointed  body  will  comminute  the  inner  table 
extensively  by  breaking  up  the  deploe. 

t  Hence  it  follows  that  exploratory  perforation  of  the  cranium  is  justifiable 
in  all  cases  where  the  nature  of  the  impinging  force  or  the  appearance  of  the 
external  table  renders  spiculation  of  the  inner  table  probable  ;  provided  that  less 
danger  to  life  and  health  is  inherent  in  perforation  than  in  the  probable  spicula- 
tion I  am  driven  to  the  conclusion  that  exploratory  perforation  to  determine 

the  absence  or  presence  of  internal  spiculation  is  often  demanded  by  the  uncer- 
tainty of  the  invisible  condition.  Without  a  knowledge  of  the  true  state  of  affairs, 
treatment  is  empirical ;  and  the  risk  to  subsequent  mental  health  or  to  life  is  too 
great  to  permit  reliance  upon  empirical  treatment  when  a  knowledge  of  the  true 
condition  is  obtainable  with  the  slight  danger  that  pertains  to  antiseptic  trephin- 
ing. Whenever  the  fracture,  whether  originally  an  open  one  or  so  made  by  any 
incision,  presents  the  possibility  of  the  inner  table  being  detached  and  splintered 
more  extensively  than  the  outer,  I  should  be  inclined  to  advise  perforation.  In 
other  words,  I  would  cut  the  scalp  to  see  the  condition  of  the  outer  table,  and  T 
would  cut  the  bone,  to  see  the  condition  of  the  inner  table,  in  every  case  where  th 
risk  of  obscure  knowledge  is  greater  than  the  risk  of  divided  scalp  and  perforate 
bone.— Dr.  Roberts,  Ann.  of  Surg.,  vol.  ii.  No.  7,  p.  14. 

%  Syst.  of  Surg.,  vol.  i.  p.  586.    As.  here  pointed  out,  the  injury  is  especiall 
likely  to  be  overlooked  if  the  instrument  has  slipped  under  the  lid,  and  so  react" 
the  roof  of  the  orbit  and  base  of  the  skull,  leaving,  it  may  be,  merely  a  patch 
ecchymosis  on  the  conjunctiva. 
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next  morning  did  not  appear  much  worse  for  the  accident.  In  the  afternooni 
when  I  then  first  saw  the  child,  I  detected  with  the  probe  another  splinter  of  the 
pencil,  and  enlarging  the  little  puncture  exposed  a  piece  of  pencil  tightly  plugging 
a  hole  in  the  bone.  Enough  of  this  was  cut  away  cautiously  with  a  gouge  to 
allow  the  pencil  to  be  grasped  with  a  forceps.  It  proved  to  be  shattered,  and 
splinters  representing  a  cylinder  three-quarters  of  an  inch  long  were  removed. 
Intracranial  inflammation  (indicated  by  convulsions,  delirium,  a  high  temperature 
— 103° — and  rapid  pulse)  supervened.  On  the  ninth  day  after  the  injury,  the 
temperature  fell  to  97'5°  (the  child  had  passed  a  quiet  night,  and  took  her  food 
better),  and  from  this  date  it  continued  subnormal,  or  only  slightly  exceeded  the 
normal  average,  until  the  sixteenth  day,  when  it  rose  suddenly  to  1040.  With 
this  elevation  of  temperature  were  associated  restlessness,  delirium,  a  flushed 
face,  screaming,  vomiting,  convulsions,  and  coma.  Death  occurred  about  twenty- 
four  hours  later.  At  the  necropsy,  a  large  abscess  was  found  in  the  frontal  lobe 
of  the  right  hemisphere.  It  enclosed  a  piece  of  pencil  about  1  inch  long,  and  it 
had  evidently  quite  recently  burst  into  the  anterior  horn  of  the  lateral  ventricle. 
It  is  a  matter  of  regret  that  the  trephine  was  not  employed  instead  of  cutting 
away  the  bone  around  the  pencil,  which  had  the  effect  of  loosening  the  splinters, 
and  contributed  to  the  fatal  mistake  that  the  whole  piece  of  pencil  had  been 
removed. 

v.  For  the  Removal  of  Foreign  Bodies  Fissuring  or 
Fkacturing  the  Skull.— These  are  rare— e.g.,  penknife-blades, 
pieces  of  stone,  bullets,  &c:  To  ensure  certainty  of  complete 
removal  the  trephine  will  usually  be  required. 

The  following  cases  show  how  the  gravest  results  may  ulti- 
mately follow  on  the  overlooking  of  a  small  piece  of  knife-blade. 
Both,  the  first  case  especially,  are  good  instances  of  the  long  time 
which  occasionally  intervenes  between  the  injury  and  the  onset  of 
urgent  symptoms  due  to  abscess. 

The  first  case  is  given  by  M.  Dupuytren.* 

11  y  a  huit  ou  dix  ans,  un  jeune  hornme  recut  dans  une  querelle  un  coup  de 
couteau  surle  sommet  de  latete  ;  cecouteau  se  rompit  dans  la  crane,  apres  l'avoir 
perfore.  Le  chirurgien  qui  pansa  le  malade  n'examina  point  avec  tout  le  soin 
desirable  l'etat  de  la  plaie  ;  il  en  rapprocha  les  bords,  et  le  malade  guerit 
Plusieurs  annees  se  passerent  sans  accidents  ;  seulement,  de  temps  en  temps  le 
malade  ressentait  des  douleurs  dans  sa  cicatrice.  Au  bout  de  quelques  anne'es, 
sans  cause  connue,  il  lui  souvait  un  assoupissement  tres-fort  de  la  fievre  •  il  vint 
al'H6tel-Dieu  et  y  fut  recu.  En  examinant  sa  cicatrice,  je  sentis  quelle  etait 
soulevee  et  dessous  elle  un  corps  Stranger ;  j'incisai  et  fis  l'extraction  d'une 
portion  pointue  de  lance  de  couteau,  a  l'aide  du  trepan.  Les  accidents 
persisterent,  li  s  y  joigmt  la  paralysie  du  cote  du  corps  oppose  a  celui  de  la  tete 

Zr  !SSe'  I  T1 13  dUrG  m6rG' 11  M  SOrtit  rien  !  P^geai  un  bistouri 
avec  precautions  dans  le  cerveau,  et  il  jaillit  de  suite  un  not  de  pus  Le  soir 
mflme  de  cette  operation,  tons  les  accidents  disparurent ;  la  fievre,  la  somnolence 
ec  le  aelire ;  et  le  malade  guerit. 

ne?  S6,f0ll0Wing  CT  i  Prof' Na^rede's,t  the  apparent  slight- 
sudden  n^ltmJtbry'  1 ffl  ung  abSenC6  °f  sm*°™,  then  their 
sudden  onset,  the  difficu  ties  met  with  during  trephining,  the 

nerruacerebri,  are  all  deserving  of  careful  attention. 

*  Lecons  Orales  de  Clin.  Chirurg.,  second  ed.  vol.  vi  p  146 
t  Intern.  Encycl.  of  Sure/.,  vol.  v.  p.  83. 
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On  March  6th,  J.  Y.,  aged  nineteen,  walked  into  the  Episcopal  Hospital,  com- 
plaining  of  a  sore  on  the  top  of  his  head,  the  result  of  a  blow  received  two  montlis 
previously.  On  examining  the  wound,  in  the  centre  of  an  ulcer,  located  about 
the  position  of  the  left  middle  parietal  lobe,  was  found  the  broken  edge  of  a  knife- 
blade.  On  being  told  of  this  he  seemed  thoroughly  surprised.  But  little  could 
be  made  out  as  regards  the  incidents  of  the  attack,  except  that  a  man  had  struck 
him  on  the  top  of  the  head  so  forcibly  that  he  had  fallen  on  his  hands  and  knees, 
but  had  recovered  himself  almost  immediately.  He  said  that  he  did  not,  at  that 
time,  nor  afterwards,  lose  consciousness,  nor  had  he  had  even  a  headache.  All 
symptoms  of  brain  injury  were  absent.  He  did  not  complain  of  aDy  pain  or  un- 
comfortable sensation  when  the  knife-blade  was  removed,  but  in  the  afternoon  of 
the  same  day  he  had  slight  pains  in  the  head.  March  7th,  had  slept  well.  No 
headache,  temperature  100°.  Slight  retinal  hyperemia.  March  8tb,  epileptiform 
seizures  set  in  to-day,  beginning  with  twitching  of  the  right  arm,  but  soon 
becoming  general.  Prof.  Nancrede  trephined  over  the  seat  of  injury,  the  bone 
removed  showing  a  slight  depression  of  the  inner  table.  The  position  which  the 
blade  had  occupied  could  be  seen  in  the  dura  mater,  there  being  an  opening  sur- 
rounded with  dense  cicatricial  tissue.  The  dura  mater  did  not  seem  to  be  con- 
gested, and  there  was  evidently  no  pus  or  fluid  beneath  it.  During  the  next  three 
weeks  the  fits  apparently  ceased,  but  symptoms  indicating  cerebral  abscess — viz., 
temperature  often  low,  97i°-a8°,  slow  pulse,  marked  mental  dulness— set  in. 
March  30th,  temperature  99°,  pulse  70.  The  patient  was  unconscious,  with  right- 
sided  hemiplegia,  and  rapidly  sinking.  Prof.  Nancrede,  on  reflecting  the  flap 
covering  the  trephine  hole,  found  it  filled  by  the  tensely  stretched  dura  mater, 
pulsating  strongly.  A  small  incision  was  made  through  this,  but  nothing  was 
evacuated.  The  coma  rapidly  deepening,  an  aspirator  needle,  connected  with  a 
vacuum,  was  passed  in  at  three  or  four  different  spots  to  the  depth  of  §  inch,  but 
with  no  result.  Feeling  convinced  that  pus  was  present,  and  from  the  symptoms 
that  it  was  compressing  the  ascending  frontal  and  parietal  convolutions,  Prof. 
Nancrede  proceeded  to  set  a  large- crowned  trephine  in  front  of  and  below  the 
first  opening,  which  was  slightly  behind  the  fissure  of  Rolando.  Before  the  skull 
was  half  divided  both  pulse  and  respiration  ceased.  The  operation  being  rapidly 
completed,  the  dura  mater  was  incised  without  result.  At  this  moment  a  large 
drop  of  pus  oozed  up  through  one  of  the  aspirator  punctures.  A  knife  being 
plunged  into  the  brain  substance,  from  1  to  2  ounces  of  pus  were  evacuated.  The 
patient  appeared  to  be  quite  dead,  but  vigorous  and  prolonged  artificial  respiration 
revived  him.  The  next  day  a  hernia  cerebri  as  large  as  a  walnut  was  protruding 
"from  the  wound  in  the  dura  mater.  This  increased  in  size,  and  broke  down,  the 
patient  dying  on  April  4th.  At  the  autopsy  the  left  parietal  lobe  formed  an 
enormous  abscess  cavity,  the  abscess  being  superficial,  and  destroying  the  greater 
portion  of  the  upper  part  of  the  left  hemisphere. 

TREPHINING*  IN  EEACTURED  SKULL 

(Pigs.  70  and  71). 
The  scalp  having  been  shaved  and  thoroughly  cleansed  (p.  166), 

*  It  has  been  already  stated  that  in  many  cases  of  depressed  fractures,  after 
exposure  of  the  fragments,  a  pair  of  dressing-forceps  and  an  elevator  may  do  all 
that  is  required.  That  the  trephine  itself  is  not  always  needed  should  be  clearly 
understood,  as  it  is  probable  that  elevation  of  fragments  might  most  wisely  have 
often  been  performed  if  it  had  not  been  for  the  absence  of  a  special  instrument, 
wrongly  supposed  to  have  been  essential,  or  for  the  dread  of  an  operation  of 
undoubted  severity  with  its  necessary  laceration  of  the  vascular  diploe,  and 
requiring  delicacy  and  skill  also. 
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the  patient  brought  under  the  influence  of  A.C.E.  or  chloroform,* 
unless  a  condition  of  unconsciousness  renders  this  unneccessary, 
the  head  is  supported  on  sand-bags  at  a  convenient  height.  The 
fracture  is  next  exposed,  the  old-fashioned  crucial,  T-  or  Y-shaped 
incisions  being  uow,  when  possible,  replaced  by  the  semilunar  flap 
of  Prof.  Horsley.t    The  incisions  should  usually  go  down  to  the 
bone  itself,  and  the  pericranium  should  be  raised,  by  the  handle  of 
the  scalpel,  cleanly  and  regularly  off  the  bone,  together  with  the 
flaps.    If  it  be  needful  to  operate  through  the  temporal  muscle,  its 
fibres  must  be  sufficiently  severed  and  raised  with  the  flaps,  it 
being  somewhat  more  difficult  to  separate  the  periosteum  here,  on 
account  of  its  thinness  in  this  region,  and  more  intimate  adhesion 
to  the  subjacent  bones.J    In  reflecting  the  flaps,  free  hsemorrhage 
is  nearly  always  met  with,  especially  in  the  case  of  the  chief 
superficial  trunks  and  the  deep  temporal  arteries,  but  this  is 
promptly  and  easily  arrested  by  the  use  of   Spencer  Wells's 
forceps,  which  act  as  most  useful  retractors,  taking  up  but  little 
room^  while  at  the  same  time  they  arrest  the  liEemorrhage.  If 
bleeding  continues  from  any  crack  in  the  bone  which  may  now  be- 
found,  it  will  only  cease  on  the  elevation  of  the  fragment,  or  on 
1  the  exposure  of,  and  the  dealing  with,  any  subjacent  clot.  The 
:  fracture  being  now  in  view,  and  it  being  found  impossible  to- 
.  introduce  an  elevator  or  pair  of  dressing-forceps,  even  after 
I  sawing  off  any  projecting  angle  of  bone,  the  surgeon  must  decide 
where  to  place  his  trephine.    In  doing  so,  he  must  choose  a  spot, 
|  if  possible,  clear  of  a  sinus  (p.  169),  or  large  branch  of  the  middle 
.  meningeal  artery  (p.  i8s),§  and  one  which  will  at  the  same  time 
1  support  firmly  the  pressure  needed  in  the  working  of  the  trephine. 

Thus  the  pin  and  the  greater  part  of  the  trephine-crown  are 
'  Placed  on  sound  bone  (Pig.  70),  while  a  small  part  of  the  trephine 
;  usually  overhangs  a  depressed  fragment.  But  if  the  surgeon  fears 
that  the  fragments  are  in  contact  with  the  dura  mater  and 
perhaps  injuring  it,  and  that  the  jarring  movement  of  the  trephine 
coming  m  contact  with  one  may  be  pernicious,  he  will  so  place  his- 

*  I  much  prefer  these  anaesthetics,  if  possible,  in  cases  of  trephining  on 
account  of  the  greater  excitement  and  congestion  which  are  usually  associated 
with  ether.  But  whenever  it  is  possible,  and  especially  when  the  pulse  and 
breathing  are  falling,  anaesthetics  should  be  dispensed  with  (p.  165)  Where 

*  there  is  any  tendency  to  drowsiness  or  coma  « the  anesthetist  should  attempt  to 
;  secure  an  ana  gesic  rather  than  a  true  anesthetic  state"  (Hewitt,  Anesthetics 

and  their  Administration,  p.  54).  ^'^uiencs 

t  See  below,  p.  244.  The  flap  has  these  advantages  :_(:)  Eeadily  detached  it 
easily  carries  the  periosteum  with  it.     (2)  It  exposes  the  bone  freely     fiV 'it 

fhernifcetre0beri.th0r0Ugh  ™  *  <*)  Jt  Preven<*  the  occurrence  of 

t  The  greater  thickness  of  the  soft  parts  which  will  here  form  the  cicatrix  will 
m  a  measure,  make  up  for  the  difficulty  in  preserving  the  periosteum. 

•  PP  ILVL     \I  tot„taJhine  over  one  of  ^ese  vessels,  the  remarks  at 
'  PP-  169,  186,  will  show  how  the  hemorrhage  should  be  met. 
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trephine  that  it  rests  entirely  on  sound  bone,  any  intervening 
bridge  being  easily  cut  away  (Fig.  71).  A  spot  being  thus  chosen, 
a  trephine  of  appropriate  size  is  taken,*  with  the  centre-pin 
protruded  for  about  a  tenth  of  an  inch,  and  firmly  fixed  in  this 
position,  the  trephine  being  so  grasped  in  the  hand,  that  the 
index  finger  steadies  the  centre-pin  screw  when  the  bone  is 
entered.  The  instrument  is  now  firmly  applied  to  the  bone,  the 
centre-pin  being  bored  inwards,  and  as  soon  as  the  teeth  feel  the 
bone,  the  trephine  is  worked  from  left  to  right  and  then  from 


Fig.  70. 


Compound  depressed  fracture  of  gutter  form.   There  being  no  comminution,  the  trephine 
has  been  placed  close  to,  and,  in  part,  overhangs  the  fracture.  (Hutchinson.) 

right  to  left,  care  being  taken  to  exert  equal  pressure  in  both 
directions  ;  while  the  first  groove  is  being  cut,  the  movements  of 
the  trephine  must  be  light  and  quick,  but  without  jerking,  the 
tendency  of  the  instrument  to  slip  being  met  by  steady  bearing . 
on  the  centre-pin,  and  by  keeping  the  left  forefinger  at  first  ou 
the  bone,  close  to  the  trephine. 

As  soon  as  a  groove  has  been  cut  sufficient  to  keep  the  trephine 
steady,  the  pin  is  drawn  upwards,  and  so  fixed.    The  rotatory 

*  One  |  inch  in  diameter  is  usually  ample.  The  conical  trephine  is  said  by 
American  surgeons  {e.g.,  Nancrede,  he.  supra  cit.,  p.  96  ;  Dr.  Hopkins,  Ann.  of 
Sura  vol.  ii.,  No.  7,  p.  69)  to  be  safer  than  the  ordinary  one,  it  being  almost  im- 
possible owing  to  its  greater  steadiness,  to  injure  the  brain  with  it,  if,  as  the 
deeper  part  of  the  internal  table  is  divided,  any  undue  pressure  should  be  made. 
But  if  used  with  ordinary  skill,  the  old  form  of  trephine  is  perfectly  safe.  The 
™ndified  burr  of  the  dental  engine  has  been  found  to  work  accurately  by  some 
American  surgeons-^.,  Dr.  Roberts  (he.  supra  at,),  especially  in  removing  large 
ieas  of  bone.  Hitherto,  simpler,  old-fashioned  instruments  have  held  thou 
place  in  England. 
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I  movements  alternating  from  side  to  side  are  now  continued,  care 
being  taken  to  bear  as  evenly  as  possible  on  every  part  of  the 
I;  circle,  till  the  diplou*  (if  this  be  present)  is  reached.    This  is 
i  known  by  the  easier  working  of  the  instrument,  and  by  the  softer 
1  sound.    On  the  living  body  at  least,  owing  to  the  oozing  from  the 
|i  vascular  parts   around,   the   blood-staining   of   the  bone-dust 
1  described  as  taking  place  at  this  stage  is  liable  to  be  fallacious. 
Throughout  the  operation,  but  especially  now  as  the  thinner 
table  is  being  reached,  every  care  must  be  taken  to  keep  the  circle 
of  equal  depth — (r)  by  pressing  on  the  saw  evenly ;  (2)  by  making 

Fig.  71. 


Severe  compound  fracture  of  skull.  The  bone  being  much  damaged  by  com- 
minution, the  trephine  has  been  placed  at  a  little  distance  from  the  fracture,  so  as 
to  be  on  sound  skull.  The  intervening  bone  would  be  readily  clipped  away  with 
bone-forceps.  The  flaps  are  retracted,  and  cut  vessels  in  them  at  the  same  time 
commanded  by  three  pairs  of  torsion-forceps. 


it  bite  m  as  equally  from  right  to  left  as  from  left  to  rio-ht  •  (3) 
by  remembering  that,  owing  to  the  skull  being  spheroidal  in 
shape,  it  is  impossible,  without  the  greatest  carefulness,  to  keep 
the  groove  of  equal  depth  all  round;  (4)  by  bearing  in  mind  that 
while  the  average  thickness  of  the  adult  skull  is  one-fifth  of  an 
men,  the  thickness  varies  so  much  that  it  is  almost  always  greater 

-  snL™8  itabSeQt  ln  Carly  Ufe  and  in  the  aSecL    Aeain>  over  a  large  part  of  the 
uamous  bone  and  in  the  occipital  fossa,  diploe  is  never  met  with!^  Thus,  in 
ases  where  the  diploe  is  absent  especially  in  the  thinned  calvaria  of  an  aged 

upon  the  b   •     6  P  ^  USiDg  ha8te  01  f°rCe'  t0  >'am  the  cro™  °£ 
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Fig.  72. 
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at  one  part  of  a  trcphine-circle  than  at  another*  (Fig.  72).  Thus 
at  frequent  intervals  the  flat  end  of  a  trephine-probe,  or  a  clean 
quill  cut  pointed,  must  be  carefully  introduced  at  different  spots 
and  when  the  circle  is  found  to  be  deeper  on  one  side  (still  more  if 
it  is  perforated)  the  trephine  must  be  so  slanted  that  its  teeth  are  1 
only  cutting  on  that  part  of  the  groove  which  is  still  shallow 
When  the  groove  has  been  made  sufficiently  deep,  and  carefui 
examination  finds  three  or  four  points  of  penetration,  the  bone 

may  be  removed  by  inserting  the  elevator 
at  the  deepest  part  of  the  groove  and 
lifting  up  the  disc  of  bone  by  carefully 
making  a  fulcrum  of  the  sound  bone  or 
of  a  finger. 

If  profuse  haemorrhage  occur  on  raising 
either  the  disc  of  bone  or  a  depressed  , 
fragment,  it  will  probably  come  either 
from  a  branch  of  the  middle  meningeal 
artery  or  from  a  sinus.  The  treatment 
of  the  former  is  given  at  p.  186;  in  the  latter  case  pressure 
should  be  at  once  applied  by  means  of  a  piece  of  sponge  which 
has  been  kept  in  and  wrung  out  of  a  solution  of  carbolic  acid,  or 
mercury  perchloride,  and  dusted  with  iodoform  powder  ;  if  this  has 
to  be  tucked  under  an  edge  of  bone  to  control  the  bleeding,  a 
ligature  of  carbolised  silk  should  be  fastened  on  to  it,  to  secure 
its  withdrawal  in  about  three  days'  time  (p.  169). 

In  the  case  of  a  punctured  fracture,  a  full-sized  inch  trephine 
should  be  applied,  so  as  to  remove  the  outer  table  around  the 
immediate  neighbourhood  of  the  puncture,  and  thus  expose  freely 
the  damage  to  the  inner  table. 

If  after  removing  a  crown  of  bone  more  room  is  still  required, 
this  may  be  obtained  either  by  taking  out  a  second  crown  close 
by  and  joining  the  two,  or  by  the  use  of  a  Hey's  saw  or  Hoffmann's 
forceps  ;  with  the  latter  instrument,  if  of  reliable  temper,  a  con- 
siderable area  of  bone  can  be  quickly  nibbled  away. 

Mr.  West  recommends  that  the  periosteum,  which  has  been 
carefully  preserved,  should  be  adjusted  with  catgut  sutures,  this 
precaution  tending  to  prevent  any  subsequent  hernia  cerebri. 
Sufficient  drainage  must  of  course  be  provided. 

With  the  same  view,  in  order  to  diminish  the  subsequent  gap,  - 
any  detached  fragments  of  bone  (which  should  have  been  kept  in' 
hot  (T.  1 05°)  bichloride  solution,  I  in  3000),  may  be  placed  across 


*  Mr.  Holden's  words  (Landmarks,  p.  5)  are  excellent :  —  "  Think  that  you  are 
operating  on  the  thinnest  skull  ever  seen,  and  thinner  in  one  half  of  the  circle 
than  the  other."  Sir  A.  Cooper  (Surgery,  vol.  i.  p.  188)  thus  speaks  of  the 
operation : — "  Some  people  say  that  this  is  a  trifling  operation,  not  difficult  to 
perform,  nor  dangerous  ;  but  they  deceive  you  :  it  is  one  of  the  most  dangerous 
operations  in  surgery ;  whilst  performing  it  there  is  but  a  single  step— a  small 
network — between  your  patient  and  eternity." 
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the  aperture  in  the  skull,  it  having  been  found  by  Prof.  Mace  wen* 
that  they  will  adhere  and  give  no  further  trouble.  Any  bone 
thus  used  must  be  rendered  absolutely  aseptic.  If  any  fragments 
are  too  large,  they  may  be  cut  up  with  a  sharp  bone-forceps  or 
chisel.  Sufficient  drainage  is  then  provided  by  fine  tubes  or 
drains  of  horsehair  (a  drainage-tube  being  generally  used  where  the 
dura  mater  has  been  opened,  where  the  brain  has  been  damaged, 
and  in  all  cases  of  cerebral  abscess),  sutures  inserted,  and  dress- 
ings applied. 

The  terse  summing  up  of  Dr.  Amidon  (Ann.  of  Surf/.,  No.  3, 
vol.  i.)  may  here  be  quoted :  "  Let  the  operation  always  be  done 
with  antiseptic  precautions.  Try  and  secure  only  proximate  coap- 
tation of  the  flaps.  Provide  the  freest  possible  drainage.  Use 
cold  t  antiseptic  dressings  without  much  compression.  Enjoin  the 
strictest  quiet  in  a  posture  facilitating  drainage." 


TREPHINING  FOR  PUS  BETWEEN  THE  SKULL  AND 

DURA  MATER. 

While  the  mode  of  using  the  trephine  here  will  in  no  way  differ 
from  that  already  given,  a  few  practical  remarks  will  be  made  on 
this  most  important  condition. 

It  is  well  known  that  operative  interference  here  is  now  less 
frequent  than  it  would  appear  to  have  been  a  hundred  years  ago 

*  Ann.  of  Surg.,  Oct.  and  Nov.  1887.  On  this  subject  I  would  refer  my 
readers  to  Prof.  Macewen's  case  (p.  103).  Prof.  Keen,  of  Pennsylvania  (loc.  infra 
cit.),  in  one  case  replaced  the  button  of  bone  on  the  under  surface  of  the  flap, 

;  and  secured  it  there  with  chromic  gut  ligatures  passed  through  two  openings 
made  in  the  bone  and  then  through  the  scalp.    The  bone  was  thus  prevented 
from  faUing  upon  the  brain,  and  its  adhesion  to  the  scalp  secured.    About  five 
weeks  later  the  bone  was  firmly  adherent  to  the  scalp,  but  not  to  the  sides  of  the 
opening,  as  it  could  be  moved  by  pressure.    Mr.  Clark  {Lancet,  18S6,  vol.  i.  p  243) 
in  a  case  of  trephining  for  traumatic  epilepsy,  in  which  this  operation  was 
followed  by  much  improvement,  but  not  a  complete  cure,  replaced  the  crown  of 
bone-a  piece  of  the  frontal,  and  the  seat  of  ostitis— after  bevelling  off  the  inner 
edge  so  as  to  prevent  pressure  upon  the  dura  mater,  and  after  cutting  a  notch  in 
the  side  of  it  to  serve  for  drainage.    The  restored  crown  did  not  necrose  but 
united  satisfactorily.    However  right  it  may  be  to  replace,  in  most  cases,  bone 
wtacta  has  been  removed,  especially  in  those  cases  where  the  removal  has  been 
extensive,  I  doubt  very  much  if  this  course  is  judicious  in  cases  of  trephining  for 
raumatic  epilepsy.    Until  this  subject  has  been  more  thoroughly  worked  out  I 
Prldf  W°Ufld.  be         t0  leaVG  the  Sma11  treP^e-gap  not  filled  up,  and  thus 

■  elctu!  7; f-"  rdief  °f  VaiTing  tenSi°D-    This  course  would  be 

k  ^7^  ? I  m,CaSeS  °f  lonS-standing  depressed  fracture  where  trephining 
h  J  tTPn  6'        th°Ugh  the  S0UrCe  °£  irritation  is  thus  amoved,  the  brain 

Z  whLhw-uT6881011'  Whi<?'  th°Ugh  PerhapS  latCnt'  wiU  remain  Permanent 
note*;  p J7         Pr°ne         °W  itSClf  °n  Very  Slight  excitement.     See  foot- 

»  LothTnT  an!f liDt i°1d°f0rm'       dreSSiDg  kGpt  m0i8t  Wifch  iced  boracic  acid, 
soothing,  and  gives  excellent  results  when  the  patient  is  not  restless. 
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when  Mr.  Pott  drew  the  attention  of  surgeons  to  the  need  of 
trephining  when  pus  was  present  immediately  beneath  the  skull. 
For  while  Mr.  Pott,  in  his  day,  saved  five  out  of  eight  of  these 
cases  in  which  he  trephined,  surgeons  of  the  present  time,  when 
they  trephine,  have  been  usually  baffled  by  the  co-existence  of 
pyaemia,  or,  if  this  ominous  complication  be  absent,  by  finding  the 
collection  of  pus  not  localised  between  the  bone  and  dura  mater, 
or,  if  so  localised,  combined  with  suppurative  arachnitis  also. 

Mr.  Holmes  {Treat,  on  Surg.,  first  ed.  p.  130)  brings  forward  the 
following  weighty  statements :  "  Some  years  ago  I  published 
(Brit.  Med.  Jour.,  Oct.  16,  1858),  the  experience  of  St.  George's 
Hospital  in  this  particular  for  seventeen  years — 184 1  to  1857 
inclusive.  Eight  cases  occurred  in  which  the  trephine  was 
applied  for  pus.  The  pus  was  found  in  every  case,  but  all  the 
patients  died.  Seven  were  examined  after  death,  and  in  six  of 
these  unmistakable  evidence  of  phlebitis  in  the  sinuses  of  the 
brain  and  veins  of  the  skull  and  of  general  pyaemia  was  discovered. 
In  the  seventh  case  the  abscess  reached  the  ventricles  of  the 
brain.  There  were  eight  other  cases  in  which  the  trephine  was 
not  used,  and  where  matter  was  found  above  the  dura  mater,  but 
it  was  not  limited  to  this  situation  in  any  of  these  cases,  nor  would 
adequate  exit  have  been  procured  for  it  by  the  trephine.  In  nine 
other  cases  there  had  been  intra-cranial  suppuration,  but  the 
matter  was  diffused  among  the  membranes  or  in  the  substance 
of  the  brain,  and  lay  entirely  below  the  dura  mater." 

The  above  most  gloomy  picture  of  what  has  been  usually  met 
with  only  serves,  I  think,  to  confirm  the  opinion  given-  below 
(p.  179),  that  these  cases  should  be  explored  early,  being  treated,  in 
short,  more  like  cases  of  acute  periostitis  and  osteo-myelitis  else- 
where than  has  hitherto  been  the  case. 

When  it  is  remembered  that  pus  does  not  form  between  the 
bone  and  dura  mater  without  a  previous  stage  of  traumatic  ostitis 
and  phlebitis  of  the  veins  of  the  diploe,  it  will  be  readily  under- 
stood how  easily,  if  the  wound  be  foul,  septic  osteo-myelitis  and 
septic  phlebitis,  with  the  inevitable  result  of  pyaemia,  will  follow. 

Indications  of  the  Formation  of  Pus  between  the  Bone  and 
Dura  Mater ;  Question  of  Trephining. — History  of  a  head  injury 
with  damage  of  some  kind  to  the  outer  table.  Thus  there  is  ofteu 
a  scalp  wound  exposing  the  pericranium,  often  opening  this  up 
at  one  or  two  points,  perhaps  small  and  not  seen  at  the  time; 
occasionally  the  bone  itself  is  laid  bare  by  the  injury.  Either  now 
or  later  on  the  wound  becomes  septic.  After  a  varying  period, 
usually  in  the  course  of  the  second  week  after  the  injury  (during 
which  period  definite  symptoms  are  often  absent),  headache,  fret- 
fulness,  nausea,  or  vomiting  sets  in,  gradually  followed  by  drowsi- 
ness, delirium,  twitch ings,  convulsions,  paralysis,  coma,  and  death. 

This  on-rush  of  symptoms  about  the  eighth  or  tenth  day  may 
be  accompanied  by  evidence  of  pyasmia — viz.,  rigors  followed  by 
sweating,  a  jactitating  temperature,  progressive  emaciation, 


PUS  BETWEEN  THE  SKULL  AND  DURA  MATER,    i  79 

affections  of  viscera  and  joints,  amongst  which  pleuvo-pneumonia 
is  one  of  the  most  frequent  and  grave. 

The  surgeon  who  is  watching  a  case  of  this  kind,  and  also  is 
not  unmindful  of  what  has  happened  and  what  is  liable  to  be 
going  on— the  injury  to  the  pericranium  and  bone,  the  ostitis  and 
osteo-myelitis  with  plugging  of  the  diploic  veins,  the  extension  to 
the  inner  table,  the  formation  between  the  bone  and  dura  mater 
of  lymph  ready  to  suppurate,  this  deep-seated  inflammation  being 
only  too  ready  to  extend  to  the  arachnoid  and  thus  become  a 
diffused  meningitis— will  find  it  a  matter  of  much  difficulty  to 
answer  the  question,  How  far  has  the  mischief  gone  ?  Is  the 
case  a  hopeless  one?  If  the  intra-cranial  collection  of  pus  be 
a  localised  one  and  uncomplicated,  well-marked  hemiplegia  and 
the  absence  of  pyemic  symptoms  will  call  hopefully  for  trephining. 
On  the  other  hand,  paralysis,  indistinct  or  complete,  epileptiform 
convulsions,  extreme  irritability,  and,  especially,  any  evidence  of 
involvement  of  nerves  at  the  base,  will  all  point  to  that  form  of 
meningitis  which  will  show  itself  as  a  diffuse  layer  of  pus  and 
lymph  over  one  side  of  the  arachnoid. 

Equally  pointing  to  a  fatal  issue  will  be  the  symptoms  of 
pyemia  already  alluded  to,  and  needing  no  further  mention  here. 

What  is  to  be  done  in  these  cases  ?  Where  the  evidence  of 
meningitis  is  undoubted,  of  some  days'  standing,  where  the 
hemiplegia  has  been  little  marked,  or  where  it  is  replaced  by 
paraplegia,  general  convulsions,  and  other  unfavourable  signs  no 
surgeon  will  be  wise  in  trephining.  ' 

hiPWd  eViidenCe  if  co-existi»g  Pyemia  be  looked  upon  as  equally 
hopeless  and  equally  negativing  the  use  of  the  trephine  ?  I 

rruallt  fllS°\  ^  SUrg6?n  kn°WS  that'  d&ongb.  pyemia 
s  usually  fatal,  it,  very  occasionally,  ends  favourably.  Again 

L^if    §'  Pya3ma  r6SultinS  from  periostitis  and  osteo-myflTtis 

■  *X™gz\znot  deterred  from  making  free  —  - 

Preventi^^/J6^1116^  °f  ^  ^  mUSt'  °£  Course'  be  ™Uy 
ITkeT^t'  'I17  scalP™und  should  be  rendered  aseptic 
But  3i        0m  the  vei7first>  however  slight  it  seems  to  be 

^l^r*^  take»>a^  »  occasionally 

eSred  1  r  co»d^°*  of  the  pericranium  and  bone  should  be 
Sjs2^the  ™7  fif  wanung  of  danger.  Instead  of 
for  ZtlZ  %  6  fS  a  Sp6Clal  result  of  head  ^Fry,  and  waiting 
I  tiSfe^Cbet^  ^  dura  maler,  we  sm| 

that  is  to  sav  thV  V  ™  ^J??  lf.nftitis  and  ostitis  elsewhere 
believe  thatVe  bo;  ACaSlS  °f       ^  wWe  there  is  reason  to 
Waste  tW  hTn,  mjUred'  esPecia%if  there  is  any 

Aoidd  on  tie ^  first  f  ^  °f  ^  throu^ut,  the  surgeon 

^usea  chimne 1     *T °*  m^  i^tability,  headache, 
^t^^iaS1^  f9  7n5d-    ^y.  granulations  here 
?™bably         r3  bG  f  a  st™dst}]l    A  piece  of  bone  will 
y       baie  and  perhaps  soft,  the  pericranium  infiltrated 
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and  separating.    The  whole  area  of  bone  which  is  thus  being 
deprived  of  its  pericranium  should  be  explored,  and  drainage 
provided.     But  in  nearly  all  cases,  especially  if  the  bone  is  • 
softened  at  all,  it  will  be  wiser  to  do  more,  and  open  the  bone 
with  a  trephine  to  give  vent  to  any  inflammatory  material  in  the  i 
diploe,  to  prevent  septic  phlebitis  and  its  extension  to  the  sinuses, 
and  to  save  the  inflammation  from  reaching  the  inner  table  and  ; 
dura  mater. 

The  above  depends  on  the  fixed  conviction  that  trephining,  in  1 
careful  hands,  and  with  due  precautions,  is  not,  in  itself,  a  dangerous  • 
operation  (p.  1 66),  and  on  the  fact,  which  is  beyond  dispute,  that,  . 
if  these  cases  are  left  till  hemiplegia  pronounces  the  existence  of : 
intra-cranial  pus,  they  will,  too  often,  be  left  too  long,  as  this- 
waiting  will  give  time  for  the  onset  of  pysemic  infection,  and  for : 
the  arachnoid  to  be  involved  in  the  inflammation. 

The  operation  of  trephining  here  will  in  no  way  differ  from  that  I 
already  described.    Pus  welling  up  from  the  diploic  cancelli,  or  a  i 
fetid  condition  of  these,  is  ominously  suggestive  of  impending, 
pyaemia.    If  such  a  condition  be  present,  the  bone  should  be  freely;, 
removed,  and  disinfected  as  far  as  possible ;  but,  from  the  probable  i 
extension  of  thrombi  to  the  sinuses,  the  outlook  is  a  very  dark  one. 
If  pus  be  present  between  the  bone  and  dura  mater,  it  must  be 
thoroughly  evacuated,  and  free  drainage  provided.*   The  condition: 
of  the  dura  mater  should  always  be  examined  into,  whether  pus  is 
found  superficial  to  it  or  no.    If  it  pulsate  freely  and  be  natural  in- 
appearance  and  devoid  of  lymph,  nothing  more  need  be  done.  If, 
on  the  other  hand,  it  bulge  into  the  trephine-hole  devoid  of  pulsa-. 
tion,  it  should  be  punctured,  this  perhaps  giving  vent  to  a  Jet  of 
purulent  fluid  from  the  arachnoid  cavity.    If  the  arachnoid  is  seen 
to  be  covered  with  lymph,  this  is  of  the  gravest  omen.    The  possi- 
bility of  the  existence  of  cerebral  abscess  must  always  be  remem- 
bered in  these  cases,  where  nothing  else  has  been  found  to  account 
for  the  head  symptoms.    The  symptoms  and  treatment  are  fully 
given  at  p.  1 88. 

The  following  cases  are  good  examples  of  this  most  dangerous 
condition  of  ostitis  of  the  cranium  and  its  sequela?  and  complica- 
tions :  .  . 

The  first  case,  reported  by  Mr.  Hutchinson  (CZm.  burg.,  vol.  l 
p.  97),  shows  pysemia  prominent  rather  than  arachnitis ;  the  secon 
(joe.  supra  ext.,  p.  102),  also  Mr.  Hutchinson's,  shows  the  reverse  con 
dition — much  arachnitis  and  no  general  pyasruic  infection,  rh 
third,  one  under  my  own  care,  shows  both  arachnitis  and  pyaemia 
combined.    In  all  pus  was  present  between  the  bone  and  du 
mater.   '  — 


*  In  these  cases,  and,  in  fact,  in  any  trephining  cases  where  the  discharges  a 
foul  and  the  scalp  the  seat  of  cellulitis  or  erysipelas,  iced  boracic  acid  (a  satu 
rated  solution)  lotion  applied  by  means  of  lint  frequently  wetted  and  rcnewe 
together  with  a  dusting  of  iodoform,  is  preferable  to  dry  dressings  changed 
frequently. 
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J.  W.,  aged  ten,  on  October  15  received  a  large  lacerated  scalp  wound,  a  tri- 
angular flap  of  all  the  tissues  of  the  scalp  being  torn  up  from  the  left  parietal 
bone.  The  pericranium  was  not  torn  up,  excepting  perhaps  at  a  few  points. 
The  boy  was  admitted  into  the  London  Hospital  at  once,  the  flap  of  scalp 
adjusted,  and  for  some  time  all  went  on  perfectly  well,  the  boy  being  only  kept 
in  bed  for  a  day  or  two.  Oct.  29.— While  up  and  at  dinner  he  was  noticed  to  be 
cold  and  shivery.  A  very  severe  rigor  followed.  It  was  impossible  to  ascertain 
whether  he  had  had  headache  for  some  days  or  not.  In  the  wound  the  granula- 
tions were  pale  and  glassy,  and  a  small  piece  of  dry,  bare  bone  was  exposed. 
During  the  next  few  days  there  were  repeated  rigors.  Nov.  1. — He  had  now 
very  decidedly  the  aspect  of  pneumonia,  and  the  breathing,  temperature,  pulse, 
and  cough  confirmed  this.  Nov.  2. — He  seemed  better  than  yesterday,  the 
respiration  being  more  easy.  There  is  not  the  slightest  sign  of  paralytic  weak- 
ness. Doubts  have  been  expressed  as  to  whether  this  boy  is  or  is  not  the  subject 
of  pyaemia.  He  looks  comfortable,  excepting  for  the  blueness  of  the  lips,  which 
is  less  than  yesterday.  That  he  is  suffering  from  pneumonia  all  must  admit,  and 
that  the  pneumonia  does  not  produce  the  usual  train  of  symptoms  (no  rust- 
coloured  sputum,  no  great  dyspnoea,  &c).  If  there  had  been  but  a  single  rigor, 
it  is  very  possible  that  it  might  have  been  indicative  only  of  pneumonia,  but  their 
recurrence  seems  to  me  to  denote  pyaemia.  This  diagnosis  is  also  favoured  by 
the  fact  of  his  apparent  improvement  at  times  and  great  variations  in  condition. 
The  wound  was  now  secreting  a  very  fair  quantity  of  healthy  pus.  Its  granula- 
tions are  much  better  than  they  were,  and  fairly  florid.  During  the  next  three 
days  the  thoracic  symptoms  increased.  He  emaciated  rapidly.  Consciousness 
was  perfect  to  the  last,  and  he  had  neither  paralysis  nor  convulsions.  All  traces 
of  granulation  disappeared  from  the  wound.  He  died  November  7.  There  were 
very  numerous  pyaamic  deposits  in  the  lungs,  liver,  and  spleen.  Beneath  the 
scalp  wound  was  bare  and  greenish  bone  the  size  of  a  crown-piece.  The  edges  of 
the  wound  and  the  pericranium  were  loose  over  a  surface  as  large  as  the  palm  of 
the  hand,  comprising,  in  fact,  nearly  all  the  parietal  bone.  There  was  a  recent 
scar  iu  the  scalp,  crossing  the  vertex  transversely,  just  above  the  lambdoid 
suture ;  the  pericranium  here  was  thickened  and  inflamed,  and  the  bone  on  both 
sides  of  the  sagittal  suture  here  was  green.  On  applying  the  trephine  at  this 
spot,  dirty-green,  fetid  pus  exuded  on  the  inner  surface  of  the  bone.  It  must  be 
observed  that  this  portion  of  inflamed  bone  extended  on  each  side  of  the  sagittal 
suture,  and  that  it  was  under,  not  an  open  wound,  but  a  soundly  healed  one. 

E.  S.,  aged  ten,  was  admitted,  July  21,  into  the  London  Hospital  with  very  ex- 
tensive laceration  of  the  scalp  on  the  left  side,  laying  bare  the  parietal  bone. 
During  the  first  few  days  he  seemed  to  be  doing  well.  July  26.— Bone  as  large 
as  a  crown-piece  is  exposed,  white  and  dry,  above  the  left  ear.  July  29.— A 
strong  rigor.  July  30.— Wound  without  granulations,  looking  glazed.  July  31. 
-Very  restless.  Uses  all  his  limbs  at  times,  but  the  left  ones  much  better  than 
tie  right.  Aug.  1.— The  skull  was  trephined  in  the  middle  of  the  exposed  bone 
2  inches  directly  above  the  left  ear.  The  dura  mater  was  covered  with  yellow 
lymph.  It  pulsated  pretty  freely.  On  cutting  through  it  about  a  drachm  of 
thm,  purulent  fluid  jetted  out.  The  visceral  arachnoid  was  seen  to  be  covered 
with  lymph.  Aug.  2.— He  still  uses  his  left  arm,  but  never  his  right  hand. 
When  the  brain,  which  bulged,  pulsating,  into  the  wound,  was  pressed  back,  thin 
1  pus  ran  out  in  considerable  quantity  from  the  arachnoid  cavity.  His  aspect  was 
that  of  a  patient  in  the  very  last  stage  of  fever.  Death  took  place  on  August  3. 
rhe  bone  around  the  trephine-aperture  was  dry  and  green.  Everywhere  on  the 
'eft  side  the  parietal  arachnoid  was  concealed  by  a  thick  deposit  of  puro-lymph, 
■  whilst  everywhere  on  the  right  side  the  membranes  were  perfectly  free  from 
E  epofslt'  P°lished  and  glistening.  The  superior  longitudinal  sinus  contained 
punform  fluid.    The  skull  at  the  seat  of  injury  was  discoloured  over  an  extent 
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almost  as  large  as  the  palm  of  the  haud  ;  adjacent  to  it  were  other  patches, 
greenish-yellow,  opaque,  and  non-vascular.  There  were  no  pyasmic  deposits  in 
the  lungs  or  in  the  viscera  of  the  abdomen. 

E.  S.,  aged  forty,  slipped  while  getting  off  an  omnibus,  January  22,  1877,  and 
was  admitted  into  Guy's  Hospital  under  Mr.  Howse's  care  with  a  scalp  wound 
4  inches  long  exposing  the  right  parietal  bone.  Owing  to  some  oversight  the , 
wound  was  not  dressed  at  first  antiseptically,*  the  discharge  became  offensive,  and 
erysipelas  of  the  scalp  setting  in,  she  was  transferred  to  my  care  on  February  1. 
At  this  time  almost  the  entire  right  parietal  bone  was  exposed,  owing  to 
sloughing  of  the  pericranium.  Incisions  were  made  where  needful,  drainage- 
tubes  introduced,  and  in  a  few  days  the  erysipelas  had  subsided,  and  the  wound 
was  sweet.  Feb.  ri. — She  had  a  rigor  for  the  first  time.  Feb.  13. — There  was 
some  paralysis  of  the  left  side  of  the  face  and  the  left  limbs.  The  temperature 
was  1040.  Feb.  15. — The  hemiplegia  becoming  more  marked,  I  trephined 
through  the  exposed  bone,  about  1  inch  above  the  right  parietal  eminence.  Pus 
was  met  with  in  the  diploic  cancelli.  On  removing  the  crown  of  bone,  an  ounce 
of  thick,  foul,  greenish  pus  welled  up.  The  inner  surface  of  the  bone  was  very 
rough,  the  dura  mater  which  corresponded  to  it  being  covered  with  velvety  granu- 
lations. As  the  dura  mater  did  not  pulsate,  it  was  punctured,  but  without  result. 
The  patient  became  more  conscious  after  the  operation,  but  soon  lapsed  again  into 
a  semi-comatose  state.  Convulsive  seizures  of  all  the  limbs,  with  twitchings  of 
both  sides  of  the  face,  then  set  in,  and  continued  till  the  patient's  death,  on  : 
February  17.  The  parietal  bone  was  found  to  be  dying  for  a  considerable  area, 
the  diploe  being  green  and  offensive,  The  pus  seemed  all  removed  from  the  dura  1 
mater,  but  there  was  suppurative  arachnitis  over  the  right  hemisphere,  reaching  . 
up  to  the  falx  in  one  direction  and  the  base  in  the  other,  but  stopping  short  of 
each.    There  were  numerous  pyasmic  abscesses  in  the  lungs  and  liver. 

TREPHINING  FOR  MIDDLE  MENINGEAL 
HEMORRHAGE  |  (Fig.  73). 

Indications. — When  a  patient,  after  receiving  an  injury  to  the 
head,  has  shown  several  of  the  symptoms  given  below. 

It  is  noteworthy  that  the  injury  and  amount  of  violence  van- 
extremely.  While  most  frequently  serious,  as  in  falls  on  the  head, 
the  violence  may  be  extremely  slight,  as  when  a  patient  slips  going- 
downstairs  and  strikes  the  head  against  the  wall,  when  a  boy 
receives  a  blow  from  a  cricket-ball,  or  when  a  child  has  a  fall  of 
2  feet  6  inches  out  of  a  swing.  From  this  the  following  con- 
clusions follow  naturally: — (a)  That  in  the  cases  of  severer 
violence,  laceration  or  contusion  of  the  brain  are,  only  too  fre- 
quently, complications ;  (b)  where  the  violence  has  been  slighter, 
either  no  fracture  may  be  present,  or,  if  one  be  present,  it  is  often 
only  a  mere  fissure,  and  may  involve  the  internal  table  only. 

i.  Interval  of  Consciousness  or  Lucidity. — This  interval  between 
the  stunning  effects  of  the  injury  or  concussion  and  the  onset  of 
compression  from  the  effused  blood  varies,  when  present,  in  length 
from  a  few  minutes  to  several  hours.    In  about  half  the  cases  it  is 


*  A  precaution  on  which  my  colleague  habitually  insists, 
t  For  fuller  information  on  this  most  important  subject,  I  may,  perhaps, 
the  reader  to  an  article  contributed  to  the  Guy's  IIosj).  Btporta,  18S6,  p.  147- 


MIDDLE  MENINGEAL  HEMORRHAGE.  183 


well  marked.  In  a  second  class  it  is  but  little  marked,  and  may 
easily  be  overlooked  altogether.  In  a  third  and  last  set  of  cases 
this  interval  is  never  present  at  all,  owing  to  (1)  The  presence  of  a 
very  large  haamorrhage,  producing  compression- symptoms  ;  (2)  Co- 
existing depression  of  bone  ;  (3)  Co-existing  injury  to  the  brain  ; 
(4)  Drunkenness  of  the  patient. 

ii.  Condition  of  the  Limbs  as  to  Hemiplegia,  Paralysis,  Rigidity, 
fee. — Hemiplegia,  though  well  marked  in  a  large  proportion  of 
cases,  must  not  be  looked  upon  as  essential,  and  middle  meningeal 
haemorrhage  must  not  be  overlooked  because  hemiplegia  is  absent, 
ill-marked,  or  replaced  by  some  other  condition  of  the  limbs.  At 
least,  the  following  seven  conditions  of  the  limbs  may  be  met  with 
in  middle  meningeal  haamorrhage. 

(a)  Hemiplegia  present  and  well  marked,  the  leg  or  arm,  and 
usually  both,  when  taken  up  and  let  go,  dropping  like  those  of  a 
corpse.  This  condition  is  present  in  probably  one-third  of  the 
cases.  It  is  noteworthy  that  occasionally  the  hemiplegia  is  on  the 
same  side  as  that  injured,  the  extravasation  taking  place  on  the 
side  opposite  to  that  struck. 

(j3)  Hemiplegia  present,  but  little  marked.  In  these  cases,  which 
are  not  uncommon,  the  extravasation  may  be  overlooked.  They 
fall  into  at  least  two  divisions.  In  one  the  hemiplegia  is  little 
marked  throughout,  owing,  perhaps,  to  some  power  of  accommoda- 
tion on  the  part  of  the  brain,  or  to  the  circulation  remaining  feeble, 
owing  to  co-existing  shock  from  the  time  of  the  injury  to  the 
moment  of  death. 

In  another  group  of  cases  the  hemiplegia  is  ill  marked  because 
of  brief  duration,  coming  on  as  it  does  in  these  cases  towards  the 
close,  together  with  coma,  giving  but  little  warning  and  leaving 
bat  short  time  for  interference. 

When  there  is  any  doubt  as  to  the  existence  or  degree  of  hemi- 
plegia, the  following  tests  should  be  carefully  made  use  of : 
whether  the  patient  resists  on  the  surgeon  attempting  to  move 
the  limbs  ;  the  power  of  the  grasp,  if  any  ;  the  result  of  pricking  ; 
whether  the  patient  moves  either  of  his  hands,  or  which  of  them, 
when  the  cornea  is  carefully  touched,  or  the  cilia  gently  pulled. 

(7)  Hemiplegia  present,  but  temporary.  A  very  rare  condition, 
produced  probably  by  the  brain  being  able  to  accommodate  itself 
to  the  blood. 

(S)  Monoplegia,  or  the  paralysis  more  marked  in  one  limb  than 
the  other.  A  rare  condition,  as  the  haemorrhage  generally  makes 
pressure  upon  all  the  motor  area. 

(e)  General  paralysis.  Another  rare  condition,  the  existence  of 
which  may  be  explained  by  a  very  large  clot— e.g.,  on  the  left  side, 
rapidly  effused  and  making  pressure  through  the  left  side  of  the 
brain,  upon  the  right  as  well,  or  by  co-existing  extravasation  into 
the  brain  substance  itself. 

(?)  Absence  of  any  paralysis.  A  very  rare  condition,  and  one 
which  is,  perhaps,  due  to  the  blood  effused  from  the  middle  menin- 
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geal  artery,  finding  its  way  through  a  fracture  in  the  skull,  beneath 
the  scalp.    (See  foot-note,  p.  185.) 

(tO  Limbs  rigid,  convulsed,  or  twitching.   It  is  only  too  probable 
here  that,  in  addition  to  middle  meningeal  extravasation,  contusion, 
or  laceration  of  the  brain  substance  will  be  found  at  more  spots  ( 
than  one. 

iii.  Condition  of  the  Pupils.— Whilst  this  may  be  various,  there 
are  at  least  three  conditions  which  are  most  important. 

(a)  If  the  pupils  are  natural  as  regards  reaction  to  light,  the 
compression  of  the  brain  is  probably  recoverable  if  trephining  is 
immediately  performed.  Furthermore,  it  is  probably  a  case  of 
compression  only  of  the  brain,  without  other  injury. 

(0)  If  the  pupils  are  insensitive,  often  at  the  same  time  dilated, 
the  compression  is  probably  extreme,  and  while  trephining  is 
urgently  called  for,  it  is  less  probable  that  in  these  cases  the  brain 
will  recover  itself  after  removal  of  the  clot. 

(7)  If  one  pupil  is  found  widely  dilated,  the  other  being  natural 
or  contracted  in  size,  and  if  the  dilatation  be  present  on  the  side 
of  the  artery  injured,  in  other  words,  opposite  to  the  side  ot  the 
body  which  is  paralysed,  it  is  a  most  valuable  sign,  the  explanation 
of  which  we  owe  to  Mr.  Hutchinson  (Lond.  Eosp.  Reports,  1867, 

vol.  iv.  p.  29).  .       _  ,. 

Taken  with  other  evidence  of  middle  meningeal  extravasation, 
this  condition  of  the  pupil  points  to  a  large  clot  reaching  down 
into  the  base  and  pressing  forwards  upon  the  sphenoidal  hssure, 
and  thus  compressing  the  third  nerve.  . 

iv.  The  Pulse.— This  will  vary  according  as  the  case  is  one  ot 
well-marked,  uncomplicated  extravasation,  or  complicated  with 
contusion  or  laceration  of  the  brain  ;  and,  if  the  concussion  stage 
has  been  severe,  according  to  the  degree  to  which  the  heart  has 

recovered  from  this.  .  , 

In  well-marked  uncomplicated  compression,  the  pulse  will  be 
slower  than  normal-^.,  66,  52,  and  still  falling,  42,  and  usually 
somewhat  full  and  labouring.  .  . 

v.  Coma,  or  Unconsciousness. -With  regard  to  this,  the  following 

points  should  be  borne  in  mind  :  , 
P  (a)  The  degree  of  unconsciousness  will  vary  with  the  srze  of  the 
branch  injured,  and  the  rapidity  with  which  the  blood  is  effused^ 
Where  the  effusion  is  rapid  and  the  compression  great  the  coma 
may  be  as  deep  and  complete  as  m  apop  exy. 

it  will  be  found  that  though  the  coma  is  apparently  deep,  tins  is 
mTreally  so  ;  thus  the  patient  may  moan  constantly,  or  may  move 

taken  *>r  natural L*e*  £ 
drunkenness,  in  which  conditions  the  patient  may  be  allowed  to  he 

Int0a°  ffw  cases,  the  onset  of  the  coma  is  deferred  till  late; 
its  onset  is  here  sudden,  its  course  rapid,  and  it  generally  ends 
death. 
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vi.  Bcspiration. — This,  in  well-marked  cases,  is  often  stertorous 
and  somewhat  slow.  In  cases  where  stertor  has  not  supervened  to 
call  attention  to  the  existence  of  compression,  other  and  still  graver 
alterations  in  the  breathing  may  be  present,  alterations  which  are 
warnings  that  the  end  is  not  far  off,  and  that,  in  the  case  of 
intended  trephining,  there  is  no  time  to  lose — viz.,  catchy,  short 
respirations,  cyanosis,  and  gasping,  irregular  breathing,  ceasing 
for  intervals  of  ten  or  fifteen  seconds,  and  then  repeated. 

vii.  State  of  Scalp. — When  the  history  is  deficient,  or  when 
the  signs  of  compression  are  not  well  marked,  ecchymosis  or 
contusion  of  the  parietal  and  temporal  regions  giving  rise  to  a 
pulpy  or  puffy  feel  are  of  great  value.  This  condition  will  be 
especially  marked,  when  the  haemorrhage  from  the  middle 
meningeal  artery  is  finding  its  way  through  some  fracture  into  the 
tissues  of  the  scalp.* 

Treatment. — Early  trephining  should  be  performed  as  follows  : 
—The  scalp  should  be  shaved  widely,  for  the  liberal  application  of 
ice,  later  on,  if  needful.    No  anassthetic  should  be  given  if  the 
patient  is  unconscious,  or  the  respiration  failing.    The  head  being 
supported  on  sand-bags  or  a  firm  pillow,  the  middle  meningeal 
area  on  the  side  which  is  bruised,  and  on  the  side  opposite  to  the 
hemiplegia,  is  explored  by  turning  up  a  semilunar  flap,  the  centre 
of  which  is  i£  inch  behind  the  external  angular  process,  and  1  inch 
1  above  the  zygoma,  or  Kronlein's  point  of  election  in  doubtful  cases 
f  may  be  made  use  of.    This  is  from  i£  to  ii  inch  behind  the 
i  external  angular  process,  on  a  line  drawn  backwards  from  the 
upper  margin  of  the  orbit.    This  will  expose  a  diffuse,  a  temporo- 
)  parietal  and  a  fronto-temporal  hematoma.    If  the  first  perforation 
:  prove  fruitless,  a  parieto-occipital  hematoma  is  to  be  sought  for 
by  a  second  perforation  made  over  the  posterior  branches  of  the 
■  artery.     The  best  point  for  this  is  on  the  line  above  given, 
prolonged  backwards,  at  its  intersection  with  a  vertical  one  carried 
up  directly  behind  the  mastoid  process  (Deutsch.  Zeitschr.f.  Chir 

1  •  f^'  Hf1t"  3  U-  4'  March  l886)-    The  brisk  hemorrhage 
r  which  takes  place  from  the  scalp  will  be  best  arrested  by  applying 
•  Spencer  Wells  forceps  to  the  bleeding  points,  the  forceps  thus  not 
;  only  arresting  hemorrhage,  but  acting  as  retractors  also  (Fie  7i) 
Ihe  pericranium  is  then  carefully  separated,  and  any  fissure  or 
iracture  looked  for  on  the  bone.    Whether  one  is  found  or  no,  a 
crown  of  bone  is  next  removed  with  a  full-sized  trephine.  When 
pa  has  exposed  the  clot,t  haemorrhage  may  still  be  going  on, 

No*  Jhfire  iSAg°™  SPlCimen  °f  tWs  in  St  Geor*e's  HosPital  Museum,  Series 
No.  4,  figured  by  Mr.  Holmes  in  his  Surgery,  4th  ed.  p.  140  Fie  V)     I  shows 

Set1  b°D;  °f  a  CWld'  "  WMCh  a  *^         «  crosi^t^ddle  menr 
ZrnZ7'  T^C1°A  T?& Tble  extravasa«on  inside  the  skull,  and  still  more 
th  *Z hour  lZl    fJ    funed  SUCCessfu11?  ™  a  -imilar  case.    Here,  during 
distinctly  Zrl b6tWeen  the  time  of  Emission  and  operation,  a 

t ?erhC  ,Trg  SWelhDg  WaS  n°tiCed  in  the  scalP  of  «»  child. 
Perhaps  another  crown  must  be  removed  for  this.    Thus,  in  one  case,  when 
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warning  of  which  will,  perhaps,  be  given  by  the  pulsation  of  the 
clot.  This  being  removed  by  a  small  lithotomy  scoop,  one  of 
Volkmann's  spoons,  or  the  handle  of  a  small  teaspoon,  the  haemor- 
rhage may  cease,  or  it  may  continue  profusely,  welling  up  from  a 
point  quite  out  of  reach.  In  such  cases,  the  surgeon  may,  alter 
saving  his  patient  from  the  dangers  of  compression,  have  to  face 
those  of  most  serious  haemorrhage.    In  such  a  contingency,  the 

Fig.  73- 


Middle  meningeal  hsemorrhage  with  extensive  fracture  of  the  skull.  Prep. 
159361,  Guy's  Hospital  Museum.  From  the  severity  of  the  fracture  which  involves 
both  vault  and  base  such  a  case  gives  very  little  hope. 

following  steps  may  be  made  use  of:  (1)  Crushing  together  with 
forceps  the  edge  of  the  bone  from  which  the  bleeding  comes  ;  (2)  If 
the  bleeding  spot  is  found  by  the  aid  of  a  pointed  probe  to  lie 
in  a  distinct  bony  canal,  the  haemorrhage  may,  perhaps,  be  arrested 
by  plugging  this  canal  with  a  tiny,  aseptic  wooden  peg  ;*  (3)  The  use 
of  cold,  either  in  the  shape  of  large  ice-bags  over  the  side  of  the  face, 
head,  and  neck  (M.  Beck),  or,  as  a  freezing  mixture,  three  parts 
of  salt  and  two  of  ice  (Howse) ;  (4)  Pressure,  by  suturing  the 

trephining  over  the  trunk  of  the  middle  meningeal,  I  came  down  on  the  pro- 
longed tail-like  extremity  of  a  huge  clot,  reaching  far  away  upwards  and  back- 
wards, and  due  to  a  branch  being  opened  at  some  distance  by  a  most  extensive 

fissure.  .....  .. 

*  This  was  suggested  by  Mr.  T.  Smith,  and  used  successfully  by  Mr.  vmeu 
and  Mr.  H.  Marsh,  at  St.  Bartholomew's  Hospital,  in  cases  of  hemorrhage  from 
descending  palatine  artery  (Clin.  Soc.  Trans.,  vol.  xi.  p.  71). 
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edges  of  the  wound,*  first  firmly  plugged  with  strips  of  iodoform 
gauze  wrung  out  of  1  in  20  carbolic  acid  lotion,  or  by  digital 
pressure  on  the  common  carotid;  (5)  The  above  means  failing, 
which  is  uulikely,  ligature  of  the  common  or  external  carotid  had 
better  be  resorted  to.f  If  such  a  step  be  really  needful,  a  temporary 
closure  of  the  common  carotid  (see  ligature  of  this  vessel)  will 
perhaps  suffice. 

Whether  the  surgeon  should  remain  satisfied  with  a  single 
trephining  and  partial  removal  of  the  clot,  or,  having  exposed  the 
clot,  proceed  to  remove  the  skull,  aud  then  the  blood,  more 
extensively,  must  depend  chiefly  on  the  state  of  the  patient,  the 
size  of  the  clot,  and  whether  the  depression  in  the  dura  mater 
begins  quickly  to  pulsate  and  to  rise  up.  If  these  last  points  are 
in  doubt,  there  should  be  no  hesitation,  the  condition  of  the  patient 
admitting  of  it,  in  removing  more  crowns  of  bone,  these  being 
kept  in  a  hot  aseptic  solution  (p.  1 76). 

Prognosis. — With  reference  to  this  point,  I  may  quote  the 
following  remarks  from  my  paper  in  the  Gkcy's  Hospital  Reports, 
vol.  xliii.  : 

"The  chief  points  on  which  this  depends  are,  whether  the 
middle  meningeal  extravasation  is  probably  complicated  with  such 
injuries  as  extensive  fractures  and  brain  injury,  and  secondly  upon 
the  date  of  trephining,  and  whether,  at  this  time,  the  brain 
recovers  itself  quickly  or  not.  With  regard  to  the  former,  or  the 
existence  of  complications,  the  surgeon  will,  if  asked  to  state  the 
probable  result,  base  his  opinion  on  the  history  of  the  case,  the 
severity  of  the  violence,  e.g.,  height  of  fall,  whether  any  interval 
of  lucidity  has  been  present,  and,  if  so,  for  how  long  and  how  far 
this  has  been  well-marked,  how  far  the  symptoms  of  compression, 
well-defined  hemiplegia,  the  falling  pulse,  the  stertorous  breathing, 
&c,  are  present  or  replaced  by,  or  complicated  with,  those  symp- 
toms which  are  believed  to  point  rather  to  laceration  or  contusion 
of  the  brain  and  its  membranes — viz.,  restlessness,  convulsive  move- 
ments or  twitchings,  pulse  quick  and  sharp,  and  other  evidence  of 
pyrexia,  which  show  that  inflammation  of  the  brain  has  probably 
supervened  upon -the  injury  to  its  substance." 

The  seventy  cases  on  which  the  above  paper  was  based  appeared 
to  fall  into  the  three  following  groups  : 


*  This  can  only  be  carried  out  when  the  edges  of  the  wound  are  clean  cut, 
and  also  when  the  surgeon  is  able  to  see  his  patient  at  short  intervals,  or  to 
leave  him  in  competent  hands ;  otherwise,  if  the  hemorrhage  persist,  this  pre- 
caution may  increase  the  risk  of  that  compression  which  the  operation  had  been 
intended  to  obviate. 

t  Ligature  of  the  common  carotid,  if  preferred,  is  justified  by  a  successful 
case  recorded  by  Dr.  Liddell  (Amer.  Journ.  Med.  Sci,,  vol.  lxxxi.  p.  344)  in  which 
secondary  hemorrhage  from  the  middle  meningeal  artery,  three  weeks  after  a 
sneu  wound  in  the  temporal  region,  was  successfully  arrested  by  ligature  of  the 
common  carotid.    The  additional  special  risks  of  this  operation  are,  however 
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A.  The  Most  Hopeful  Cases  for  Trephining—  Violence  com- 
paratively slight ;  laceration  of  middle  meningeal  artery  or  its 
branches;  fracture  of  skull,  if  present,  slight  and  localised  to  side 
of  skull,  i.e.,  not  implicating  the  base  ;  compression,  but  little  or 
no  contusion  or  laceration,  of  brain.    27  cases.  _ 

B  less  Hopeful  Gases.— Violence  grater;  laceration  of  middle  - 
meningeal  or  its  branches;  fracture  implicating  middle  fossa ;  some 
injury  to  brain,  but  this  only  trivial.    20  cases. 

0  Gases  probably  Hopeless  from  the  First.— Violence  very  great ; 
laceration  of  middle  meningeal  or  its  branches  ;  fracture  of  skull 
extensive,  perhaps  implicating  several  bones  and  sutures  both  m 
the  vault  and  base  ;  injury  to  brain  very  severe.    23  cases.  _ 

Sub-dural  Haemorrhage.— Where  compression  ol  the  bram 
bv  blood  is  suspected  and  none  is  found  superficial  to  the  dura 
mater,  this  must  be  always  opened.  The  following  case  of  Mr 
H  W  Ailingham's  (Clin.  Soc.  Trans.,  vol.  xxn.  p.  220;  Jtnt. 
Med.  Journ.,  vol.  i.  1889,  p.  887),  is  a  in^tmg  oj^  tiij 
bleeding  having  come,  apparently,  from  a  laceration  of  the  frontal 

10 ^man,  aged  forty,  was  admitted  into  the  Great  Northern  Hospital  December  7. 
having  fallen  off  a  tram-car,  when  half-drunk.  He  complaxned  of pa mm  fl* 
left  shoulder  :  there  was  no  evidence  of  injury  to  the  head.  The  next  four ^days 
the  patient  was  very  drowsy,  and  irritable  when  disturbed.  There  WaS  no 
Daralvsis     December   13,  the  patient  was  seized  with  convulsions.  These 

in  the  mlsdes  of  the  left  sL  of  the  face,  the  mouth  being 
thf  eyelids  moved  in  clonic  spasm.    The  muscles  of  the  neck  were  next  aff ect£ 
and  subsequently  the  left  arm  and  leg  passed  into  a  state- *  ^8£^  ™ 
breathing  was  stertorous.    The  tongue  was  not  bitten.    Chloroform  having  been 
given,  a  curved  incision  was  made  from  the  right  external  angular  to  the  mas 
toid  Process     A  large  flap  having  been  turned  down,  a  crown  of  bone  was 
ItLllTZrtt  riglt  nsLe  of  Rolando         about  *  : inches  behind  and  ^ 
above  the  external  angle  of  the  orbit.    The  posterior  branchy 0 the  wrim 
meningeal  ran  across  the  dura  mater  exposed.    This  membrane  did  not pulsate 
Td  appeared  to  show  a  black  mass  beneath  it  ;  the  ^ry  ^emg  secur  d 
dura  mater  was  incised  and  a  large  black  clot  exposed    About  ,  oz  of  tms 
having  been  removed,  partly  by  irrigation,  a  large  cavity  could  be fe It ^  » 
as  the  finger  could  reach  ;  the  brain  appeared  to  be  much  lacerated  over 
frontal  lobe.    The  patient  ultimately  made  a  good  recovery. 

TREPHINING-  AND  EXPLORATION  OP  CEREBRAL 
ABSCESS  DUE  TO  INJURY. 

Indications   for   Exploring ;  Symptoms  and  Kagnosisof 
Traumatic  Cerebral  Abscess—Many  of  these  are  given  at  some 
S5m£ "length  when  that  form  of  cerebral  abscess  wh.ch  £ 
one  of  the  results  of  otitis  media,  is  discussed  at  p.  20*    To  be  m 
with  there  is  the  history^an^ 

*  This  may  have  been  a  stab  with  a  knife,  p.  ^J.  a  g^  f  ^e  b 
brief  concussion,  a  fracture,  a  blow  with  a  stone,  a  g  ancmg  buhet &c  ^ 
help  in  the  case  which  the  history  of  an  injury  gives  is  not  always  p 
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ture  and  depression  of  the  skull  exists,  and  if  no  laceration,  &c,  of 
the  brain  has  occurred,  there  now  often  follows  a  latent  period 
devoid  of  brain  symptoms,  which  may  last  from  a  few — e.g.,  four — 
days  to  three  or  four  weeks  or  much  longer.*  This  latent  period  is 
succeeded  by  brain  symptoms  increasing  in  severity  and  going  on 
to  those  of  compression — viz.,  headache  felt  over  the  side  injured, 
but  not  necessarily  most  intense  at  the  injured  spot ;  nausea  or 
vomiting ;  some  pyrexia,  but  the  temperature  usually  rises  slowly, 
if  it  rises  above  normal  at  all.f 

Other  symptoms  are  mental  dulness,  the  answers  long  delayed 
but  intelligent  when  they  come,  a  slow  pulse,  perhaps  rigors,  pro- 
gressive emaciation,  perhaps  accompanied  by  vomiting.  Whether 
local  nerve  symptoms — e.g.,  disturbances  of  sensation  and  motion 
— are  present  must  depend  on  the  position  of  the  abscess.  If  the 
injury  has  been  over  the  motor  area  (Figs.  80  to  83),  nerve  symp- 
toms may  be  clearly  marked ;  but  if  over  the  anterior  part  of  the 
frontal,  or  temporo-sphenoidal  %  lobes,  they  may  be  entirely  absent. 

this  is  an  indication  for  always  examining  for  any  wound  or  scar  and  exploring 
it,  however  unimportant  it  may  seem  to  be,  in  these  cases.  Thus,  in  the  follow- 
ing case  (Hulke,  Syst.  of  Surg.,  vol.  i.  p.  626),  the  necrosis  might  have  been  over- 
looked, and  the  fit  and  rigidity  put  down  to  another  cause.  A  middle-aged 
woman,  having  fallen  down  in  a  fit,  was  brought  to  the  Middlesex  Hospital. 
She  was  unconscious,  and  her  left  arm  and  leg  were  rigidly  flexed.  On  her  right 
temple  was  a  small  festering  wound,  leading  to  necrosed  bone.  On  perforating 
this  with  a  trephine,  pus  was  forcibly  ejected  through  a  sloughy  hole  in  the  dura 
mater.  The  spastic  rigidity  of  the  left  arm  and  leg  immediately  disappeared 
but  the  patient  soon  died.  A  large  abscess-cavity  was  found  in  the  anterior  lobe 
of  the  right  cerebral  hemisphere. 

*  As  in  M.  Dupuytren's  and  Prof.  Nancrede's  cases  at  pp.  171,  172  ;  so,  too,  in 
a  case  of  Mr.  Hulke's,  alluded  to  in  a  foot-note,  p.  190,  the  patient,'  an'  errand 
boy,  continued  to  work  for  seven  weeks  after  the  injury,  more  or  less  headache 
being  present  all  the  time,  retching  and  hemiplegia  then  coming  on. 
_  t  On  this  point  I  would  refer  my  readers  to  p.  205.    Prof.  Nancrede  (loc.  supra 
cit.,  p.  95)  writes  thus  :— "  I  believe  that  an  abscess  involving  the  cerebral  tissue 
alone  will  be  accompanied,  in  most  cases,  by  a  subnormal,  or,  at  least,  a  normal 
temperature.    Where  a  high  temperature  is  noted,  either  the  pus  collection  is 
a  localised  suppurative  arachnitis  limited  by  adhesions,  or  there  is  a  meningitis 
m  addition  to  the  abscess."    Prof.  Nancrede  quotes  briefly  a  case  recorded  by 
Dr.  H.  L.Brown  (Bost.  Med.  and  Surg.  Journ.,  December  29,  1881,  p  610)  in 
which  the  temperature  was  970  for  eleven  days.    Mr.  Hulke  {Syst.  of  Sura  vol 
ui.  pp.  627,  628)  gives  two  cases  of  cerebral  abscess,  in  which  he  trephined' sue* 
cessfully  ;  the  temperature  was  subnormal  in  both.    More  rarely,  the  temperature 
shows  fluctuations,  as  in  a  case  of  Dr.  Burney  Yeo  {Brit.  Med.  Journ  1870 
vol.  11,  P.  84).    More  rarely  still,  the  temperature  continues  high  throughout 
t  With  regard  to  the  large  collections  of  pus  often  found  here  Dr  Yeo 

S'Xf^e^iT^?'0"0^^  HUgeDin  <Ziei"'s  Cyclopia, 
hLl  f 7k  f  I  7  of  *a&nosis  15  ^creased  by  the  circumstance  that  no 
bands  of  fibres,  which  are  direct  conductors  of  sensibility,  or  motion  "  msS 
rough  this  lobe  ;  and,  therefore,  an  abscess  here  «  may  aLn  a  Isiderab  e 
size,  and  may  cause  general  symptoms  of  compression  before  any  distinct 
symptom  of  local  disease  arouses  the  suspicion  of  a  localised  affection  of  the 
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Thus  hemiplegia,*  a  paralysis  limited— e.g.,  of  upper  limb,  and, 
later  on,  gradually  increasing— epileptic  seizures,  spasms,  spastic 
rigidity, 'all  have  been  met  with,  but  must  by  no  means  be  relied 
upon,  and  even  when  paralysis  is  present  it  may  escape  observation, 
as  when  there  is  slight  paralysis  of  the  muscles  of  the  lower  half  of 
the  left  side  of  the  face,  and  some  loss  of  power  in  the  left  hand  , 
and  arm,  but  only  temporary.!  : 

Finally,  the  surgeon,  who  is  watching  what  he  believes  to  be  a 
cerebral  abscess,  must  always  remember  that  after  a  period  of 
latency,  which  may  last  weeks  or  more,  acute  symptoms  may  set  m 
suddenly  and  quickly  close  in  death.} 

Operation  of  Trephining  for  Traumatic  Cerebral  Abscess.— 
As  the  fatality  of  cerebral  abscess,  if  left  to  itself,  is  so  high— 
00  to  IOO  per  cent.— trephining  is  abundantly  justified,  but  it  must 
be  conducted  aseptically  for  fear  of  setting  up  suppurative  menin- 
gitis and  brain  softening.  The  chief  difficulty  is,  of  course,  hitting 
off  the  seat  of  the  abscess,  especially  in  cases  where  there  are  no 
definite  nerve  symptoms  to  guide,  and  where  the  history  of  the 
nart  of  the  head  injured  is  indefinite  also.  To  obviate  the  necessity 
of  multiple  trephining  Dr.  Fenger  and  Dr.  Lee,  of  Chicago  have 
recommended,§  as  easier  and  safer,  exploratory  puncture  and  aspi- 

*  Mr  Hulke,  in  relating  the  case  of  a  boy  which  he  brought  before  the  Medico- 
Chirurgical  Society,  March  n,  1879,  laid  stress  on  the  fact  that  hemiplegia 
occurring  some  time  after  an  injury  to  the  head  was  significant  of  disease  in  the 
brain  itself  rather  than  of  arachnitis.  _ 

+  The  value  of  accurately  noting  symptoms  which,  though  of  but  brief  dura- 
tion may  be  very  important  guides  in  treatment,  is  well  shown  by  a  case  of  Prof. 
Macewen-s  (Lancet,  1881,  vol.  ii.  p.  582).    A  boy,  aged  eleven  was  admitted  into 
the Xgow  Koyal  Infirmary,  two  weeks  after  a  fall  upon  his  head,  with  a  par- 
Sly  Wed  wound  and  bare  bone  over  the  left  eyebrow.    A  week  later  he  had  a 
g  J  con  dered  to  indicate  the  probable  formation  of  pus.    Five  days  later,  or 
Iwenty-six  days  after  the  injury,  the  patient  had  a  convulsion  confined .  tc  he 
rSTt  side  ;  when  this  had  passed  off,  he  was  distinctly  aphasic.    The  seat  of  the 
Ibsces  now  seemed  to  be  the  third  left  frontal  convolution,  and  trephining  was 
Soposed     The  friends,  however,  refused  to  permit  this,  as  the  patient  had  re 
covered  consciousness,  though  they  were  warned  that  the  improvement  wouW be 
onrtemporary.  Thirty  hours  later,  the  convulsions  of  the  right  side  recurred,  the 
SpeSe  rose  quickly  from  10X°  to  104°,  and  the  patient  died  before  the  opera- 
SoSTbe  performed.    The  situation  of  the  abscess  was  verified  after  death 

+  Se  sudden  cessation  of  breathing  in  cerebral  cases  has  been ^already  noticed 
at  PP  165185.    So,  too,  in  a  case  which  Mr.  Gamgee  brought  before  the  Medico^ 
ChSxrRica  Society  June  14,  1879.   A  boy,  who  had  been  trephined  for  suspected 
abscess  the  pus  not  being  found,  suddenly  ceased  breathing  the  day 
aSerSe  ^SoL    The  patient,  though  apparently  dead,  being  partly  re uved 
k    ^HfiHal  respiration   the  dura  mater  and  brain  were  now  incised-a  step 
l^St^nirbe^Sken  before,  as  the  former  structure  looked  healthy  and 
d not  bulge tto  the  trephine  hole-pus  welled  up,  and  the  child  survived  or 
Li    At  the  autopsy  an  abscess  2  inches  long,  and  still  containing  an  ounce  of 
p^ent -Ml  was  found  in  the  right  frontal  lobe;  the  abscess  had  burst  ex- 
ternally, causing  purulent  meningitis. 

§  Trans.  Amer.  Surg.  Assoc.,  vol.  11.  p.  7»- 
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ration.    This  must  be  done  methodically  with  a  needle,  4  inches 
long,  set  in  a  large-sized  hypodermic  syringe.    The  needle  should 
not  be  too  fine,  and  the  gauge  should  be  powerful  enough  to  make 
sufficient  suction,  as  a  fine  needle  is  readily  plugged  with  brain- 
substance.    This  may  be  easily  taken  for  pus.    The  needle,  well 
disinfected,  is  pushed,  through  a  trephine  hole,  straight  in  in  a 
definite  direction  for  J  inch  or  1  inch  j  the  piston  is  then  withdrawn 
a  little,  and,  if  no  pus  follows,  the  needle  is  pushed  £  inch  further, 
and  the  piston  again  withdrawn.    The  depth  to  which  it  will  be 
permissible  finally  to  push  the  needle  will,  of  course,  vary  with  the 
position  of  the  trephine-openiug  and  the  direction  of  the  puncture, 
the  surgeon  being  guided  by  the  anatomy  of  the  brain.    The  punc- 
tures are  to  be  repeated  at  intervals  of  £  inch  or  1  inch,  the  utmost 
care  being  taken  to  push  the  needle  in  straight,  and  to  avoid  all 
lateral  movements.    If,  after  a  reasonable  number  of  punctures  no 
pus  is  withdrawn,  the  operator  may  feel  convinced  that  no  pus  is 
present.   An  abscess  in  the  brain  is  usually  as  large  as  a  walnut, 
often  much  larger. 

Puncturing  healthy  brain  tissue  with  a  fine,  perfectly  aseptic 
needle  can  do  but  little  mischief. 

The  needle  should  be  kept  as  a  guide  till  the  abscess  cavity 
is  definitely  opened  either  by  inserting  a  pair  of  Lister's  sinus- 
forceps,  or  a  sharp,  straight  bistoury.  From  an  experience  of 
three  cases,  I  have  not  found  it  as  easy  to  keep  a  drainage-tube 
securely  in_  the  abscess-cavity  as  it  is  to  find  this  (p.  209 f.  The 
abscess-cavity  may  be  washed  out  with  bichloride  solution  of  r  in 
4000,  or  one  of  boracic  acid ;  all  the  fluid  injected  should  be  with- 
drawn. 

The  following  cases  of  cerebral  abscess,  in  addition  to  those  given 
at  p.  17 1,  and  in  the  foot-notes  to  p.  189,  are  good  instances  of 
the  disease  and  also  of  its  successful  treatment : 

A  labourer,  aged  sixty,  was  admitted  into  the  Middlesex  Hospital  under  the 
care  of  Mr.  Hulke,  a  fortnight  after  being  struck  a  glancing  blow  on  the  rieht 
temple  by  a  falling  ladder,  which  stunned  him  for  a  few  minutes  and  caused  a 
considerable  bruise.  He  continued,  nevertheless,  to  work  as  usual  until  the 
middle  of  the  third  day,  when  headache,  which  he  had  had  from  the  time  of  the 
accident,  became  very  severe-so  severe  that  his  wife  feared  he  would  go  out  of 
his  mind.  On  admission  the  pulse  was  56,  and  the  temperature  slightly  below 
the  normal.  The  patient's  mind  was  unclouded.  About  one  week  later  in  the 
night  he  became  insensible,  and  in  the  morning  the  right  upper  and  lower  limbs 

Z6   m     ,1°       7  Palled  "  rGgardS  m°ti0n'  and  nearl?  so  as  regards  -enaa- 
ion.  _  When  the  arm  or  thigh  were  severely  pinched,  he  gave  scarce  any  sign  of 

consciousness  of  it,  but  shrank  slightly  when  the  left  limbs  were  pinched  sLifarly 

Two  days  later  spastic  rigidity  of  the  left  arm  supervened.    A  small  disc  of  bone 

u  at  ?T  1  T  brUiS6d  b°ne  0n  right  t6mple  aPPeared  ™*£  ed  Til 
dura  mater  bulged  up  so  tensely  that  pulsation  could  neither  be  seen  nor  felt  its 

eyed  surface  appeared  healthy.    A  needle  connected  with  an  exhaus'tine 

yrmge  was  pushed  through  it  to  a  depth  of  i4  inch.    A  brownish  turbS  f  uif 

rose  up  into  the  receiver,  and  continued  to  flow  after  the  needlTwas  wi  hdr^ 

Sd Sd^T^rr"  IS         a  a  considerable  ^nti^f 

naid  escaped.    The  flaps,  which  had  been  reflected,  were  replaced,  and  the  wound 
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was  very  lightly  dressed  with  a  little  boric  charpie.  An  hour  later  he  asked  for 
food.  Next  morning  the  spastic  rigidity  of  the  left  arm  had  gone  On  the  second 
day  slight  return  of  power  was  noticed  in  the  right  limbs,  and  before  the  end  of  a 
week  their  palsy  had  disappeared.  For  a  very  few  days  after  the  operation  he 
charpie  was  wetted  and  discoloured  by  the  fluid  which  continued  to  ooze,  but  the 
wound  soon  healed,  and  two  months  after  the  operation  the  patient  appeared 
quite  well.    (Hulke,  Syat.  of  Surg.,  vol.  i.  p.  628).  #  , 

It  is  interesting  to  note  in  the  following  case  that  the  hemi- 
rdeoia  which  followed  the  operation  was  only  transitory.  It  also 
Siows  that  grave  symptoms  may  be  latent  for  as  long  as  five 
months  if  a  skull  wound  remains  unhealed. 

A  child  aged  four  and  a  half,  had  sustained  a  severe  compound  fracture  of  the 
•  tt  frontal  bone    The  removal  of  some  necrosed  portions  of  bone  led  sub- 
right  frontal  bone     ine  The  sinus  persisted,  but  the  child  seemed 

^^^^^r«- — " accident'  wr  Tsided 

^vSritT(ouSly  o  the  muscles  of  the  face  and  arm)  came  on  and  an  alarming 
ZdSr'apidly  developed.  The  sinus  was  opened  up  and  a  director  passed  for 
condition  rapmiy  F  ^  downwards  and  backwards.  A 

a  distance  of  im&v* °  ^  ^  had  been  washed  out  with  I 

free  flow  o   fetid  pus  was  inserted.    The  latter  was  removed 

carbolic  sol uti ^  ^'"^Lv^  followed  the  operation,  but  it  passed  . 
i^^^^TO^    ^covery  was  rapid  and  complete. 

TREPHINING  FOR  EPILEPSY  AND  OTHER  LATER 
RESULTS  OP  A  CRANIAL  INJURY. 

This  is  one  of  the  advances  in  cranial  surgery,  the ,  results ;  of 

di T?l;jfbe  worth  while  to  go  a  little  into  detail  with  regard  to  the 

^^^^^^^  «*  % 

p         .,        m^p  opnsation  is  followed.  Dy  a  iwiuoiiiue 
extremity  J^^f^  sensation  and  spasm  advance  gradual 
muscles  ot  tne  part,  auj.  "  ,    ,       .v  m  definite 

from  the  part  originally aflecte  d  to  other  1 > 
order.    During  snoh  , an  attach  consc lousn        ,miMtes  in  a 
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name)  Dr.  Hughlings  Jackson  maintained,  was  uniformly  due  to 
organic  disease  of  some  kind  situated  in  the  convolutions  adjacent 
to  the  fissure  of  Eolando.    The  disease  of  the  brain  which  gives 
rise  to  Jacksonian  epilepsy  may  be  of  various  kinds.  "Any 
affection  ^  of  the  meninges,  whether  pachymeningitis  or  lepto- 
meningitis, of  traumatic  or  syphilitic  or  tubercular  origin  ;  or  new 
growths  upon  or  in  the  cortex  of  the  brain;  or  cysts  formed  as 
the  result  of  small  circumscribed  hemorrhages,  or  of  spots  of 
softening _ from  embolism  or  thrombosis  of  a  cerebral  artery;  or 
circumscribed  encephalitis  or  sclerotic  patches,  may  act  as  centres 
of  irritation  in  the  cortex  of  the  brain.    The  majority  of  these 
forms  of  disease,  when  exactly  localised  in  a  small  area,  appear  to 
be  traceable  to  traumatism,  either  to  a  blow,  a  fall  on  the  head  or 
to  a  fracture  with  or  without  depression  "  (Starr,  Brain  Surnerv 
p.  25).  J  yy 

1.  Condition  of  the  parts  which  may  be  met  with 
during  the  operation,  and  which  may  have  orisrinallv 
caused  the  epilepsy.  J 

^  ,The_ScalP-— Shaving  often  reveals  scars  known  or  undis- 
covered.   When  operation  was  again  resorted  to  in  this  disease 
some  years  ago,  it  was  hoped  that  tenderness  of  such  scars  would 
be  a  valuable  guide  and  characteristic  of  cases  to  be  benefited  bv 
operation.    Thus  Mr.  Walsham  (St.  Barth.  Eosp.  Bepts.,  mi 
vol.  xix.  p.  127)  found  that,  of  82  cases,  the  scar  or  spot  was 
sensitive,  tender  or  painful  in  42.  Pressure  in  some  caused  vertigo 
convulsions,  rigidity  or  spasmodic  twitchings  of  some  groups 
of  muscles.    Larger  collections  of  cases  have  shown  that  these 
mstances  are  fewer  than  was  hoped,  the  share  taken  in  epilepsy 
by  tender  scalp-scars  being  a  small  one.    An  instance  of  these 
rare  cases  may  be  found  quoted  by  Dr.  Agnew  (Trans.  Amer.  Surg. 

T Tin  1 1X'  ?£  l6'  I7)' m  Thlch'  in  a  Patient  °Perated  on  by  Dr. 

fe-  Ml1  er  W1*h  wcceBS,  a  bra*ch  of  the  great  occipital  nerve 
was  found  caught  in  an  old  fracture.    In  8  out  of  the  44  cases 

hareW.  7  *  *"*  ™  ^  down  to 

ail2LThe1PefiOSt^Um-~Tllis  m^  be  found  ^tremely  thickened 
and  very  close  y  adherent  to  the  bone.    Excess  of  vascularity  mav 

Cs)  Thf  stil  °TSte0^tic/eP°f^  ^ve  not  been  met  w'ith  7 
(3;  The  Skull.— Lesions  of  all  kinds  have  been  met  with 
Depressions  fractures,  fissures  are  very  common.    Prom  the  Wr 

*  The  term  exostosis  is  sometimes  applied  to  the  depressed  hmP  .  tw  1 
drcumscribed  and  osteophyte,  is  easily  dealt  with.    A         dtdi  !' 

t.beraece.    I»  trephining,  the  e,„™  eMeLt  i„  „   hi  tos to  h  ZTLT', 

« prov,„g  mmt lab0ri0USi  the  operation  ^  tbteez*:i'j, biz:  i£ 


The 
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to  these  last  conditions,  it  is  very  noteworthy  that  in  one  of  the  | 
cases  collected  by  Mr.  Walsharn,  though  nothing  was  detected  at  i 
the  operation,  a  spiculura  was  found  at  the  autopsy  not  far  from  | 
the  trephine-hole,  this  pointing  to  the  advisability  of  sweeping  a 
probe  carefully  and  with  aseptic  precautions  so  as  to  explore  the 
parts  at  some  distance  from  the  circumference  of  the  opening. .  I 
Another  point  which  is  of  great  importance  with  regard  to  the  '•  [c 
indications  for  trephining  as  given  by  the  state  of  the  skull  is  this  ::■ 
several  cases  have  been  recorded  which  prove  that  it  is  not  always  i-v 
safe  in  trephining  for  epilepsy  to  rely  on  the  position  of  a  fracture,  .f 
unless  that  fracture  coincides  very  closely  with  the  spot  selected  ll 
for  trephining  from  the  character  of  the  fit.    Thus,  in  two  cases-te 
related  by  Dr.  Starr  (pp.  30,  32),  depressed  fractures  existed,!, 
epileptic  attacks  had  developed  subsequently  to  them,  but  the  fit,  .! 
which  began  in  both  patients  in  the  arm,  indicated  disease  in  the-1 
middle  third  of  the  motor  area,  while  the  position  of  the  fracture  4 
was  upwards  of  two  inches  away  from  this  spot.*   In  another  case,  h 
where  the  surgical  indication  or  position  of  the  fracture  was?! 
neglected,  and  the  medical  one  or  the  evidence  given  by  the  fits?! 
was  followed,  this  proved  to  be  the  correct  one,  as  on  raising  the  J 
button  of  bone  a  splinter  from  the  internal  table  was  found  Ike 
penetrating  the  dura  mater  and  brain,  though  at  the  spot  selectedll 
there  was  no  evidence  of  fracture. 

4.  The  Membranes. — Both  the  dura  and  pia  mater  may  be  f oundik 
much  thickened,  blended  with  each  other  and  adherent  to  thej 
cortex.  In  some  cases  they  form  respectively  the  outer  and  innenl 
wall  of  a  cyst. 

5.  The  Brain. — When  pathological  changes  are  present  m  the^: 
part  explored,  the  cortex  may  be  found  compressed  or  indented,, 
stained,  sclerosed  or  softened.    Cysts  in  the  cortex,  perhaps  thetj 
result  of  old  haemorrhage,  are  not  uncommon,  t 

patient  recovered.    A  case  of  Kochler's,  of  Berlin  {Deutsch.  Med.  Woch.,  No.  46, 
1889),  illustrates  a  less  localised  condition.    A  sword-cut  had  injured  the  bone; 
without  depression.    Epileptic  fits  followed  in  six  weeks.    About  a  year  latei 
trephining  was  successfully  performed.    The  dura  mater  was  adherent,  the  bone, 
much  thickened  and  covered  with  thorn-like  processes  pressing  on,  but  not  per-: 
forating,  the  dura.    Good  illustrations  of  a  blunt  spiculum  from  the  interna*, 
table  are  given  by  Dr.  Williamson  and  Mr.  Jones  {Brit.  Med.  Journ.,  voL  ii.  1889; 
p  919).    Seven  months  after  the  operation  the  fits  recurred.    An  open  sinnal 
which  had  persisted  being  explored,  a  small  spicule  of  necrosed  bone  "  projecting' 
downwards  "  was  removed.    Up  to  the  last  report  recovery  was  complete. 

*  Such  cases  emphasise  the  need  of  sweeping  a  probe  around  the  margins  ol 
the  trephine-hole,  so  as  to  explore  the  neighbourhood  thoroughly. 

f  In  the:first  of  the  following  cases  (Echeverria,  loc.  supra  cit,  p.  535)  an  ole 
hemorrhage  was  present.  The  patient,  aged  twenty-two,  had,  ten  years  before 
fractured  his  right  parietal  bone.  Epileptic  fits  began  six  months  after  the 
iniury  and  their  increasing  frequency  was  associated  with  an  extreme  degree  o 
idiocy  the  patient  being,  on  admission,  a  mere  automaton,  without  intelligence 
or  memory  On  the  seat  of  fracture  being  explored,  a  kind  of  pouch  was  founc 
embracing  an  old  blood  clot.    When  this  was  turned  out,  the  hemorrhage  wa= 
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In  many  cases  no  lesion  is  found.  In  such,  before  deciding  that 
nothing  abnormal  is  present,  the  precaution  given  at  p.  94  should 
be  taken :  where  no  lesion  is  found  either  at  or  near  the  place  of 
injury,  mischief  may  still  exist  in  other  parts  of  the  brain,  eluding 
diagnosis  and  treatment,  as  long  as  it  gives  no  local  symptoms  of 
its  existence. 

Results  of  Operation. — Later  collections  of  cases  and  (what 
is  of  paramount  importance)  keeping  cases  more  carefully  under 
after-observation,  have  shown  that  operations  for  traumatic 
epilepsy  have  not  come  up  to  the  expectations  formed  of  it.  Thus 
Prof.  Agnew  {Trans.  Amer.  Surg.  Assoc.,  1 891,  vol.  ix.  p.  15) 
gives  results  in  57  cases  operated  upon  at  Philadelphia.  Of 
these  57  cases,  4  died  (a  mortality  of  877),  4  were  cured, 
4  were  operated  upon  too  recently  to  venture  an  opinion, 
4  passed  out  of  observation,  32  experienced  temporary  benefit, 
9  obtained  no  relief.  Of  the  4  reported  as  cured,  Prof.  Agnew 
is  careful  to  point  out  that  2  had  not  been  under  observa- 
tion longer  than  10  months,  a  period  quite  inadequate  to  allow 
us  to  speak  with  any  confidence  as  to  the  final  result,  as  in 
one  case  of  Prof.  Agnew's  a  year,  and  in  one  of  Dr.  White's 
20  months,  had  elapsed  after  the  operation  before  the  fits 
recurred.  In  52  American  cases  collected  by  Dr.  Starr, 
(loc.  supra  tit.,  p.  28),  13  being  under  his  own  observation, 
13  were  cured,  11  improved,  15  not  improved,  and  13  died. 
Here,  also,  in  several  instances,  the  time  that  had  elapsed  beween 
the  operation  and  the  date  at  which  the  case  is  reported  is  quite 
inadequate.* 

Starr  (p.  112)  says  as  to  the  result  in  these  cases:   "It  is 


so  free  as  to  require  the  actual  cautery.  The  intellectual  faculties  were  largely 
restored  by  the  operation,  and  the  fits  were  also  much  reduced  in  frequency. 
The  death  of  the  patient  took  place,  nearly  nine  months  later,  from  meningitis, 
apparently  due  to  exposure  to  the  sun.  An  autopsy  showed  that  the  clot-con- 
taining cavity  was  in  connection  with  the  brain-membranes,  and  apparently  con- 
tinuous with  one  of  the  branches  of  the  middle  meningeal  artery.  In  the  second,  a 
cyst  was  also  the  cause  of  the  mischief.  Thus  {Ann.  of  Surg.,  vol.  iii.  No.  6,  p.  522  • 
Amer.  Journ.  Med.  Sci.,  April  1886),  after  a  pistol-shot  wound  of  the  skull,  about 
i  mch  from  the  middle  line,  and  1  §  inch  from  the  hairy  scalp,  aberration  followed, 
culminating  in  marked  insanity.  The  depression  in  the  forehead  being  explored 
by  a  crucial  incision,  an  opening  in  the  skull  was  discovered,  closed  by  fibrous 
material.  In  the  expectation  of  finding  an  abscess-cavity,  the  needle  of  a  hypo- 
dermic syringe  was  thrust  through  here  in  several  directions  until  the  barrel  was 
found  to  be  filling  with  a  serous  fluid,  all  of  which  was  withdrawn  to  the  extent 
ol  about  2  drachms.  On  emerging  from  the  anesthetic,  the  patient  was  found 
to  nave  fully  regained  his  mental  equilibrium,  in  which  condition  he  remained 
nve  months  later,  the  wound  having  quickly  healed. 

(Tn  Dr,7 La™en,t  ^  collected  162  cases  of  trephining  for  traumatic  epilepsy 
ST  U md;?«CMr-  et  de  P^rmacologie^j  20,  1891)  with  the  following 
Z 11      \  ^  Claimed  aS  CUrGS'  bufc  lt  is  admitted  that  the  time  that 

receivT  °peration  is  to°  short  to  decide  ™  to  the  ultimate  benefit 
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evident  that  in  the  majority  there  has  been  a  failure  to  permanently 
cure  epilepsy  by  operative  interference.  When  we  raise  the 
question  why  the  operation  has  failed,  the  obvious  reply  is  that  the 
original  condition  which  gave  rise  to  the  fits  has  not  been  removed. 
This  is  evident  from  a  study  of  the  pathological  changes  already 
enumerated.  It  is,  of  course,  quite  possible  to  elevate  depressed  | 
bone,  to  remove  a  cyst,  or  to  take  away  any  mass  of  connective 
tissue  or  tumour  which  compresses  the  brain.  But,  on  the  other 
hand,  it  is  useless  to  break  up  adhesions  between  the  dura  and  pia  i 
or  between  pia  and  brain,  because  they  will  inevitably  reform  after  i 

the  operation  Fine  trabecules  of  connective  tissue  entering 

the  cortex  from  the  pia,  and  forming  a  dense  scar  tissue  in  and 
about  the  motor  cells,  give  rise  to  an  irritation  which  can  only  be 
removed  by  the  excision  of  the  mass.    But  excision  of  such  a 
mass  together  with  the  brain,  or  excision  of  a  softened  mass  of  I 
brain,  is  inevitably  followed  by  a  formation  of  a  connective-tissue  l 

cicatrix  which,  in  turn,  will  act  as  an  irritant  I  think  the 

fact  that  the  underlying  organic  brain  disease  producing  the 
epilepsy  cannot  always  be  eradicated  by  an  operation  fully  explains  d 
the  failures  which  have  been  recorded  by  so  many  observers.  .  ; 
But  when  it  is  taken  into  consideration  that  in  no  case  is  it 
possible  without  an  operation  to  determine  the  exact  pathological  J 
condition  present,  and  that  a  certain  proportion  of  the  pathological 
conditions  are  removable,  it  is  evident  that  an  operation,  if  not  I 
attended  with  danger,  may  be  reasonably  undertaken."  Prof. 
Aemew,  from  the  statistics  of  the  Philadelphia  surgeons,  was 
also  of  opinion  that  Surgery  would  do  but  little  for  traumatic  and  D 
Jacksonian   epilepsy.     He  held  that  the  treatment  must  be 
mainly  preventive.    "It  is  not  saying  too  much  to  assume  that- 
surgery  is  responsible  for  the  great  majority  of  traumatic  epileptics., 
and  though  this  statement  does  not  by  any  means  criminate  the 
sure-eon  of  an  early  day  ...  .  the  doctrine  that  depressed  factures  - 
of  the  skull  without  symptoms  required  no  operative  interference 
I  hold  to  be  responsible  for  many,  very  many,  of  the  unfortunate 
sequel®  of  head  injuries.    However  small  may  be  the  depression 
which  follows  a  fracture  of  the  cranium,  save  m  one  or  two 
localities,  it  will  encroach  enough  upon  the  dural  nerves  to  cause 
more  or  less  irritation  ;  though  insignificant  at  first  and  not  at  ail 
recognisable  to  the  consciousness  of  the  patient,  yet  eventually 
that  irritation  will  be  propagated  to  the  meninges,  and  later  on  to 
the  cortex  and  brain  ganglia,  until  finally  the  paroxysmal  explosion 
occurs:  and  then,  even  when  the  initial  lesion  is  removed,  the 
slowly  established  habit,  created  by  years  of  excitation  wil 
remain  as  an  ineradicable  legacy.     No  amount  of  foresight-  can 
determine  what  happens  to  the  inside  of  the  skull,  after  an  injury, 
bv  an  inspection  of  its  exterior  surface.    Whenever,  therefore,  the 
Sofosrioi  can  accept  the  doctrine  that  all  depressed  fractures  of 
t  e  cranium,  however  slight  the  depression,  and  entirely  indepen- 
dento ^pressure  symptoms,  are  proper  subjects  for  trephining,  then 
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will  traumatic  epilepsy  largely  disappear  from  the  list  of  surgical 
diseases." 

Operation.* — To  begin  with,  a  painful  cicatrix t  may  be  freely 
excised.  This  may  be  done  with  some  hope  that  nothing  further 
in  the  way  of  operation  will  be  required  in  cases  where  the  scar  is 
constantly  painful,  tender,  or  hot ;  where  it  corresponds  to  the 
course  of  some  known  nerve,  and  in  any  case  where  the  original 
wound  was  lacerated,  or  contused,  and  slow  in  healing,  and  where 
there  is  any  chance  of  a  splinter  of  wood  or  metal  being  embedded 
in  the  scar.  % 

If  it  be  necessary,  as  it  usually  is,  to  remove  a  crown  of  bone,  an 
appropriate  semilunar  flap  (pp.  173,  244),  must  be  reflected  with  the 
aseptic  and  other  precautions  already  given.  Haemorrhage  being 
arrested,  and  the  flap  retracted  by  Spencer  Wells'  forceps,  the  peri- 
cranium is  carefully  divided  and  turned  off  the  bone,§  and  its 
condition  noted  as  to  thickening  and  other  evidence  of  old  inflam- 
mation. The  bone  being  thoroughly  exposed,  the  surgeon  must 
be  prepared  for  the  following  conditions — viz.,  the  line  of  an  old 
fracture,  necrosis  (indicated  by  a  sinus  with  prominent  granu- 
lations), hypertrophic  sclerosis  amounting,  in  some  cases,  to 
eburnation,  and,  on  the  under  surface,  depressed  fragments  of  the 
internal  table,  spurs,  or  nodules  of  bone.  Any  sequestrum  will  of 
course  be  removed.  If  the  surgeon  finds  it  needful  to  resort  to 
trephining,  he  will  do  so  with  the  precautions  given  at  p.  174, 
remembering  that  here  he  is  especially  likely  to  be  dealing  with  a 
crown  of  bone  of  varying  density  at  different  points  of  its  circum- 
ference. ||    It  must  be  elevated  with  particular  caution,  as  a  spicule 


*  Daring  this,  the  surgeon  must  be  on  his  guard  for  the  sudden  supervention 
of  epileptic  seizures  or  convulsive  movements  of  one  limb— e.g.,  when  he 
is  raising  a  crown  of  bone  much  thickened  and  adherent  to '  the  dura 
mater. 

t  Prof.  Briggs  (Trans.  Amer.  Surg.  Assoc.,  vol.  ii.  p.  116),  in  a  most  excellent 
paper,  in  which  large  personal  experience  throws  much  light  upon  the  subject, 
speaks  of  having  had  five  such  cases.  After  thorough  removal  of  the  scar,  the 
wound  was  left  to  heal  by  granulation  ;  in  all  the  attacks  were  arrested.  In  one 
of  Dr.  Echeverria's  cases  {loc.  supra  cit.),  convulsions,  vertigo,  &c,  were  cured 
by  the  removal  of  a  small  fibroma  adherent  to  the  frontal  periosteum  and  supra- 
orbital nerve.  Dr.  Starr's  opinion  {loc.  supra  cit.  p.  68)  on  the  other  hand  is 
much  less  favourable.  »  From  my  experience  I  consider  that  true  reflex  epilepsy 
irom  scars  in  the  scalp  is  a  very  rare  occurrence. " 
t  Dr.  Johnson  ( Clin.  Soc.  Trans.,  vol.  vi.  p.  35)  records  a  case  where  trismus, 
acial  neuralgia  and  paralysis,  with  a  recurrence  of  epilepsy  (the  patient,  aged 

an^l",  '  ,  fl'ee  fr°m  fitS  f°r  tWeIve  Vears>>  were  caused  by  ^  sharp, 
angular  piece  of  flint,  embedded  in  a  painful  cicatrix  of  the  cheek,  the  removal 
of  which  was  followed  by  complete  recovery. 

§  Or  this  structure  may  be  raised  together  with  the  flaps, 
al llTvQ^°St  embarrassing  hemorrhage  may  be  met  with  in  sawing  through 
wZr    ?  ?rS6d  by  ^  sinus"like  venous  channels,  requiring  firm 

0  crushin  ^S  T  ^ th°  °Perati0n'  plUf^inS  with  a  tinv>  ™oden  ^Ptic  peg, 
or  crushing  the  bone  together  with  forceps  at  the  bleeding  point 
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may  have  made  its  way  through  the  dura  mater  and  be  pressing  • 
on  the  brain.* 

If  the  first  crown  shows  nothing  abnormal,  a  probe  should  be 
gently  inserted  between  the  bone  and  dura  mater  and  carefully 
swept  around,  so  as  to  give  information  of  the  condition  of  the 
inner  surface  of  the  surrounding  bone.  If  the  first  crown  show  > 
changes  which  are,  however,  not  localised  to  it,  the  trephine  must 
be  applied  again  till  all  thickened  bone  capable  of  exerting 
pressure  on  the  brain  and  its  membranes  is  removed. t 

If  no  change  can  be  found  in  the  crown  removed,  or  in  the 
surrounding  bone,  what  more  Bhould  be  done  on  this  occasion  ? 
If  there  be  reason  to  suspect  abscess  in  the  brain,  because  the 
symptoms  of  this  condition  (pp.  1 89,  204)  are  present,  or  because 
the  dura  mater  bulges  up  without  pulsation  $  into  the  trephine- 
hole,  the  treatment  should  be  as  directed  at  p.  191. 

Most  strict  antiseptic  precautions  §  (p.  243)  should  be  made 
use  of  before  and  during  the  operation,  sufficient  drainage  should 
be  provided,  and,  in  bringing  the  flaps  together,  the  drainage- 
tube  must  not  be  pressed  upon  or  closed.  Great  care  must  be 
taken  to  keep  the  wound  sweet  later  on,  putrefaction  leading  to 
septic  softening  and  hernia  of  the  brain.  If  it  has  been  needful 
to  remove  much  bone,  some  of  this  should  be  preserved  and 
replaced  with  the  precautions  given  at  p.  176. 

Causes  of  Failure  after  Trephining  for  Traumatic  Epilepsy. 
— Amongst  these  are  : 

1.  Not  hitting  off  the  right  spot.— A  bony  spiculum,  undetected 
at  the  operation,  has  been  found,  post  mortem,  not  far  from  the 
trephine-hole  (p.  194)-  To  meet  this  contingency,  it  has  been 
advised  to  sweep  a  probe  carefully  round  the  circumference  oi  the 
trephine-hole,  and  at  some  distance  from  it. 


*  In  one  case  Prof.  Briggs  (loc.  supra  ext.,  p.  106),  on  elevating  the  bone,  found 
that  a  spicule  of  bone  from  its  under  surface  had  penetrated  the  superior  longi- 
tudinal sinus.  The  hemorrhage  was  arrested  by  sponge-pressure,  and  the  patient 
made  a  good  recovery.  In  such  a  case,  the  sponge  should  be  carefully  disinfected 
and  dusted  with  iodoform  (p.  169). 

+  Prof.  Briggs  (loc.  supra  ait,  p.  1 18),  speaking  of  one  case  in  his  practice,  says 
that  six  large  crowns  of  the  trephine  were  found  necessary  to  surround  and  sepa- 
rate the  thickened  and  roughened  bone,  which,  after  the  angles  were  rounded  ott 
with  a  Hey's  saw,  left  an  opening  as  large  as  the  palm  of  the  hand.  The  patient 
is  stated  to  have  been  cured. 

t  In  a  case  of  Dr.  Oliver's  (Lancet,  1887,  vol.  ii.  p.  1183),  the  dura  mater  pressed 
up  tensely  through  the  wound.  An  incision  was  followed  by  a  few  teaspoonfuls 
of  serum  containing  shreds  of  fibrin.  For  a  day  after  serum  continued  to  escape 
amounting  to  about  2  or  3  ounces.  , 

8  Dr  Billings  (Amer.  Journ.  Med,  SoL,  July  1861)  has  collected  72  cases  of 
epilepsy  trephined,  with  a  mortality  of  16.  In  proof  of  the  importance ,  0 he 
above  precautions,  Dr.  J.  Russell  (Brit.  Med,  Journ.,  1865,  vol.  1.  p.  5S2  gj- 
80  cases  with  44  recoveries,  while  more  recently  Dr.  Briggs  (loc.  supra  at.)  has 
trephined  28  cases  of  epilepsy  with  only  1  death. 


TRAUMATIC  EPILEPSY.  i99 

2.  A  general*  and  diffuse  thickening  of  the  bone  round  the 
site  of  injury  (vide  p.  198,  and  foot-note,  p.  194). 

3.  Owing  to  the  long  continuance  or  to  the  amount  of  the  irri- 
tation, the  brain  may  be  permanently  affected.  Thus,  in  words 
already  quoted  (p.  167),  there  ai*e  cases  of  depressed  fracture  in 
which  "the  constant  irritation  has  begotten  a  permanent  impres- 
sion upon  the  brain  and  nervous  system  which  remains  after  the 
offending  point  of  bone  has  been  removed."  The  grosser  and 
more  localised  the  lesion,  the  more  speedy  will  be  the  relief.  As 
long  as  the  fits  are  diminished  in  number  and  severity,  the 
prognosis  is  still  hopeful.  The  fits  may  be  very  slow  in  dis- 
appearing.   The  supervention  of  insanity  is,  of  course,  very  grave. 

4.  Idiocy  or  mental  weakness  persisting. — Prom  alterations  in 
the  membranes  or  brain  itself  too  extensive  for  removal. 

5.  Neglect  of  after-treatment,  both  medical  and  surgical,  but 
chiefly  the  former.— Prof.  Nancrede's  words  (Intern.  Enc.  Surg., 
vol.  v.  p.  102),  are  worthy  of  remembrance  :  "  The  operation,  indeed, 
removes  the  most  important  cause  of  the  epilepsy,  but  only  one  cause. 
The  disturbed  circulation  in  the  nervous  centres,  and  the  excessive 
mobility  of  the  nervous  system,  can  only  disappear  with  time,  and 
if  all  other  sources  of  peripheral  irritation  are  not  most  carefully 
guarded  against,  the  patient  may  be  slightly,  if  at  all,  benefited, 
whereas,  judicious  after-treatment  will  sometimes  relieve  an  appa- 
rent operative  failure." 

_  6.  Trephining  for  fits  not  epileptic  in  character.— Mr.  Hulket 
gives  a  most  interesting  account  of  a  case  in  which  he  trephined 
for  "  anomalous  "  convulsive  attacks  supervening  several  months 
after  a  head  injury. 

_  The  operation,  while  it  did  no  harm,  was  useless.  Bromide  and  iodide  of  potas- 
sium having  been  tried  in  vain,  a  full  trial  of  valerianate  of  zinc  was  made  the 
tits  subsiding  under  this  treatment.  This  fact,  the  way  in  which  the  fits  came  on, 
the  slight  degree  of  unconsciousness,  its  gradual  onset,  and  the  fact  that  occasion- 
al^ the  first  convulsion  had  the  aspect  of  purposive  movements,  supported  the  view 
that  the  fits  were  not  epileptic,  but  hysterical,  induced  by  the  shock  of  an  acci- 
dent in  a  person  of  unstable  nervous  system.  On  the  other  hand,  the  traumatic 
origin,  the  headache,  the  darting  pain  on  touching  the  part  injured,  were  all 
topping  °f  S°me  Chr0DiC  irritative  Process>  and  justified  the  operation  of 

7-  A  septic  condition  of  the  wound,  almost  invariably  the  fault 
ot  the  surgeon  and  bringing  about  (a)  meningitis,  (b)  hernia 
cerebri,  (c)  cerebral  abscess. 

ml  50t/h/ng  bUt  a  gCneral  thickeniDg  of  the  bone  was  found  in  a  case  of  Mr. 
tardy.8  '        '  VOl>  1  P-  243)-    The  CUre  WaS  lately  complete,  though 

mlZ6 1? T  Td  &aS"  l88h  T0L  il  P-  8*  U  is  noteworthy  that  the  bone  re- 
rnshedS^n  J  rtei'  iQ  tWs  °aSe  beiDS  norma1'  an  aspirator-needle  was 
escaned  tZ*  1.  5°  ^  depth  °f  an  inch'  and  then  withdrawn,  as  nothing 

eX  \     °!  &,  f6W  minUteS'  °WiDg  *°  the  hi^h  intra-cranial  pressure, 

Z *ul,d  Tted  I a  slender  stream  for  the  distance  of  ™«y a  f°ot 

ma  continued  to  leak  away  for  several  hours. 
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8.  Shock. 

Finally,  in  cases  of  doubt,  and  where  the  operation  has  failed, 
the  interference  of  the  surgeon  will  be  justified  by  the  fact  that 
traumatic  epilepsy  tends  to  grow  worse,  and  is  little  affected  by 
medical  treatment.  In  the  words  of  Echeverria  (Joe.  supra  cit., 
p.  551),  once  declared,  traumatic  epilepsy,  due  to  injury  to  the  , 
head,  leads  to  early  insanity  or  to  feebleness  of  intellect. 

Accidents  during  the  Operation. — Perhaps  the  fault  of  the 
surgeon — viz.,  (1)  middle  meningeal  haemorrhage  (p.  186);  (2) 
hEemorrhage  from  an  open  sinus  (p.  169). 

TREPHINING  FOE,  MASTOID  ABSCESS  AND  CEREBRAL 
ABSCESS,  THE  RESULTS  OP  OTITIS  MEDIA 

(Figs.  74  to  77). 

Points  of  Practical  Importance  to  the  Surgeon  in  the 
Anatomy  of  the  Parts  Concerned* 

I.  Tympanum. — (a)  Roof  always  thin,  not  more  than  a  line  and 
a  half  in  thickness,  often  thinner,  t    Through  this  inflammation  in 
otitis  media  readily  reaches  the  brain,  causing  meningitis,  sub-dural 
or  cerebral  abscess.    (6)  Parts  of  the  brain  and  cerebellum  which 
are  in  contact  with  middle  ear.    These  are  the  middle  and  back 
part  of  the  temporo-sphenoidal  lobe,  and  the  outer  and  front  part 
of  the  lateral  lobe  of  the  cerebellum.    With  regard  to  this  latter 
site  of  abscess,  Mr.  Toynbee  (Fig.  74).  held  that  the  greater 
frequency  in   adults  of   cerebellar   abscess  and,  with   this,  of 
thrombosis  of  the  lateral  sinus  were  due  to  the  development  of  the 
mastoid  cells  backwards.     (c)  The  mucous  -  membrane  and  the 
endosteum  lining  the  tympanum  are  in  most  intimate  contact; 
hence,  in  otitis  media,  caries  and  necrosis  readily  occur,  especially 
if  the  blood-supply  to  the  tympanum  from  the  dura  mater  is  cut 
off     (d)  The  skin  of  the  external  auditory  meatus  is  continuous 
with  the  membrana  tympani,  and  thus  otitis  media  may  be  set  up 
from  without,  as  well  as  by  mischief  reaching  the  tympanum 
through  (e)  the  Eustachian  tube,  which  enters  m  front  and  makes 
the  mucous  membrane  of  the  throat  continuous  with  that  ot  the 
tympanum,    (f)  The  outlets  of  the  mastoid  cells  and  of  the  tym- 
panum are  inadequate  for  drainage  in  otorrhcea,  as  many  ot  the 
mastoid  cells  lie  below  the  level  of  their  opening  into  the  tym- 
panum, and  the  floor  of  the  tympanum  is,  in  part  below  the  ormce 
of  the  Eustachian  tube.    Decomposition  is  thus  favoured. 

II  Mastoid  Cells.— (a)  Their  development  varies  with  age.  In 
adults,  if 'well  marked,  they  may  measure  i*  inch  horizontally, 
2  inches  vertically,  and  reach  quite  up  to  and  even  around,  the 
lateral  sinus  (Fig.  74)-    (&)  Tw0  Sr0UPs  of  cells  are  present^  1) 

T^~h^ldbe  studied  together  with  a  skull  and  one  or  two  sections  of  » 
temporal  bone,  somewhat  similar  to  that  shown  in  Fig.  74- 
f  The  bony  roof  is  occasionally  absent. 
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The  horizontal,  which  are  closely  adjacent  to  the  back  of  the 
tympanum,  and  communicate  with  it.  This  group  constitutes 
"  the  antrum,"  and  is  present  both  in  early  and  late  life.  Their 
size  is  that  of  a  good-size  round  pea,  or  after  puberty,  that  of  a 
small  marble.  The  antrum  is  bounded  externally  by  that  part  of 
the  squamous  bone  which  is  immediately  behind  and  above  the 
external  meatus.  Through  this  bone,  extremely  thin  in  early  life, 
pus  from  the  tympanum  may  make  its  way  externally.  After  the 
second  year  it  becomes  much  thicker,  and  this  mode  of  exit  may  be 
cut  off.  It  is  through  this  bone  that  the  trephine  or  gouge  should  be 
directed  in  opening  up  the  mastoid  cells.  (2)  The  vertical.  These 
are  not  developed  in  earlier  life  ;  later  on  their  presence  brings  pus 


nearer  the  lateral  sinus  and  cerebellum  (vide  supra).  (c)  The 
contents  of  the  cells  vary  a  good  deal,  being  in  some  air,  in  others 
marrow.  In  yet  a  third  class  the  cells  are  largely  obliterated  bV 
old  sclerosing  ostitis,  (cl)  The  passage  of  veins  from  the  tympanum 
and  mastoid  cells.  These  fall  into  three  chief  groups  :  (1)  those 
opening  into  the  lateral  sinus;  (2)  those  passing  through  the 
mastoid  foramen  into  the  occipital  vein  and  soft  parts  Sutside 
If!  T  ;  {V  thos?™ining  through  the  petro-squamosal  suture  to 
the  dura  mater.  All  these  veins  carry  sheaths  of  connective  tissue 
and  thus  inflammatory  products  may  reach  (a)  the  lateral  sinus 

Stisst^?hlftisv^  the  soft  parfcs  °utside> 

W  opESZS  *  °TITIS  ^  WmCH  MAY  C0ME  DND**  THE 
deUs  Lin'  ®m™™ Acute  inflammation  of  mastoid 
cells,  mastoid  abscess;   (n.)  abscess  in  brain   or  cerebellum- 


202 


OPERATIONS  ON  THE  HEAD  AND  NECK. 


(iii.)  septic  thrombosis  of  sinuses  and  pyasmia ;  (iv.)  meningitis.* 
N.B. — The  above  four  often  co-exist,  and  thus  the  symptoms  may 
be  much  blended  together  and  confusing. 

(i.)  Acute  Inflammation  of  Mastoid  Cells  :  Mastoid  Abscess. 
— Symptoms. — These  vary  much.  The  more  the  periosteum  over 
the  mastoid  process  is  involved,  the  more  clear  are  the  symptoms 
and  the  more  certain  will  be  the  relief  from  a  sufficient  incision. 
The  less  the  periosteum  and  the  soft  parts  are  involved,  or  the 
more  altered  the  bone  by  old  sclerosing  ostitis  due  to  prolonged 
irritation,  the  less  evident  and  decided  are  the  symptoms,  the 
less  likely  is  an  incision  alone  to  relieve. 

Indications  for  interfering  by  Incision  or  Trephining. — History 
of  old  otitis  media,?  with  long-continued  discharge  and  deafness. 


Fig.  75- 


Trephining  the  mastoid  cells.  The  auricle  is  drawn  forwards.  The  direction 
of  the  trephine  is  too  much  upwards.  Above  is  shown  the  under  surface  of  the 
disc  of  bone  removed,  with  the  cells  opened. 

The  discharge  may  have  ceased  owing  to  a  plug  of  caseous  pus  or 
granulations,  or  increased  owing  to  some  blow,  exposure  to  cold 
nse  of  instruments,  or  some  independent  pyrexia.  Pain  in  and 
behind  the  ear,  over  the  temple  or  occiput,  unrelieved  by  icer 
leeches,  fomentations,  &c.  Mastoid  tenderness,  swelling,  redness, 
oedema.  KB.— The  last  three  are  by  no  means  always  present  in 
mastoid  abscess.    Discharge  fetid,  and  unrelieved  by  washing  out 


*  According  to  Poulsen  [Arch,  of  Otol,  July  1892,  p.  346)  the  relative  frequency 
of  the  latter  three  complications  is  about  the  same.  Thus,  out  of  36  cases  of  com- 
plications of  otitis  media  there  were  13  cases  of  abscess,  12  of  sinus-thrombosis, 

^  Mr°BMker°lrew  attention  to  the  much  greater  gravity  of  old-standing  cases. 
Thus  ot'orrhcea  does  not  cause  cerebral  abscess  till 

In  only  two  of  the  cases  which  Dr.  Pitt  collected  in  his  Gulstoman  Lectures,  1S90. 
was  the  duration  of  the  otorrhcea  under  a  year. 
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Fig.  76. 


every  hour  with  lotions,  e.g.,  mercury  perchloride  (1  in  4000), 
saturated  boracic  acid,  &c,  followed  by  the  insufflation  of  Jeyes' 
dusting-powder  or  boracic  acid,  finely  powdered,  3  parts,  iodoform 

I  part.  Drowsiness,  torpor,  but  absence  of  the  graver  symptoms, 
pointing  to  cerebral  abscess,  pyemia,  or  meningitis  (pp.  189,  204). 

Trephining  the  Mastoid  Cells. — The  parts  being  shaved  and 
cleansed,  and  an  anaasthetic  cautiously  given,  a  free  incision  is 
made  with  a  strong-backed  scalpel  down  to  the  bone  from  the 
base  to  the  apex  of  the  mastoid  process,  immediately  behind  the 
auricle,  and  converted  into  a  — -f    Such  a  gouge  as  that  shown 
(Fig.  76),  or  a  small  trephine,  is  applied  immediately  behind  the 
auricle  (Fig.  75),  on  a  level  with  the  external 
auditory   meatus,   and   directed  forwards  and 
inwards,  especially  in  children,  owing  to  the  close 
proximity  of  the  lateral  sinus.    After  working 
for  £  or  i  inch,  the  instrument  will  be  found  to 
have  penetrated  the  cells.    These  are  then  to  be 
freely  opened  up  with  a  gouge,  cleansed  as  far  as 
possible  by  removing  all  caseous  pus  and  foul 
granulation  tissue  with  a  sharp  spoon  (I  have 
found  a  small-sized  Marshall's  osteotrite  most 
efficient  and  speedy  in  enlarging  the  opening 
first  made),  and  disinfected  by  the  use  of  the 
lotions  and  powder  given  above.   When  the  cells 
have  been  thoroughly  exposed — for  it  is  unsatis- 
factory and  dangerous  to  work  in  a  cramped 
conical  pit-like  cavity — a  blunt-pointed  probe 
should  be  used  as  a  guide  into  the  tympanum, 
and  the  communication  between  this  and  the 
antrum  cautiously  opened  with  a  sharp  spoon  or 
a  steel  director.   The  presence  of  a  probe  thus 
passed  into  the  tympanum  from  the  antrum  can 
be  detected  by  the  passage  of  another  from  the 
meatus  if  the  membrane  be  perforated,  as  is 
almost  certain  to  be  the  case,  and  the  sufficiency 
of  the  communication  will  be  made  plain  by  the 
exit  from  the  meatus  of  fluid  syringed  through 
the  antral  opening.    But  with  regard  to  this 
syringing,  caution  is  necessary  if  the  Eustachian 
tube  be  patent,  and  only  boracic-acid  lotion  or 
boiled  water  should  be  used. 

It  is  well  to  insert  a  drainage-tube  securely  in  the  opened-up 
antrum.  If  bleeding  is  severe,  strips  of  iodoform  gauze  wrung 
out  of  carbolic-acid  lotion  (1  in  20)  should  be  plugged  in  around 

™ 1  1      1  , duStmg  0f  iodoform  or  Jeyes'  powder  is  then 

applied,  and  any  of  the  usual  aseptic  dressings. 

™if  ??■ ielh  TG  somew]iat  complicated,  and  their  contents  often 
most  letid  a  thorough  opening  up  is  urgently  required.  The 
gouge  is,  of  course,  to  be  preferred  to  the  trephine  in  enlarging  an 


if 


11 


An  excellent  form 
of  gouge,  comfortable 
for  prolonged  hand- 
ling, and  adapted  for 
use  with  the  mallet. 
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opening,  e.g.,  towards  the  lateral  sinus.   When  the  bone  is  densely 
sclerosed,  the  use  of  a  small  trephine  will  be  found  more  speedy. 
If  directed  properly  it  is  absolutely  free  from  danger.  Whichever 
instrument  is  chosen,  it  must  be  used  thoroughly  and  efficiently  for 
the  complete  disinfection  of  the  cells,  the  persistence  of  a  sinus, 
soon  becoming  fetid,  meaning  an  incomplete  operation.    Again,  if  > 
the  wound  heal  and  headache  return,  some  bead  of  fetid  pus  iB 
probably  pent  up  in  an  unexplored  mastoid  cell.    The  whole  of 
the  outer  wall  (p.  201)  of  these  cells  of  the  antrum  should  be 
removed.  .  . 

Hemorrhage  during  and  after  the  operation*  is  occasionally 
troublesome,  especially  when  the  tissues  are  soft  and  almost 
rotten,  and  ligatures  difficult  to  apply.  Such  hemorrhage  is  best 
met  by  firm  pressure,  or  by  leaving  on  Spencer  Wells'  forceps. 

Thus,  in  one  case,  after  successful  opening  of  the  mastoid  cells,  in  a  patient 
admitted  with  erysipelas  of  the  scalp  and  mastoid  abscess,  secondary  haemorrhage 
took  place  from  the  posterior  auricular  artery.  The  tissues  not  holding  a  ligature, 
and  breaking  away  with  torsion,  I  applied  a  pair  of  the  above-named  forceps. 
When  they  came  away  on  the  fifth  day  no  further  hemorrhage  had  taken  place, 
and  the  case  made  a  good  recovery. 

Venous  hemorrhage  may  be  extremely  profuse  during  the 
operation,  though  the  instrument  has  never  been  allowed^  to 
trench  on  the  area  of  the  lateral  sinus ;  such  bleeding  will  yield 

to  firm  pressure.  .  . 

The  possibility  of  injury  to  the  facial  nerve,  as  it  lies  on  the 
inner  wall  of  the  tympanum,  must  also  be  borne  in  mmd.  Mr.  W. 
Arbuthnot  Lane,  in  one  of  his  interesting  papers  on  the  results  ot 
Middle  Ear  Disease  (Brit.  Med.  Jowrn.,  1890,  vol.  1.  p.  708),  draws 
attention  to  this  danger.    In  one  of  his  patients, 

On  the  third  day  after  the  operation  some  paresis  of  the  facial  muscles  was 
observed    This  became  more  marked,  then  subsided  and  disappeared  within  ten  , 
days  of  its  onset.    It  was  obviously  due  to  inflammation  set  up  by  the  operation, 
and  not  to  any  injury  of  the  facial  nerve  in  the  bone. 

Again  Qoc.  supra  cit,  p.  1480)  Mr.  Lane  writes:  "If,  after 
opening  the  antrum  freely,  a  fine  probe  can  be  passed  through  it 
into  the  middle  ear,  one  has  the  satisfaction  of  knowing  that  one 
can  remove  any  portion  of  the  bone  external  to  the  probe  without 
risk  of  damaging  a  very  important  structure.  _ 

%  )  Abscess  m  the  Brain  or  Cerebellum.--^)  When  m  the 
brain,  the  collection  of  pus  is  usually  in  the  middle  and  back  part 
ofthe  temporo-sphenoidal  lobe  ;  (B)  when  m  the  cerebellum,  m 
the  front  and  outer  part  of  the  lateral  lobe. 

WomS.-These  are  often  rather  negative,  no  special  nem 
svmptoms  being  called  out  in  the  above  regions,  as  is  the  case 
San^ 

^^hTlateral  sinus  has  been  accidentally  opened,  and  is  healthy,  the  treat- 
If  the  lateral  complication  is,  however,  a  serious  one, 

"Si! ?£X«  keepingjthe  wound  sweet,  and  thus  of  preventing  septic 
phlebitis. 
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mastoid  suppuration,  with  the  symptoms  given  above,  unrelieved 
by  treatment.    A  latent  period,  in  which  headache,  vomiting,  and 
a  dull,  heavy  mental  state  are  usually  present,  is  followed  by  a 
more  urgent  stage.    Amongst  the  most  important  symptoms  of 
this  are  agonising  headache ;  *  drowsiness,  deepening  into  coma  ; 
while  power  of  speech  remains,  the  answers  are  unwillingly  given, 
delayed,  but  intelligent ;   "  sluggish,  but  perfect  cerebration " 
(Barker,  land,  1887,  vol.  i.  p.  1 177)  5  vomiting  (this  is  occa- 
sional, or  ceases  after  a  day  or  two),  not  constant  and  incessant ; 
one  or  two  rigors  may  occur  at  the  commencement  of  the  abscess- 
formation,  but  they  are  not  commonly  repeated  in  an  uncom- 
plicated case  of  abscess ;  the  temperature  is  rarely  high  in  cases 
uncomplicated  with  meningitis  or  thrombosis,  often  subnormal — 
e.g.,  97°,  and  falling ;  the  pulse  slow — e.g.,  65-50 ;  optic  neuritis ;  f 
progressive   emaciation;    obstinate   constipation.  Hemiplegia^ 
paralysis  of  face,  ptosis,  alteration  of  pupil,  are  either  absent  or 
present  only  later  on.    The  following  symptoms  are  most  grave, 
and  point  to  a  fatal  termination  being  not  long  delayed — viz.* 

*  Dr.  Pitt  (loc.  supra  cit.)  considers  that  the  two  most  characteristic  symptoms 
are  "a  headache  of  intense  severity,  and  a  dull,  sluggish  mental  state." 

t  It  seems  at  present  unsettled  to  what  condition,  thrombosis,  meningitis,  &c. 
this  symptom  is  chiefly  due.  Thus,  Dr.  Pitt  (loc.  supra  cit.,  lect.  i.)  holds' that 
well-marked  optic  neuritis  is  more  suggestive  of  sinus  thrombosis  than  of  other 
lesions  ;  further,  that  it  is  unfrequent  in  cerebral  abscess,  and  is  often  in  such 
cases  due  to  a  complication.  Messrs.  Lawford  and  Edwards  (Ophth.  Soc.  Trans. 
vols,  iii.,  iv.,  v.,  and  vii.)  believe  that  in  all  cases  of  optic  neuritis  of  intra-cranial 
origin,  the  affection  of  the  optic  nerves  is  due  to  an  extension  of  inflammation  to 
their  sheaths  from  inflamed  pia  mater,  and  that,  therefore,  optic  neuritis  in  these 
cases  is  diagnostic  of  basal  meningitis.  Mr.  Ballance  {Lancet,  1890,  vol.  i.  p.  1116) 
is  of  opinion  that  optic  neuritis  "points  to  the  fact  that  the  dura  is  already 
sloughed,  or  is  involved  in  inflammation  sufficient  to  produce  slight  basal 
meningitis  as  far  forward  as  the  optic  nerve."  For  my  own  part,  I  do  not  think 
we  are  yet  in  a  position  to  draw  conclusions  as  to  this  point  and  several  others 
usually  given  as  indicative  of  cerebral  abscess.  While  optic  neuritis  is  certainly 
met  with  m  abscess,  meningitis,  and  thrombosis,  it  may  be  present  in  mastoid  in- 
flammation without  any  cerebral  abscess  or  other  known  complication  save  otitis 
media,  and  may  persist  for  a  long  time  after  the  case  has  been  successfully  treated 
by  trephining  ;  this  occurred  very  markedly  in  a  case  which  I  was  asked  to 
trephine  by  Dr.  F.  Taylor  in  his  wards  at  Guy's  Hospital.  Another  point  is  I 
think,  certain-that  if  optic  neuritis  persists  after  a  cerebral  abscess  has  been 
opened,  and  all  seems  to  be  doing  well,  it  is  evidence  that  the  cavity  is  not  com- 
pletely drained.  Persistence  of  the  neuritis  was  a  very  marked  feature  in  the 
case  mentioned  later,  in  which,  after  trephining  and  finding  a  very  large  temporo- 
sphenoidal  abscess,  I  had  on  two  later  occasions,  many  weeks  after  to  let  out 

wonni'f0118  °f  *T  ,  ?eie  lt  WaS  n0t  Until  l0Dg  after  the  first  operation,  the 
wound  being  now  healed,  and  the  patient  for  some  time  up  and  about  to  leave 

tie  hospital,  that  Dr.  Goodall,  the  medical  registrar,  reported,  "On  Auo-  2  (five 

and  a  half  months  after  the  first  operation)  there  was  a  little  indistinctness  of 

hIT1     gC      thG  right  diS°  (tbe  absCGSS  hadbeen  on  the  left  ^de),  otherwise 
ootn  discs  were  normal." 

eitLI,lh°Ul.d  l0°k  ?°n  thi3  38  °f  grave  0men'  and  indica«ng  that  the  abscess  has 
euner  burst  or  is  about  to  do  so  into  the  lateral  ventricle. 
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liviclity,  irregular  pulse,  tracheal  rales,  pulmonary  crepitation, 
incontinence  of  excreta,  tremors,  and  cervical  swelling  along  the 
internal  jugular  vein  (p.  210),  and,  of  course,  evidence  of  pyaemia 
or  meningitis,  these  conditions  often  co-existmg. 


Fig.  77- 


The  figure  shows  the  relations  of  the  lateral  sinus  to  the  outer  waU  of  the  skull, 
and  the  Son  of  the  trephine-opening  (a)  for  exploring  it.  Re.d's  base-line ,« 
thown  pasing  through  the  middle  of  the  external  auditory  meatus  and  touching 
JeTower  margin  of  the  orbit,  xx  indicate  the  site  of  the  tentorium  as  far  as  it  is 
r^ion  to  fne  outer  wall  of  the  skull.  The  anterior  x  shows  the  point  where 
EetSSl  eav"  the  skull  and  is  attached  to  the  upper  border  of  the =  petrou, 
the  ten  onum ^  e  expose  lateral  sinus,  its  centre  being  1  inch  behind 

and  a  ilh  afove  t°hPeecentre  of  th'e  meatus.  This  opening  can  easily  be  enlarged 
notards  backwards,  downwards,  and  forwards  (see  the  dotted  hnes),  by  suitable 

part  of  the  brain.    (Ballance. ) 

r««^.-Early  aseptic  teaming:  sites  (A) ,A 
JSfSta  "centre  lies  I J  ineh  above,  and  the  sa,„e 
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distance  behind,  the  centre  of  the  bony  meatus  (Fig.  77).*  This 
corresponds  to  the  posterior  inferior  angle  of  the  parietal  bone, 
and  the  lower  and  back  part  of  the  temporo-sphenoidal  lobe,  and 
over  the  above  central  point  the  trephine  should  be  applied. 

(B)  In  the  Cerebellum. — Mr.  Barker  (Fig.  77)  advises  a  point 
li  inch  behind  the  centre  of  the  meatus  and  1  inch  below  the  base- 
line (a  line  running  from  the  lower  border  of  the  orbit  backwards 
through  the  centre  of  the  meatus — Reid).  This  point  is  well  behind 
the  vertical  and  well  below  the  horizontal  part  of  the  lateral  sinus, 
while  it  gives  easy  access  to  all  the  anterior  third  of  the  lateral 
lobe,  in  which  the  pus  is  invariably  found.  I  would  remind  my 
readers  that  cerebellar  abscesses  are  much  smaller  than  those  in  the 
temporo-sphenoidal  lobe. 

Owing  to  the  far  greater  frequency  of  temporo-sphenoidal 
abscess,  most  of  the  above  remarks  apply  to  the  treatment  of 
cerebral  abscess.  While  many  of  the  symptoms  given  at  p.  205 
are  common  to  cerebral  and  cerebellar  abscess,  it  is  possible  that 
the  following  may  help  in  distinguishing  the  two.  Dr.  Edge  worth 
(Bristol  Med.  Chir.  Joum.,  June  1890)  thinks  that  in  slowly 
enlarging,  uncomplicated  cerebellar  abscess  reeling  gait  and 
vertigo  (from  pressure  on  the  middle  lobe),  and  tenderness  on 
percussion  over  the  cerebellum  will  be  helpful  in  diagnosis. 

Dr.  Bryden  (Brit.  Med.  Joum.  vol.  i.  1890,  p.  710)  publishes  a 
case  of  cerebellar  abscess  following  on  chronic  otitis  media,  in  which 
the  only  prominent  symptom  was  the  constant  twitching  of  the 
facial  muscles  on  the  same  side.  The  same  writer  calls  attention 
to  the  fact  that  Nbthnagel  has  stated  that  mechanical  irritation  of 
even  the  surface  of  the  cerebellum  gives  rise  to  movements  without 
pain  of  the  muscles  governed  by  the  fifth,  facial  and  hypoglossal 
nerves. 

Prof.  Mace  wen,  in  a  most  instructive  case,  in  which  the  patient 
was  saved  by  trephining  from  the  very  gravest  peril  brought  about 
by  a  cerebellar  abscess,  gives  the  following  points  as  useful  in  the 
diagnosis.  "  The  rigidity  of  the  masseters,  the  very  frequent  yawn- 
ing, the  mechanical  opening  and  shutting  of  the  mouth,  the 
difficult  jerky  articulation,  the  excessive  lowering  of  the  circulation 
and  respiration,  pointed  to  a  lesion  of  the  cerebellum  involving  the 
medulla,  while  the  brachial  monoplegia  on  the  same  side  indicated 
a  lesion  below  the  decussation  of  the  nerve  tracks.  Blindness  is 
so  frequent  a  sequel  of  large  cerebellar  tumours  that  it  also  pointed 
to  the  location  of  abscess  as  cerebellar,  and  to  one  probably  of 
large  size  "  (he.  supra  cit,  p.  200).  At  p.  196  the  same  writer 
draws  attention  to  the  fact  that  in  cases  of  pressure  in  the 
cerebellar  fossa,  implicating  the  medullary  respiratory  centre,  the 
'espn-ationmay_be  gravely  imperilled.     Further^that  cerebellar 

*  Man.  of  Surg.  Operations,  p.  400.  In  children  I  think  it  wiser  to  keep  nearer 
™;V?-l'C\t0  PlaCG  the  trephiDe  n°  further  than  an  in<*  behind  and  the 
inul  thG  meatUS-   0therwise  there  is  da°ger  of  opening  the  lateral 
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abscess  may  cause  great  ventricular  distension  and  accompanying 
oedema.  A  little  increase  in  the  above  conditions — e.g.,  when  an 
anesthetic  is  given,  may  easily  bring  about  a  fatal  result. 

Where  the  diagnosis  between  a  cerebral  and  a  cerebellar 
abscess  still  remains  doubtful,  the  only  point  that  should  guide 
us  is  this — if  there  is  reason  to  believe  that  an  abscess  exists  in  the 
brain,  the  surgeon,  on  failing  to  find  pus  in  the  temporo-sphenoidal 
lobe,  'should  not  allow  the  patient  to  die  without  exploring  the 
corresponding  lobe  of  the  cerebellum. 

If  the  exploring  needle  used  is  too  fine  it  may  be  blocked  by 
brain  material  before  it  reaches  the  mischief,  or  by  the  very  thick 
green  pus  which  is  characteristic  of  cerebral  abscesses.    Broken- -jj 
down  brain  detritus  might  be  mistaken  for  this. 

Steps  of  the  Operation  of  Trephining  for  Brain  Abscess  in  Con- 
nection with  Otitis  Media.  —The  tympanum  and  mastoid  cells  J 
being  rendered  as  aseptic  as  possible,  the  head  is  shaved,  and  anil 
anesthetic  cautiously  given  (p.  165). 

A  semilunar  flap  being  turned  up,  and  hemorrhage  arrested  by 
applying  Spencer  Wells'  forceps,  a  i-inch  trephine  is  applied  over* 
the  spot  selected  (according  as  the  pus  is  believed  to  be  in  the* 
temporo-sphenoidal   lobe,  or   in  the   cerebellum),  and  worked* 
cautiously,  owing  to  the  thinness  of  the  bone  in  these  regions.* 
The  crown  removed  should  not  show  any  of  the  groove  for  the- 
lateral  sinus,  nor,  if  possible,  any  middle  menmgeal_  branch  It: 
the  latter  is  in  the  way,  crossing  the  dura  mater  it  should  be- 
secured  with  two  ligatures,  or  the  opening  in  the  bone  enlarged. 
The  dura  mater  being  next  divided,  a  little  arachnoid  fluid  may 
escape,  and  the  brain,  which  bulges  forward,  without  pulsation, 
may  show  lymph  upon  its  surface,  and  yet  the  case  end  success- 
fully if  the  nus  is  evacuated.    A  trocar,  or  aspirator  needle  (without 
making  any  vacuum)  of  medium  size,  is  next  slowly  inserted  either 
straight  in,  or  in  a  direction  downwards,  forwards,  and  inwards 
towards  the  apex  of  the  petrous  bone.    If  the  abscess  is  s  ruck 
bubbling  of  foul  gas  or  a  few  drachms  of  pus  (usually  foul)  will 
escape  when  the  needle  has  entered  to  a  depth  of  *  or  f  of  an 
inch     The  puncture  is  then  enlarged  with  a  straight  bistoury  or 
a  Lister's  sinus- forceps,  and  the  abscess-cavity  syringed  out  with 
boracic-acid  lotion,    A  short  drainage-tube  should  be  inserted  m to 
this  cavity,  stitched  to  the  flap,  and  this  so  arranged  as  not  to 
interfere  with  free  drainage  *    In  three  cases  m  which  I  followed 

V  Part  of  these  should  be  cut  away,  if  needful,  for  this  purpose. 
,  t       t  t887  vol  i  d  616)  after  finding  an  abscess  by  removing  a  £-mcn  disc 
ffi^^inob  ^  the  meafus,  as  there  was  much  oozing  of  pus,  an 
evidence  of  a  considerable  area  of  softened,  pus-infiltrated  orain  around  th 
Sees    made  counter-drainage  as  follows  :-An  aperture ;  was  drilled  ,  ust  above 
the  bonrboundary  of  the  external  auditory  meatus,  involving    he  squamo 
suture    The  dura  mater  was  examined  here,  and  found  intact.    It  wa. 
ESLEZ  the  abscess  cavity  reached.    Boracic  acid  was  then  pas. d  frcu 
Sta  aperture  so  as  to  wash  out  the  abscess,  and  it  was  continued  tul  it  passed 
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Mr.  Barker's  directions  for  temporo-sphenoidal  abscess,  a  little 
modified  for  children,  I  had  no  difficulty  whatever  in  finding  the 
abscess,  but  it  was  by  no  means  equally  easy  to  feel  sure  that  the 
drainage-tube  was  properly  inserted  and  retained  in  the  abscess- 
cavity. 

In  one  case,  which  ultimately  made  an  excellent  recovery,  I  was  unable,  thirty- 
six  hours  after  the  trephining  (Feb.  20),  to  satisfy  myself  that  the  tube,  though 
still  in  situ,  reached  the  abscess.  As  there  was  a  great  tendency  to  blocking  of 
the  tube,  owing  to  the  thickness  of  the  pus  and  the  amount  of  brain  detritus 
present,  it  was  not  stitched,  so  as  to  allow  of  daily  removal  and  cleansing.  All 
did  well  for  a  fortnight,  save  that  the  temperature  tended  to  remain  sub-normal. 
Then  headache  returned,  and  on  March  10 1  inserted  a  scalpel  along  the  track  of  the 
tube,  giving  vent  to  thick,  green,  sweet  pus.  A  larger  drainage-tube  was  inserted 
and  stiched  to  the  flap,  which  was  partly  cut  away  to  facilitate  drainage.  There 
was  the  same  tendency  for  the  drainage-tube  to  get  blocked,  and  a  fresh  collec- 
tion again  took  place,  with  return  of  headache.  On  May  1  I  again  evacuated 
from  3  to  4  ounces  of  pus,  operating  now  through  a  hernia  cerebri,  the  size  of  a 
walnut.  This  was  clipped  away  with  scissors.  After  this  third  operation  the 
patient  made  an  excellent  recovery.  The  hernia  cerebri  was  cured  by  the  con- 
stant pressure  of  a  leaden  plate  notched  for  the  drainage-tabe.  This  was  kept  in 
place  by  the  unremitting  attention  of  my  dresser,  Mr.  Meadows-Turner. 

While  soft  tubes  are  safer  for  the  head  of  a  restless  patient  and 
more  easily  secured  in  position,  when  there  is  much  tendency 
for  the  pus  to  block  the  tube,  and  difficulty  of  introduction,  the  use 
of  a  silver  one  would  be  safer.  Mr.  Barker  (loc.  supra  cit.)  says 
these  may  be  readily  fashioned  out  of  an  old  silver  catheter,  which, 
after  being  made  nearly  red  hot,  is  perfectly  cleansed.  The  wound 
is  then  dusted  with  iodoform,  and  sal  alembroth  gauze  or  other 
aseptic  dressings  applied.  Those  for  the  mastoid  wound  should 
be  kept  separate.  The  drainage  tube  should  be  retained  as  long 
as  any  cavity  exists,  probably  for  two  or  three  weeks,  being 
shortened  very  gradually.  The  treatment  should  be  rigidly 
aseptic,  in  order  to  secure  early  healing,  and  to  prevent  the  risk 
of  softening  and  hernia  cerebri. 

(iii.)  Thrombosis  of  Simises. — The  following  remarks  refer  to 
thrombosis  of  the  lateral  sinus.    This  is  a  grave  lesion,  from  its 
tendency  to   cause  general  pygemia  and  distant  suppurations. 
When  the  mischief  is  limited  to  this  sinus,  as  is  usually  the  case 
m  the  earlier  stages,  much  hope  may  be  placed  in  operative  inter- 
ference.   Prof.  Horsley  (Clin.  Soc.  Trans.,  vol.  six.  p.  290)  first 
suggested  ligature  of  the  internal  jugular  in  these  cases,  and  Mr 
Lane  (Ibid.,  vol.  xxii.  p.  262),  first  adopted  this  step  with  success 
with  the  objects  of  securing  more  thorough   removal   of  the 
septic  thrombus  from  the  sinus,  and  to  obviate  the  passage 
01  septic  material  or  antiseptic  injections  into  the  circulation 
in  the  Lancet  (vol  1.  1890,  pp.  1057,  11 14)  is  a  most  instructive 
paper  by  Mr.  Ballance  who  has  operated  in  four  cases,  in  two 


freely  out  by  the  upper  opening.  The  current  was  then  reversed.  Drainage- 
tubes  were  placed  in  both  apertures.    The  case  did  well. 
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successfully.    Where  the  mischief,  in  rarer  cases,  has  extended 
from  the  lateral  to  the  other  sinuses,  interference  will  be  hopeless* 
Mr.  Ballance  (loc.  supra  cit.)  believes  that  the  following  group 
of  symptoms,  when  present  together,  are  pathognomouic  of  septic 
thrombosis.    I.  A  history  of  purulent  discharge  from  the  ear  for  a 
period  of  more  than  a  year.    2.  The  sudden  onset  of  the  illness, 
with  headache,  vomiting,  rigor,  and  pain  in  the  affected  ear.  -■ 
■3.  An  oscillating  temperature.    4.  Vomitings,  repeated  day  by  day. 
5.  A  second,  third,  or  more  rigors.    6.  Local  oedema  and  tender-  , 
ness  over  the  mastoid,t  or  in  the  course  of  the  internal  jugular.t  i 
7.  Tenderness  on  deep  pressure  at  the  posterior  border  of  the  L 
mastoid  and  below  the  external  occipital  protuberance.    8.  Stiff-  j 
ness  of  the  muscles  of  the  back  or  side  of  the  neck.    9.  Optic  -li 
neuritis  (p.  205). 

The  treatment  of  these  cases  must,  in  Mr.  Ballance s  words,  "be 
twofold — viz.,  the  free  exposure  and  removal  of  the  focus  from 
which  the  pyemic  infection  has  occurred  or  is  threatening ;  and, 
secondly,  the  establishment  of  a  block  in  the  highway,  along  which  1 
the  infecting  agents  are  travelling  from  the  local  focus  into  the 
general  circulation. "§ 

This  is  carried  out  by  first  freely  opening  and  clearing  out  the  ; 
mastoid  cells,!  and  then  enlarging  the  opening  backwards  to  the  j 
point  in  Fig.  77.    As  soon  as  the  groove  for  the  sinus  is  opened  II 
foul  pus  or  gas  may  escape.    The  condition  of  the  sinus  is  investi-  j 
gated,  the  question  of  plugging  being  cleared  up  by  an  exploring  H 
needle,  which,  when  withdrawn,  may  smell  foully  though  empty.  If 
a  thrombus  is  present,  before  the  surgeon  proceeds  further,  he  should 
tie  the  internal  jugular  vein  at  the  level  of  the  hyoid  bone  with 
two  chromic  gut  ligatures  and  divide  the  vein  between  them.    If : 
the  vessel  is  thrombosed  at  this  point  the  ligature  should  be  placed 
lower  down  at  a  point  beyond  the  clot,  but  the  prognosis  is  here  less  - 
favourable,     The  bony  outer  wall  of  the  lateral  sinus  having  been  ^ 

*  Mr  Sheild  (Diseases  of  the  Ear,  p.  176)  gives  an  instructive  case  of  Lhis  kind. 
Here  the  eyeballs  protruded  owing  to  the  thrombosis  of  the  cavernous  sinuses-  ■ 
Prof  Macewen  in  that  storehouse  of  valuable  information  (Pyocjenw  Diseases  oj 
Brain  and  Spinal  Cord,  Figs.  53,  54,  55,  PP-  248,  249)  figures  such  a  case. 

+  Absence  of   these  points  may  be  explained  by  sclerosing  ostitis  of  the 
mastoid  and  in  rare  instances,  Mr.  Ballance  thinks,  by  absence  of  the  occipital- 


vein. 


-  '(Edema  or  tenderness  over  the  internal  jugular  are  due  to  extension  of  the 
clottine  and  phlebitis,  or  to  enlargement  of  the  deep  lymphatic  glands 

^Whenever  the  mastoid  vein,  which  perforates  1}  inch  behind  the  meatu  , 
and  on  a  level  with  it,  is  found  thrombosed,  the  sinus  should  be  explored  (Fitt, 

Z°C|'l  TheVone  should  be  removed  so  as  to  give  an  opportunity  of  examining  the 
dura  mater  over  the  temporo-sphenoidal  lobe  in  the  upper  part  of  the  wound,  ami 
Valine-  with  any  sub-dural  abscess, 
i  In  one  o^Mr.  Balance's  cases,  in  which  the  vein  was  thrombosed,  there  wa 
some dSLlty  in  identifying  it,  as  it  was  collapsed  and  appeared  as  a  small 
rcSTd  cord     In  a  case  of  Mr.  Parkin's  {Lancet,  vol.  i.  1893,  P-  5^3)  the  vein  wa> 
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thoroughly  cut  away,  the  sinus  itself  is  opened  with  sharp  scissors 
and  all  offensive  clot  within  reach  cleared  out  by  the  sharp  spoon, 
curette,  or  a  syringe  with  a  fine  nozzle.    If,  after  this  is  done,  blood 
begins  to  How  from  either  end  it  is  per  so  a  favourable  sign,  as  it 
shows  that  the  clotting  does  not  extend  far  into  the  collateral 
vessels.    There  will  be  no  difficulty  in  dealing  with  any  haemor- 
rhage from  the  lateral  sinus  provided  there  be  room  for  dealing 
with  it  by  means  of  a  sufficient  opening  in  the  skull.  Firm 
pluggiug  with  strips  of  iodoform  gauze  wrung  out  of  carbolic  acid 
(i  in  20)  and  over  this  a  dressing  of  aseptic  wool  and  a  knotted 
bandage  will  arrest  any  haamorrhage,  however  free ;  as  occurred 
in  one  of  my  cases,  this  hcemorrhage  will  recur  freely  during  the 
first  few  dressings,  but  without  any  ultimately  untoward  result. 
Constant  irrigation  with  mercury  perchloride  solution  (1  in  4000) 
should  be  employed,  and  iodoform  thoroughly  used.    In  one  of 
Mr.  Ballance's  cases,  though  the  patient's  condition  was  greatly 
improved  by  the  operation,  the  evidence  of  pyemia  (blood-stained 
expectoration  and  swelling  of  some  of  the  joints)  persisted.  Ten 
days  after  the  first  operation,  as  pus  could  be  forced  out  of  the 
opening  in  the  sinus  by  pressure  on  the  neck,  an  incision  was 
made  down  to  the  vein  at  the  lower  border  of  the  parotid  gland.  The 
vessel  was  opened  and  pus  came  out,  the  sinus  and  vein  were  then 
irrigated  with  perchloride  solution,  the  stream  passing  in  either 
direction  and  bringing  away  offensive  clot.    The  man  recovered. 

(iv.)  Sub-clural  Abscess.— We  owe  our  knowledge  of  this  condition 
chiefly  to  Mr.  Barker  (loc.  supra  tit.).  He  believes  that  two  spots 
are  "  particularly  liable  to  this  condition.  The  first  and  commonest 
especially  m  children,  is  the  neighbourhood  of  the  petroso-squamosal 
suture  j  above.  The  next  and  most  serious  is  the  sulcus  lateralis 
below.  Both  varieties  are  most  frequently  fatal  by  setting  up  a 
diffuse  meningitis.  Opening  the  antrum  at  a  point  from  I  to  A 
inch  behind  and  the  same  distance  above  the  centre  of  the  meatus" 
free  removal  of  the  bone  with  the  gouge  both  in  the  direction  of  the 
petro-squamosal  suture  and  the  lateral  sinus  until  the  dura  mater 
is  well  exposed  and  all  question  as  to  the  release  of  septic  matter 
beneath  it  is  set  at  rest,  are  the  chief  points  in  the  treatment  of 
sub-dural  abscess  (Barker). 

(v.)  Meningitis^-This,  when  diffuse,  will  probably  always  be 
hopeless.     Mr   Barker  in  his  Hunterian  Lectures,  which  W 

localised  form  of  meningitis  is  not  infrequently  met  with  in  these 
cases  especial  y  over  the  tympanum  and  squamous  bone,  or  over 
the  su  cus  laterahs  m  the       terior  f    I     j  cases  as 

where  it  is  spreading  from  the  roof  of  the  tympanum  uP  over  the 
temporal  lobe  into  the  Sylvian  fissure,  Mr.  Barker  thinks  tha? 

7xZtTd  bI  periPhlebifcis  as  *>  ramble  an  empty  carotid  artery     The  Dart 
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free  removal  of  bone  with  irrigation  and  drainage  would  save 
many  a  patient.  He  relates  one  case  (loc.  supra  ext.,  p.  68)  in 
which  this  was  very  likely  the  case,  but,  owing  to  the  patient's 
happy  recovery,  this  could  not  be  verified. 

As  to  symptoms  of  meningitis,  I  fear  we  have  none  reliable  save 
involvement  of  the  cranial  nerves,  and,  when  we  get  such  evidence 
as  squint,  the  case  has  gone  beyond  interference.  The  frequency  1 
and  meaning  of  optic  neuritis  has  already  been  alluded  to  (p.  205). 
While  headache  may  be  as  marked  a  feature  in  cerebral  or  cere- 
bellar abscess  as  in  meningitis,  I  am  inclined  to  think  that  m  the 
last  of  these  it  is  more  persistent ;  in  the  later  stages  of  abscess  it 
is  not  uncommon  for  the  headache  to  remit. 

OPERATIVE  INTERFERENCE  IN  THE  CASE  OF 
FOREIGN  BODIES  IN  THE  BRAIN. 

Under  the  above  heading  such  bodies  as  bullets,  knife-points,  &c, 
are  included.  Depressed  and  isolated  fragments  of  bone  may 
come  within  the  meaning  of  foreign  bodies,  but  have  already  been 

considered  (p.  170).  ,  , 

A  Bullets*— The  following  questions  will  suggest  themselves 
when  a  surgeon  is  called  to  a  case  of  bullet  wound  of  the  skull : 

I.  Has  the  bullet  penetrated  the  skull  at  all?    Thus  it  may 
have  lodged,  rebounded,  or  fallen  out,  or 

2  It  maY  have  passed  between  the  bone  and  dura  mater 
without  penetrating  the  latter,  and  reached  a  spot  quite  out  of 
Tght.    In  such  cases  Sir  T.  Longmore  advises  the  use  of  a  curved 
probe  and  extraction  of  the  bullet  "with  suitable  instruments 
if  it  can  be  felt.    Probably  in  most  hands  a  second  application  of 
the  trephine,  if  needful,  at  some  distance  from  the  wound  so  as  to 
!*L£rt£e  bullet  here/would  be  preferable  to  attempts  at  remov- 
ino-  it  from  the  original  wound.  , 
g3  Has  the  ball  split  into  two  or  more  pieces  ? .  BaHs  elong ted 
as  well  as  round  are  liable  to  split  when  impinging  on  sharp 
an  Jes  of  bone     Thus,  when  the  ball  splits  upon  the  outer  table, 
^neath  the  scalp,  while  the  rest  may  drive  on 
before  it  some  of  the  internal  table,  causing  pressure  on  the  dura 
mater,  or  even  reach  the  brain.  ■ 
4.  Has  the  bullet  penetrated  the  brain?    If  so,  where  does  1 
lie  ?    Onght  any  further  exploration  to  be  performed,  and  it  so, 
ought  Z  to  begone  through  the  original  wound  only  or  at  some 

ration,  which  is  of  importance  u     1*  npithor  scorching  nor  powder- 

the  same  cap  with  the  projectile. 
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well  to  deal  with  that  which  will  be  sure  to  arise  first — viz., 
should  the  wound  be  explored  or  treated  expectantly  ? 

The  following  appears  to  me  to  decide  in  favour  of  exploring 
in  all  cases  in  which  it  is  clear  that  the  injury  is  not  going  to  be 
quickly  fatal  : 

a.  The  fact  that  only  by  exploring  will  the  surgeon  be  able 
to  answer  the  question  certain  to  be  put  to  him  by  the  friends 
whether  the  brain  is  injured  or  no. 

b.  Whether  the  bullet  has  split,  whether  the  internal  table  is 
shattered,  and,  if  so,  how  far  it  resembles  a  punctured  *  fracture, 
are  also  points  which  can  alone  be  cleared  up  by  trephining. 

c.  Good  drainage,  disinfection  of  the  wound,  are  almost  hopeless 
unless  this  is  opened  up  and  explored  by  trephining  if  needful. 

The  following  case  is  not  only  a  good  instance  of  the  kind  of 
gunshot  injury  to  the  head  which  may  be  met  with  in  civil  prac- 
tice, but  it  shows  how  slight  may  be  the  injury  which  actually 
originates  the  fatal  mischief.  It  was  brought  before  the  Clinical 
Society  (vol.  xii.  p.  5)  by  Mr.  Lucas. 

The  patient,  aged  twenty-one,  had  shot  himself  with  a  small  revolver.  "  Almost 
in  the  centre  of  his  forehead  were  two  small  circular  holes,  with  slightly  inverted 
edges.  The  surrounding  skin  was  raised  into  a  rounded  eminence.  There  was 
some  bleeding  from  the  nose  as  well  as  from  the  wounds.  On  turning  back  flaps, 
a  blackened  cavity  was  opened  beneath  the  skin,  formed  by  the  expansion  of  the 
powder  after  it  had  penetrated  the  integument.  At  the  bottom  of  this  cavity,  a 
somewhat  cruciform  aperture  was  seen  in  the  bone  and  lying  upon  the  internal 
table  were  two  flattened  bullets.  The  internal  table  was  driven  back  so  as  to 
give  the  appearance  of  a  sinus,  in  which  the  bullets  were  lying  loose  ;  and  at  the 
time  we  were  under  the  impression  that  the  man  had  very  large  frontal  sinuses, 
which  had  been  opened  by  the  bullets.  After  removing  numerous  fragments 
belonging  to  the  external  table  and  diploe,  the  splintered  internal  table  forming 
the  posterior  wall  of  the  cavity  was  also  removed.  This  came  away  in  large, 
sharp-edged,  angular  fragments,  two  of  which  were  grooved  by  the  longitudinal 
sinus.  When  the  internal  table  had  been  removed,  the  dura  mater  was  seen  at 
the  bottom  of  the  wound,  and  pulsating.  The  membrane  was  entire  except  at 
one  spot,  where  there  was  a  small  aperture  just  such  as  might  be  made  by 
stabbing  the  point  of  a  penknife  into  a  sheet  of  paper.  But  for  that  small 
puncture,  it  is  not  improbable  that  he  would  have  recovered."  Septic  meningitis 
came  on  in  about  forty-eight  hours,  followed  by  death  early  on  the  sixth  day. 

Exploration,  with  or  without  trephining,  in  these  cases  should 
be  conducted  on  the  lines  already  laid  down  (p.  173).  The  chief 
differences  are  only  in  degree— viz.,  the  greater  care  with  which 
all  fragments  should  be  removed.  Occasionally,  portions  of  the 
bullet  are  found  embedded  with  very  great  firmness  in  the  diploe"  • 
these  are  best  removed  by  careful  use  of  gouge  or  chisel.  If  the 
duramater  is  found  to  be  injured,  every  attempt  should  be  made 

*  Excellent  instances  of  how  closely  some  gunshot  fractures  may  resemble  the 
classical  "punctured"  fractures,  not  only  in  the  greater  damage  to  the  internal 
taoie  co-existing  with  but  slight  mischief  externally,  but  also  in  the  onset  of 
in  p  S3"mPtoms  inevitably  fatal  unless  trephining  be  performed  early,  are  shown 
169  lgS"  79  t0  88'  Med'  Uml  8ur9'  H!sL  °f  thc  War  °f  the  Rebellion,  pt.  i.  pp.  168, 
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to  disinfect  this  from  the  first,  and  so  obviate  the  otherwise  in-  • 
evitably  fatal  arachnitis.  "With  blunt-pointed  scissors,  the  aperture, 
if  small,  should  be  opened  up,  and  a  little  iodoform,  or  equal 
parts  of  this  and  finely  powdered  boracic  acid,  dusted  within  the 
cavity  of  the  arachnoid ;  or  the  parts  may  be  carefully  syringed 
over  with  a  solution  of  mercury  perchloride  (i  in  4000),  and  the 
above  powder  dusted  on.  An  adequate-sized  drainage-tube  ' 
should  be  carried  quite  up  into  the  skull  opening,  and  retained  in 
position  here  by  strips  of  gauze  carefully  packed  around.  No 
sutures  should  be  used,  as  a  rule,  in  these  wounds,  where  swelling 
of  the  scalp  (it  being  impossible  to  render  the  parts  rigidly  aseptic ) 
is  sure  to  follow,  and  is  very  likely  to  interfere  with  the  escape  of  l\ 
discharges,  and  where  primary  union  cannot  be  expected. 

If,  after  exploring,  the  surgeon  is  certain  that  the  bullet  has 
penetrated  the  brain,  another  question  arises  as  to  the  wisdom  of  tl 
further  exploration  and  attempts  at  removal.    As  a  rule,  if  the  [ 
bullet  is  not  found  within  2  inches  of  the  skull  injury,  nothing  M 
more  should  be  done  now,  especially  if  the  patient's  condition  is  d  j 
not  good,  or  the  ansesthetic's  influence  not  well  maintained.    It  is  si 
needless  to  say  that  in  exploring  the  track  in  the  brain  the  utmost  J 
gentleness  is  essential.    As  with  fine  metal  probes,  owing  to  the  ;! 
peculiar  consistence  of  the  brain,  it  is  very  easy  to  lose  the  track  J 
and  thus,  at  the  same  time,  inflict  fresh  mischief,  it  will  be  wiser  :li 
to  make  the  gentlest  possible  use  of  a  bougie  (those  with  a 
double-silk  web  are  the  most  suitable)  after  placing  it  for  a  few 
minutes  in  a  solution  of  carbolic  acid  or  mercury  perchloride. 
If  the  bullet  is  found  within  1  or  2  inches  of  the  skull  wound, 
it  should  be  removed  with  a  fine-pointed  pair  of  dressing-forceps. 
It  will  be  wise,  if  the  track  in  the  brain  is  much  lacerated,  to  treat 
it  like  an  abscess,  and  introduce  a  soft  drainage-tube,  to  be- 
gradually  shortened.  . 

The  following  points  may  be  adduced  for  and  against;  the 
attempt  to  remove  bullets  which  have  lodged  in  the  brain : 

The  surgeon  who  decides  to  abide  by  the  expectant  treatment 
in  these  cases  both  immediately  after  the  injury  and  later  on,  can 
justify  his  course  by  a  sufficient  number  of  cases*  But  it  must- 
always  be  remembered  that  many  of  these  recoveries  have  been  in- 
complete (vide  infra),  and  that  in  many  the  patients  have  had 
very  narrow  escapes,  and  that  in  others  the  case  has  been  reported 
much  too  soon  to  be  of  real  value,  t 

~~*E.g.,  Dr.  Brunton,  Lancet,  February  12,  18S1  ;  Mr.  T.  Smith,  Lancet,  May  3. 
1879  ;  and  Otis,  loc.  supra  cit. 

+  In  the  Lancet,  August  14,  1SS6,  is  the  abstract  of  a  case  reported  to  tne 
Society  of  Surgery,  at  Paris,  by  M.  Prengueber.  The  patient  had  fired  a  revolver 
at  the  middle  of  his  temporal  fossa,  the  bullet  lodging  in  his  brain.  For  the  three- 
days  following  the  accident  the  surgeon  abstained  from  interference,  as  the  on  v 
symptoms  were  general  prostration  with  lowering  of  the  temperature  -  Epilep- 
tiform attacks  having  occurred  on  the  fourth  and  fifth  day,  the  wound  was  expo  ed 
and  several  bony  spicula  removed,  which  had  penetrated  the  brain.     A  stilet 
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On  the  other  hand,  110  one,  in  my  opinion,  would  blame  the 
surgeon  who,  preferring  exploratory  to  expectant  treatment,  en- 
deavours to  remove  the  bullet  from  the  brain. 

For  while  the  cases  of  recovery  after  expectant  treatment  are 
few,  it  is  probable  that  out  of  these,  few  as  they  are,  a  considerable 
proportion,  if  watched,  would  be  found  to  be  incomplete  recoveries. 
Thus,  Dr.  Otis*  writes  of  balls  lodged  within  the  cranial  cavity: 

"  Many  instances  were  reported  of  patients  who  had  survived  the  lodgment  of 
missiles  within  the  skull,  but  few  or  none  resembling  the  cases  reported  by 
Larrey,  of  balls  encysted  in  the  brain  and  giving  no  inconvenience  for  years. 
It  is,  indeed,  reported  that  some  patients  went  to  duty  with  balls  lodged  in 
the  cerebrum  ;  but  the  diagnostic  details  accompanying  the  history  of  these 
cases  are  not  sufficiently  precise  to  invite  the  fullest  confidence.  In  most  of 
the  cases  in  which  the  evidence  that  the  ball  remained  within  the  skull  was 
conclusive,  either  fistulous  sinuses  existed,  or  there  was  much  cerebral  disorder,t 
or  the  position  of  the  missile  was  discovered  after  the  patient's  death  at  a  period 
remote  from  the  injury." 

The  evil  results  of  allowing  a  foreign  body  to  remain  in  the 
brain  are  usually  manifested  sooner  or  later,  even  as  long  as 
thirteen  years  after  the  injury.  Inflammation,  slow  or  rapid, 
sometimes  involving  large  portions  of  the  brain-tissue,  or  yellow 
softening  is  apt  to  be  set  up  around  the  foreign  substance,  either 
spontaneously,  so  to  say,  or  from  the  most  trivial  exciting  causes. 
The  usual  termination  is  cerebral  abscess,  this  condition  having 
been  found  in  fifty-three  cases  in  which  a  post-mortem  examina- 
tion was  obtained.  Apoplexy  is  an  occasional  cause  of  death,  as 
is  pressure  of  the  foreign  body  on  the  venous  trunks,  inducing 
ventricular  effusion  and  consequent  compression  of  the  cranial 
nerves.  The  probable  explanation  of  those  cases  in  which  no 
symptoms  have  been  present  for  long  periods,  but  in  which  death 
has  rapidly  followed  upon  the  sudden  development  of  brain 
symptoms,  is  that  quoted  by  "Wharton  from  Flourens.  This 
observer  found  that  bullets  introduced  into  different  portions  of 
the  upper  parts  of  the  hemispheres  and  the  cerebellum  gradually 

having  failed  to  detect  the  bullet,  though  passed  along  its  course  to  a  depth  of 
five  centimetres,  nothing  else  was  done.  The  epileptiform  seizures  did  not  recur, 
and  the  patient  left  the  hospital  at  the  end  of  a  month,  without  any  cerebral 
complication. 

*  Med.  and  Surg.  Hist,  of  the  War  of  the  Rebellion,  pt.  i.  p.  193. 
t  Prof.  Nancrede  (Intern.  Encycl.  of  Surg.,  vol.  v.  p.  72)  gives  the  following  im- 
portant abstract  of  a  most  careful  paper  by  Dr.  Wharton  (Phila.  Med.  Times, 
1879)  in  which  316  cases  of  foreign  bodies  lodged  in  the  brain  are  analysed.  Of 
these,  160  recovered,  while  156  proved  fatal.  The  influence  upon  recovery  of  the 
removal  or  retention  of  the  foreign  body  was  most  marked.  The  foreign  body 
was  removed  in  106  cases,  72  recovering,  while  only  34  died.  In  the  remaining 
210  no  attempt  at  removal  was  made,  and  only  88  recovered,  122  dying.  A 
further  analysis  shows  that,  amongst  those  cases  classed  as  recoveries,  deuth 
ultimately  took  place  in  10  at  periods  varying  from  three  to  ten  years,  and  that 
many  of  the  patients  suffered  from  such  after-effects  as  vertigo,  incapacity  for 
pngwioal  exertion,  loss  of  sight  or  hearing,  epilepsy,  and  deteriorated  mental 
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penetrated  the  brain  substance,  ultimately  reaching  the  basis  cranii, 
the  bullet  tracks  healing  after  them  (Nancrede  from  Wharton). 

The  following  is  an  interesting  instance  of  successful  operation 
for  the  removal  of  a  bullet  penetrating  the  brain : 


Fig.  78. 


a,  b.  Track  of  bullet  and  site  of  the  trephine-openings.    c.  Spot  where  the 
bullet  was  found.  (Fluhrer.) 

The  patient,*  aged  nineteen,  shot  himself  with  a  pistol  held  very  near  to  the  : 
centre  of  his  forehead.  About  twelve  hours  afterwards,  when  seen  by  the  sur- 
geon, he  was  semi-conscious,  aphasic,  with  complete  loss  of  motion,  without  loss  ■ 
of  sensation  on  the  right  side  below  the  head.  Left  side  hypersesthetic.  Pupils 
equally  dilated.  P.  100,  T.  101-4°.  Ether  was  given,  and  under  the  protection 
of  copious  irrigations  of  corrosive  sublimate  solution  (1  in  1000),  the  wound  of 
entrance,  nearly  in  the  centre  of  the  forehead,  was  enlarged,  including  also  the 
wound  in  the  skull.  This  procedure  was  complicated  by  most  profuse  haemor- 
rhage from  a  branch  of  the  anterior  cerebral  artery,  which  was  finally  controlled 
by  small  compression-forceps  left  in  situ.  To  this  arterial  bleeding  was  added  a 
considerable  venous  flow  from  the  superior  longitudinal  sinus,  which,  like  the 
artery,  had  been  cut  across  by  the  bullet.  The  track  of  the  ball  through  the 
brain  was  then  examined  by  a  straight  Nelatons  probe.t  and  the  point  on  the 

~  *  This  case  was  under  the  care  of  Dr.  Fluhrer  (New  York  Med.  Joum. ,  March  28, 
1885) 

t  Dr  Fluhrer  considers  that  a  probe  for  these  cases  should  supply  the  follow- 
ing conditions.  The  end  should  be  large,  so  as  not  to  wound  the  brain  and  make 
a  false  passage,  and  also,  when  beneath  the  surface,  be  easily  discoverable  by 
palpation  or  dissection.  It  must  be  sufficiently  rigid  to  retain  a  given  shape 
and  sufficiently  bulky  to  supply  a  large  surface  to  the  fingers.  Finally,  it  should 
be  as  light  as  possible,  that  delicacy  of  touch  be  not  lessened,  and  that  no  vibra- 
tions be  lost  instead  of  being  communicated  to  the  fingers.  It  should  be  made 
of  tempered  aluminium.  If  it  is  necessary  to  curve  it  near  the  exploring  end 
(which  increases  the  errors  in  interpreting  the  position  of  the ,  ertoemi  y> 
the  other  end  of  the  shaft  should  be  bent,  in  the  same  plane,  in  the  opposite 
direction. 
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scalp  noted  at  which  the  probe  would  emerge  if  projected  through  the  head. 
At  this  point  the  cranium  was  exposed  and  trephined.    The  trephine-hole  was 
enlarged  towards  the  assumed  opening  of  emergence  of  the  bullet,  and  the  dura 
mater  slit  in  the  same  direction.    Some  effused  blood  and  disintegrated  brain 
matter  appearing,  more  of  the  skull  was  cut  away,  and  the  slit  in  the  dura  mater 
prolonged,  until  a  gush  of  brain  matter,  and  a  rent  in  the  pia  mater,  demon- 
strated the  point  of  impact  of  the  bullet.    The  probe  was  introduced  through 
the  opening  in  the  pia,  and  passed  downwards  towards  a  point  where  a  feeling  of 
resistance  had  previously  been  felt  with  the  tip  of  a  finger  introduced  through 
the  second  opening.    At  the  distance  of  an  inch  the  bullet  was  detected,  and 
then  extracted  with  slender-bladed  forceps.    It  weighed  42  grains.    One  end  of 
a  small  rubber  drainage-tube  was  secured  to  one  end  of  the  probe  ;  this  was 
again  passed  through  the  brain  from  before  backwards.    The  tube,  as  it  was 
drawn  through  the  wound,  became  filled  with  brain-detritus  and  blood.  The 
after-history  was  one  of  gradual  but  progressive  amendment.    On  the  sixth  day 
the  drainage-tube  was  withdrawn,  and  replaced  by  a  drain  made  of  four  strands 
of  catgut  and  ten  of  horsehair,  this  being  passed  by  tying  it  on  to  the  anterior 
end  of  the  drainage-tube.    As  the  tube  was  withdrawn  the  drain  occupied  its 
place.    It  was  removed,  strand  by  strand,  on  different  days.    On  the  eighth  day 
the  compression-forceps  was  found  to  be  loose.    A  hernia  cerebri  developed  at 
both  cranial  openings.    The  hernias  being  subjected  to  a  slight  continuous  pres- 
sure gradually  disappeared.    Eleven  weeks  after  the  operation,  both  wounds  had 
healed.    The  operation  was  completed  in  about  four  hours,  the  greater  part  of  the 
time  having  been  spent  in  stopping  the  cerebral  haemorrhage.    After  leaving  the 
hospital,  the  patient  returned  to  work,  a  slight  impairment  of  memory  being  the 
only  apparent  consequence  of  his  wound.    A  severe  blow  accidentally  made 
upon  the  anterior  scar  some  months  after  returning  to  work,  determined  a  vio- 
lent convulsive  attack,  which  recurred  at  the  end  of  three  weeks.  Bromides 
1  were  freely  given,  and  no  further  recurrence  had  taken  place  when  the  report 
was  made  six  months  later.  . 

The  case  will  amply  repay  careful  perusal.  It  is  a  splendid 
instance  of  what  surgical  skill  and  sagacity  can  effect. 

B.  Other  foreign  bodies  besides  bullets  which,  may  penetrate 
the  brain  are  knife-points.  These,  with  their  tendency  to  form 
cerebral  abscess,  have  already  been  alluded  to  (p.  171). 

C.  Another  class  of  body  which  may  be  met  with  by  the 
surgeon  in  civil  practice  is  shown  in  the  following  case  of  Mr. 
Couper's.* 

A  house-painter  fell  twelve  feet  from  a  ladder,  impaling  the  right  side  of  his 
skull  on  the  spike  of  an  iron  palisade.  When  brought  into  the  hospital  there 
was  a  clean  cut  wound  three-quarters  of  an  inch  long,  immediately  under  the 
nght  ear,  partly  overlapped  by  its  lobule.  In  this  the  end  of  a  large  rough  piece  of 
metal,  corresponding  to  a  freshly  broken  spike,  could  be  felt,  and  its  direction  could 
be  inferred  to  be  upwards,  inwards  and  a  little  forwards  from  the  outer  wound, 
which  was  situated  half  an  inch  under  the  external  meatus  between  the  mastoid 
process  and  the  ramus  of  the  jaw.  There  was  some  bleeding  from  the  ri^ht  ear 
but  no  facial  or  other  paralysis.  The  patient  being  under  chloroform,  Mr  Conner 
succeeded,  after  much  forcible  wrenching,  in  extracting  the  iron,  the  head  being 
as  tar  as  possible  steadied  by  three  students  and  the  operator's  hand.  During 

1  30r4  °UDCeS  °f  bl00d  oozed  from  the  wound;  this  haemorrhage 
wasett  as  soon  as  the  iron  was  out,  but  a  small  quantity  of  semi-fluid  brain  sub- 
JMcellowed^Bight  facial  paralysis  came  on  two  days  after  the  injury,  then 

*  Lond.  Hasp.  Reports,  vol.  ii.    Hutchinson's  Clin.  Surff.,  vol.  i.  p.  91,  pi.  xvii. 
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delirium,  restlessness,  and  on  the  seventh  day  left  hemiplegia,  followed  by  con- 
vulsive  attacks,  affecting  the  right  limbs  and  right  half  of  the  face.  Two  days 
later,  or  nine  days  after  the  accident,  the  patient  died. 

Autopsy.— No  pus  between  dura  mater  and  bone  ;  dura  mater  healthy,  save  for 
congestion.  On  opening  it,  the  surface  of  the  right  hemisphere  showed  well- 
marked  sub-arachnoid  meningitis.  The  posterior  part  of  the  right  middle  cere- 
bral lobe  had  been  deeply  wounded :  the  brain  substance,  at  this  spot  softened, 
and  streaked  with  pus,  was  healthy  everywhere  else.  The  spike  had  entered  just 
under  the  apex  of  the  mastoid  process,  traversed  the  internal  ear,  and  driven 
several  irregular  masses  of  petrous  bone  through  the  dura  mater. 

Probably,  in  a  similar  case,  the  careful  use  of  chisel  or  gouge 
would  loosen  the  foreign  body,  while  the  opening  up  of  the  wound 
would  facilitate  drainage,  and  cleansing  the  parts  damaged, 
including  the  brain  itself. 

TREPHINING  FRONTAL  SINUSES. 

Prof.  Ogston  {Med.  Chron.,  vol.  i.  No.  3,  p.  1)  has  advised  the 
use  of  the  trephine  in  cases  of  retention  of  secretion  and  chronic 
inflammation  of  the  lining  membrane  of  these  sinuses. 

Indications.— Uneasiness,  pain  over  forehead  and  tenderness  on 
firm  pressure,  with  occasional  escape  from  the  nose  of  thick  pus, 
the  appearance  of  which  is  not  to  be  otherwise  accounted  for. 

The  above  are  due  to  retention  analogous  to  that  causing  em- 
pyema of  the  antrum.    As  no  probe  can  be  passed  from  below,  when 
all  other  treatment  fails,  the  sinuses  _  should  be  opened  above,  and  ; 
their  communication  with  the  nose  dilated. 

Operation.— A  single  vertical  incision  is  made  down  to  the 
bone,  commencing  at  the  root  of  the  nose,  and  extending  upwards  1 
for  an  inch  and  a  half  over  the  nasal  eminence  of  the  frontal  bone. 
The  periosteum  having  been  divided  and  carefully  cleared  back,  a 
trephine,  the  size  of  a  sixpence,  is  applied  in  the  middle  line 

When  the  trephine  has  been  found  to  enter  a  cavity  which  the 
point  of  a  quill  or  a  probe  shows  to  lie  rather  at  the  lower  part  ot 
the  crown,  the  disc  is  removed.  If  the  sinuses  are  large,  this  is 
readily  eff  ected,  but  if  they  are  small,  the  disc  must  ^  removed 
piecemeal,  with  a  mallet  and  chisel,  until  the  sinuses  are  laid  bare. 

ThTh"?  whicf  now  meets  the  eye  is  the  livid  mucous  = 
brane  lining  the  sinuses.    On  opening  it,  it  is  found  thickened, 
and  to  contain  mucus  or  muco-pus.    This  being  sponged  awaj 
and  the  orifice  in  the  nose  found*  with  a  probe  or  a  fine 
catheter,  a  drainage-tube,  about  the  size 
be  slid  down  into  the  nose,  and  its  upper  end  left  m  the  sinus, 
skin  being  united  over  it,  to  secure  union  by  first  intention. J 

If  however,  owing  to ^ea^nckemng_o^ 
^r^T^i^^  Ogston  advises  that  it  sWd~b7  enlarged 

w  thrnstine-  down  a  trocar  or  stout  director. 
V  in  one  of  Prof .  Ogston's  cases  a  small  fistula  persisted  for  some  time. 
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brane,  foul  caseous  pus,  &c,  it  is  necessary  to  use  the  sharp  spoon, 
and  to  disinfect  the  recesses  of  the  sinuses  by  syringing  out, 
insufflation  with  aseptic  powder,  or  brushing  over  with  zinc 
chloride  or  silver  nitrate  solutions,  it  will  be  wiser  to  run  the  risk 
of  more  tedious  closure  of  the  opening,  and  to  bring  the  upper  end 
of  the  drainage-tube  out  on  to  the  forehead,  only  partly  closing  the 
wound  around. 

In  1894  I  had  occasion  to  trephine  the  left  frontal  sinus  in  the 
following  case  : 

The  patient,  a  hospital  nurse,  had  persistent  frontal  headache,  with  tenderness, 
after  iniluenza.  The  left  sinus  having  been  exposed  by  the  steps  given  above,  the 
mucous  membrane  was  found  to  be  purplish  in  colour,  much  swollen,  and  bleeding 
freely.  The  communication  between  the  sinuses  and  the  nose,  which  appeared 
to  be  closed,  having  been  opened  up  with  sinus-forceps,  to  diminish  the  risk  of 
scarring,  I  replaced  the  crown  of  bone,  notching  this  for  the  exit  of  a  small  drainage 
tube.  I  had  reason  to  regret  that  I  had  not  drained  through  the  nose,  as  a  sinus 
persisted,  necessitating  removal  of  the  crown  of  bone  which  had  necrosed.  A 
drainage-tube  having  been  brought  out  through  the  wound  and  by  the  nose,  the 
former  rapidly  healed. 

It  is  probable  that  analogous  operations  would  be  found  useful 
in  very  obstinate  cases  of  ozasna,  in  which  there  is  evidence  of  the 
mischief  having  extended  to  the  frontal  sinuses,  and  in  which, 
therefore,  other  treatment,  including  Rouge's  operation  (p.  295), 
will  be  insufficient. 

Every  attention  should  be  paid  to  keeping  the  wound  as  aseptic 
as  possible,  and  to  preventing  erysipelas.  A  dressing  of  iodoform 
gauze  strips  wrung  out  of  carbolic-acid  lotion,  and  over  this  one 
of  boracic-acid  lint,  wrung  out  of  a  saturated  solution  of  boracic 
acid,  iced  if  needful,  frequently  renewed,  or  kept  wetted,  will  be 
found  efficient. 
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TO  OPERATIONS. 

OPERATIONS  ON  THE  BRAIN. 

CEREBRAL  LOCALISATION  IN  REFERENCE  TO 
OPERATIONS  (Figs.  79  to  83). 

Motor  Area.  —  The  motor  area,  or  that  part  of  the  cortex  inn 
which  lesions  cause  paralysis  on  the  opposite  side  of  the  body,  lies-l 
beneath  the  anterior  half  of  the  parietal  bone.    It  may  be  said  to 
be  in  form  a  parallelogram,  about  an  inch  wide,  with  its  centre 
traversed  obliquely  by  the  fissure  of  Rolando. 

Speaking  succinctly,  but  perhaps  with  sufficient  accuracy  fori 
practical  purposes,  the  centre  of  speech  lies  (on  the  left  side)  at 
the  lower  and  anterior  angle,  or  a  little  below  and  in  front  of  the 
area.  Paralysis  or  convulsions  limited  to  one  lower  extremity 
need  the  trephine  at  the  upper  end  of  the  opposite  motor  area, 
paralysis  of  the  arm  at  the  middle  third,  paralysis  of  the  face  atij- 
the  lower  third.  Three  applications  of  a  trephine  with  chipping 
away  of  bone  will  expose  it  for  thorough  examination;  if  the 
paralysis  is  distinct  and  limited,  one  or  two  applications  will 
probably  suffice  to  find  the  lesion.  Where  lesions  are  combined 
(foot-note,  p.  226),  points  intermediate  between  the  respective 
centres  must  be  exposed. 

The  following  aids  in  finding  the  above  most  important  fissure  1 

will  be  found  useful : 

i.  The  upper  end  of  the  fissure  is  found  about  i  inch  behind  a 
point  midway  between  the  root  of  the  nose  and  the  external  occipital 
protuberance  j  the  lower  end  is  about  1  inch  behind  the  bifurcation 
of  the  Sylvian  fissure.  This  bifurcation  corresponds  to  a  point 
2  inches  behind  and  J  inch  above  the  level  of  the  external  angular 
process  of  the  frontal  bone.  .  . 

ii.  Mr.  Godlee,  in  a  most  interesting  case  (p.  228)  of  trephining 
for  cerebral  tumour,  used  the  following  simple  method  of  exposing 
the  fissure  of  Rolando  in  its  middle  third : 

(1)  A  line  was  drawn  between  the  frontal  and  occipital  protu- 
berances. 
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(2)  At  a  right  angle  to  this  a  line  was  drawn  vertically  down- 
wards through  the  front  of  the  external  auditory  meatus. 

(3)  Parallel  to  the  last  a  line  was  drawn  vertically  upwards 
at  the  level  of  the  posterior  border  of  the  mastoid  process,  reaching 
the  longitudinal  line  (1)  about  2  inches  behind  the  second. 


+  Most  prominent  part  of  parietal  eminence.51  /R.,  Fissure  of  Rolando. 
Sy.f,  Sylvian  fissure.  Sy.h.f.,  Horizontal  line  of  Sylvian  fissure.  The  ascending 
limb  would  start  two  inches  behind  and  a  little  above  the  external  angular  process, 
running  straight  up  for  an  inch  between  the  letters  a  and  /at  Sy.a.f.  i  and  2 
/>:/.,  First  and  second  frontal  fissures,  r,  2,  3,  fr.c,  First,  second,  and  third 
frontal  convolutions.  1  and  2  t.s.f.,  First  and  second  temporo-sphenoidal  fissures. 
1,  2,  3,  t.s.c,  First,  second,  and  third  temporo-sphenoidal  convolutions  (After 
Reid.) 


(4)  From  the  junction  of  the  lines  I  and  3,  one  was  drawn 
diagonally  downwards,  reaching  the  second  about  2  inches  above 
the  external  auditory  meatus.    This  was  believed  to  represent  the 
direction  of  the  fissure  of  Eolando. 
The  following  are  M.  Lucas-Championniere's  (La  Trepanation 


I  think  that  this  point  is,  in  Fig.  79,  placed  too  far  back.  Messrs.  Anderson 
and  Makins,  in  a  paper  on  "  Cranio-cerebral  Topography  "  (Journ.  Anat.  and  Phys., 
vol.  xxm.  p.  445)  state  that  the  parietal  eminence  is  usually  placed  about  midway 
in  a  line  corresponding  to  B  n,  Fig.  79.  While  the  parietal  eminence  is  liable  to 
vary,  I  should  have  thought  that  it  was  very  rarely  placed  so  far  forwards  as  the 
above  writers  state.  Prof.  Turner  {loc.  infra  cit.)  considers  that  this  eminence 
corresponds  to  the  supra-marginal  convolution. 


■ 
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(juid&e,  par  les  Localisations  cbreuraks,  Paris,  1878)  directions  for 
finding  the  fissure  of  Rolando.  The  upper  end  is  situated  2-2 
inches  behind  the  bregma  or  junction  of  coronal  and  sagittal 
sutures.  The  position  of  the  lower  end  is  thus  determined.  Prom  1 
the  very  end  of  the  external  orbital  process,  where  this  rises  up  to 
join  the  temporal  crest,  draw  a  horizontal  line  of  2\  inches,  and 
from  the  extreme  end  of  this  draw  a  vertical  line  of  a  little  over  ' 
I  inch.  Between  these  two  points,  passing  rather  obliquely  for- 
wards, lies  this  fissure. 

Fig.  80. 


Diagram  (after  Eberstaller)  of  the  fissures,  convolutions,  and  the  functional  areas 
with  their  extent  on  the  right  hemisphere  of  the  brain.    (Starr. ) 

With  regard  to  the  directions  already  given  and  those  to  follow, 
it  must  be  remembered  that  the  eminences  and  sutures  of  the 
skull,  and  the  relations  of  the  sulci  and  convolutions  beneath  to 
the  cranial  surface,  are  liable  to  variations.*  I  believe  that  the 
points  here  given  will  be  found  easily  defined,  and  occupying 
a  central  position  with  regard  to  the  brain  beneath  and  its  pos- 
sible variations.  The  surgeon  must  be  prepared  to  use  his  trephine 
freely. 

Position  of  the  Chief  Sutures  (Figs.  79  to  83).— After  con- 
sidering that  most  important  part  of  the  brain,  the  motor  area, 
which  lies  under  the  parietal  bone,  it  will  be  well  to  recall  the 
landmarks  of  the  chief  sutures  which  are  met  with  in  that  region. 
The  coronal  suture,  the  anterior  limit  of  the  parietal  bone,  may 
thus  be  traced.    The  point  where  it  leaves  the  sagittal  suture,  the 

*  See  papers  by  Prof.  Turner,  Journ.  of  Anat.  and  Phye.,  vol.  xviii.  ;  Mr.  Haie, 
vol.  viii.  j  and  Messrs.  Anderson  and  Makins,  loc.  supra  tit. 
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bregma,  may  be  found  by  drawing  a  line  from  a  point  just  in 
front  of  the  external  auditory  meatus  straight  upwards  on  to  the 
rrertex-  from  this  point  the  coronal  suture  runs  downwards  and 
forwards,  speaking  roughly,  to  the  middle  of  the  zygomatic  arch, 
or  more  exactly,  to  join  the  temporal  part  of  the  great  wing  of 
the  sphenoid,  which  it  meets  an  inch  and  a  half  above  the  zygoma, 
and  not  quite  an  inch  behind  the  external  angular  process  of  the 
frontal  bone. 

Fig.  81. 


A  diagram,  similar  to  that  shown  in  Fig.  80,  of  the  left  hemisphere  (Starr.) 


Under  this  suture  lie  the  posterior  extremity  of  the  three  frontal 
convolutions  (Fig.  82),  for  the  frontal  lobe  lies  not  only  under 
the  frontal  bone,  but  extends  backwards  under  the  anterior  part  of 
the  parietal,  the  fissure  of  Eolando,  which  forms  the  posterior 
boundary  of  the  frontal  lobe,  lying  from  to  2  inches  behind  the 
coronal  suture. 

The  occipito-parietal  or  lambdoidal  suture,  the  posterior  limit 
of  the  parietal  bone,  will  be  marked  out  by  a  line  which  starts 
from  a  point  2f  inches  above  the  external  occipital  protuber- 
ance, and  runs  forwards  and  downwards  to  its  termination,  which 
will  be  found  on  a  level  with  the  zygoma,  i£  inch  behind  the 
meatus. 

As  the  occipital  lobe  is  not  limited  to  the  upper  portion  of  the 
occipital  bone,  but  extends  forwards  under  cover  of  the  posterior 
part  of  the  parietal,  the  parieto-occipital  fissure  lies  about  f  inch 
in  front  of  the  apex  of  the  lambdoid  suture  (Fig.  82).  But  this 
vanes  a  good  deal  according  to  the  ossification  of  the  squamous 
part  of  the  occipital. 

The  squamous  or  squavioso-parietal  suture  is  not  so  easy  to  mark 
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out,  owing  to  the  irregularity  of  its  curve  and  variations.  Its 
highest  point  is  usually  if  inch  above  the  zygoma  (Fig.  82). 

The  Sylvian  fissure,*  which  separates  the  temporo-sphenoidal 
from  the  parietal  lobe,  passes  from  below  obliquely  upwards  and 
backwards  across  the  line  of  this  suture  near  its  middle  (Fig.  82), 
the  temporo-sphenoidal  lobe  not  only  lying  under  the  squamous 
and  o-reat  wing  of  the  sphenoid,  but  passing  upwards  under  cover 
of  the  lower  part  of  the  parietal.  In  Prof.  Turner's  words,  this 
fissure  commences  immediately  behind  the  posterior  border  of 


KlG.  82. 


The  above  view  of  the  brain  in  situ  shows  the  relations  of  the  surface  convolu- 
tions to  the  regions  of  the  skull.  R,  Fissure  of  Rolando,  separating  the  panetal 
from  the  frontal  lobe.  PO,  Parieto-occipital  fissure  between  the  panetal  and 
occipital  lobes.  S,  S,  Fissure  of  Sylvius,  separating  the  temporo-sphenoidal  from 
the  frontal  and  parietal  lobes.  SF,  MF,  IF,  The  superior,  middle,  andmfaor 
frontal  convolutions.  Asc.F.,  Ascending  frontal  convolution.  Asc. P.,  Ascend- 
ing parietal  convolution.  The  outlines  of  the  coronal,  squamoso-parietal,  and 
lambdoidal  sutures  are  also  shown.    (After  Turner. ) 

the  lesser  wing,  and  in  its  course  backwards  and  upwards  is 
^eredSby^heggreat,  wing  of  ^^^.^^^^ 
with  the  anterior  inferior  angle  of  the  parietal.  It  then  pas. 
obliquely  under  cover  of  the  anterior  superior  part  of  the 
squamous  bone,  and  appears  in  the  lower  part  of  the  antero- 
parietal  region.  .   — 

*  ThP  fissure  of  Sylvius  (Figs.  79-  82)  is  found  by  drawing  a  line  from  a 
.oint  il  incrbehind  the  externfl  angular  process  of  the  frontal  bone  to  a  point 
finch  be  oJ the most  prominent  part  of  the  parietal  eminence.  Measunng  from 
^L^ards,  rtje  ■«  !S«5JS3-  ~  S3  ana 
SES  ^Z^^>^  runs  vertical  upwards  for  about 
an  inch. 
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The  following  practical  points  are  given  by  Prof.  Nancrede  : 
(1)  Monoplegia  or  spasms  limited  to  one  member,  or  a  portion 
of  one  member,  indicate  limited  lesions.  If  the  lower  limb  be 
affected,  the  upper  portion  of  the  ascending  parietal  (Tigs.  79  to  83), 
with  perhaps  also  the  corresponding  part  of  the  ascending  t  rout  a], 
is  involved.  A  trephine-crown  must  then  be  applied  about  the 
upper  part  of  the  Rolandic  line. 


Fig.  83. 


The  chief  convolutions  and  fissures  on  the  outer  surface  of  the  brain,  together 
with  the  outlines  of  the  sutures  and  bones  beneath  which  they  lie.  Diagrammatic. 
(After  Roberts,  of  Philadelphia.) 


_  (2)  With  paralysis  of  the  arm  and  leg,  the  lesion  probably 
involves  the  upper  two  thirds  of  the  ascending  convolutions,  with 
the  paracentral  lobule.  The  trephine  should  then  be  placed  at 
the  upper  part  of  the  line,  a  little  lower  than  in  the  former  case. 
It  may  perhaps  be  necessary  to  enlarge  the  opening  by  cuttino- 
out  a  circle  lower  down. 

_  (3)  Paralysis  of  the  upper  extremity  alone  probably  indicates 
injury  to  the  middle  third  of  the  ascending  frontal  convolution 
ami  the  trephine  should  be  applied  a  little  in  front  of  the  middle 
third  of  the  fissure  of  Rolando. 

(4)  Paralysis  of  the  lower  part  of  the  face  points  to  a  lesion  of 
cne  interior  third  of  the  ascending  convolutions,  or  of  the  foot  of 
tlie  second  frontal. 

(5)  In  simple  aphasia  the  trephine-crown  should  be  placed 
ower  down  still  in  front  of  and  below  the  lower  extremity  of  the 
J«t  nssure  of  Rolando. 
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(6)  In  most  cases  many  centres  are  affected,*  and  consequently 
the  surface  to  be  exposed  is  much  larger.    Thus  :  > 

With  paralysis  of  both  lower  extremities,  the  summit  of  the 
line  and  the  contiguous  superior  portion  of  the  cranium  must  be 
removed.  With  paralysis  of  one  upper  and  one  lower  extremity 
(hemiplegia),  the  operation  must  be  performed  at  the  middle  and 
upper  portion  of  the  line  ;  in  paralysis  of  the  arm  with  facial 
palsy  at  the  inferior  third  of  the  line,  and  a  little  m  front ;  m 
mlsv'of  the  upper  extremity  with  aphasia,  the  opening  should  be 
made  below  and  in  front  of  the  line  ;  with  facial  paralysis  and 
aphasia,  the  bone  should  be  removed  well  in  front  of  the  left  hue, 
and  below  its  inferior  extremities  {Intern.  Encycl.  burg.,  vol.  v. 

P'  The  above  statements  from  Prof.  Nancrede,  following  M  Lucas- 
Championniere,  are  liable  to  revision  with  advancing  knowledge. 

Contraindications  to  Trephining  in  Lesions  of  the  above  Cerebral 
Centre  —Any  evidence  of  lesions  of  the  base,  e.g.,  paralysis  ot  one 
or  more  cranial  nerves,  or  Cheyne-Stokes'  respiration.  Also 
hemiplegia,  accompanied  by  marked  anaesthesia,  contra-indicates 
operation,  as  the  latter  symptom  points  to  lesions  which  impli- 
cate other  portions  of  the  encephalon  than  the  motor  area,  and 
which  are  too  deeply  seated  to  be  accessible  to  operative  inter- 
ference. 

PRACTICAL  VALUE  OF  CEREBRAL  LOCALISATION. 

I  propose  to  give  instances  of  this  under  the  following  head- 
ings —  (A)  In  head  injuries  ;  (B)  In  bram  growths 

(A)  Cerebral  Localisation  in  the  Diagnosis  and  Treatment 
of  IniiSJes  to  the  Head.-A  typical  case,  m  which  localisation 
mafS  tie  surgeon  in  trephining,  would  be  one  m  which  the 
mkW  il  limited  to  the  cranium,  and  is  followed  immediately  by 
pXlysS-    Secondary  or  tardy  paralysis  may  be  the  result  of 

*5  {^^~(Za  sanation  guidte  ,ar  les  Imi- 
tations cMralcs,  p.  107)  gives  this  interesting  case: 

A  man  was  found  in  the  street  with  ^^\°\^         Zer    ie  St 

W f  Perfect.  ^^rlXs^^^^^  «*  T 
parietal  eminence.    Five  or  six  days  1a  *  involving  all  the  body, 

to  swallow,  and  convulsions^  increas  ng  on  *  olen  e  and  in         g  ^ 
save  the  right  forearm  and  hand,  ^  ^    ^peotonga  tx  ^  &  ^ 

M.  Lucas-Championniere '  of  the  fragments  which 

*  paralvsis  of  face  and  aphasia;  aphasia  and  paralyse  of  the  arm  . 

cit. ,  p.  89) :  Paralysis  ot  1  £  and  lower  extremities, 

paralysis  o  arm  an  L  f ^J^™*  an  Jetton  for  interference  when  they 

'  J12£&££%      if  they  alternate  with  paralysis 


same  muscles. 
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a  good  recovery  took  place,  with  use  of  the  right  arm.  The  fracture  was  proved 
by  measurements  to  be  over  the  middle  and  lower  part  of  the  fissure  of  Rolando, 
considerably  in  front  of  the  scalp  wound. 

The  following  case  of  cerebral  lesion  (Intra-cranial  Sub-dural 
Effusion  of  blood)  diagnosed  from  motor  symptoms  alone  was  given 
by  Prof.  Mace  wen  in  his  most  striking  address  at  the  Glasgow 
meeting  of  the  British  Medical  Association  (Brit.  Med.  Journ., 
Aug.  II,  1888): 

A  boy  had,  consecutive  to  a  fall  six  days  before,  convulsions  beginning  in  the 
left  side  of  the  face,  gradually  involving  the  left  arm  and  subsequently  the  left 
leg,  consciousness  being  preserved.  Paresis  of  these  parts  remained,  though 
sensation  was  unimpaired.  The  parts  were  always  affected  in  the  same  general 
order,  and  the  convulsions,  persisting,  finally  became  general,  with  loss  of  con- 
sciousness. These  motor  phenomena  indicated  a  lesion  on  the  right  side  of  the 
brain,  pronounced  at  the  middle  and  lower  part  of  the  ascending  convolutions,  as 
the  face  and  arm  centres  were  the  first  to  show  evidence  of  stimulation.  The 
lesion  was  evidently  of  an  irritative  kind,  such  as  might  be  caused  by  a  bone- 
spiculum  driven  into  the  brain,  or  by  pressure  on  its  surface.  It  was  clearly  not 
destructive,  e.g.,  a  severe  cerebral  contusion.  It  was  resolved  to  expose  the  lower 
part  of  the  fissure  of  Rolando.  The  head  being  shaved,  a  scarcely  perceptible 
irregularity  was  detected  near  the  coronal  suture.  Trephining  was  performed  at 
a  point  slightly  behind  the  auriculo-bregmatic  line,  and  midway  between  the 
auditory  meatus  and  the  vertex.  This  happened  to  correspond  to  the  posterior 
extremity  of  a  fissure  which  ran  across  the  coronal  suture.  There  was  no  extra- 
meningeal  haemorrhage,  but  the  dura  was  very  dark.  On  opening  this,  2  ounces 
of  clotted  blood  escaped  from  the  sub-dural  cavity.  There  was  no  recurrence  of 
the  fits,  and  the  patient  survives  in  perfect  health. 

Case*  of  Traumatic  Aphasia  successfully  treated  by  removing 
Blood-clot  from  the  interior  of  the  Cerebrum — 

The  patient  had  been  struck  on  his  head  with  a  penknife  six  days  before  ad- 
mission. At  that  time  he  had  difficulty  in  speaking  correctly,  which  had  increased 
somewhat,  and  pain  in  the  left  side  of  the  head,  but  no  paralysis  or  loss  of  sensa- 
tion. A  small  scar  was  found  over  the  left  squamous  bone,  2  inches  from  the 
external  angle  of  the  orbit,  and  J  inch  above  the  zygoma.  Both  forms  of  aphasia 
(motor,  speaking  ;  and  sensory,  word-blindness)  were  to  a  certain  extent  present. 
Five  days  later  the  scar  was  explored,  and  a  wound  of  the  squamous  bone,  in 
size  and  shape  likely  to  have  been  produced  by  a  small  penknife,  found,  and  cut 
out  in  a  trephine-circle.  The  knife  had  penetrated  the  dura  and  brain,  the  large 
posterior  branch  of  the  middle  meningeal  just  escaping.  The  dura  being  opened, 
a  sinus-forceps  was  gently  passed  along  the  brain  wound,  and,  on  separating  the 
blades,  a  blood-clot  presented,  and  was  gradually  extruded  by  brain-pressure. 
Some  more  was  removed  by  the  forceps  and  by  a  stream  of  weak  mercury- 
perchloride  solution.  A  drainage-tube  was  inserted.  On  the  evening  of  the 
same  day  the  aphasia  was  much  improved.  Next  morning  the  patient  was  again 
more  aphasic,  and  it  was  found  that  the  tube  had  become  blocked.  On  freeing 
it,  much  fluid  with  broken-down  clot  escaped,  and  the  power  of  speech  improved. 
The  patient  recovered  uninterruptedly,  regaining  completely  his  power  of  writing, 
reading,  and  speaking.  Dr.  Ball  believed  that  the  knife  had  penetrated  the 
superior  temporo-sphenoidal  gyrus,  traversed  the  Sylvian  fissure,  and  probably 
injured  Broca's  convolution. 

(B)  Cerebral  Localisation  in  the  Diagnosis  and  Removal  of 

*  Dr.  0.  B.  Ball,  Trans.  Roy.  Acad,  of  Med.  Ireland,  vol.  vi.  p.  155. 
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Cerebral  Tumours.— Amongst  the  cases  which  have  been  pub- 
lished there  have  been  none  to  surpass  in  helpfulness,  from  the 
completeness  of  the  details  and  the  accuracy  of  its  reasoning,  one 
of  the  earliest  of  the  cases  submitted  to  modern  surgery— viz., 
that  trephined  by  Mr.  Godlee  for  Dr.  Hughes  Bennett,  in  1884, 
(Mcd.-Ghir.  Trans.,  vol.  lxviii.  p.  244).  an  abstract  of  which  is  i| 
given  below  : 

A  man,  aged  twenty-five,  had,  four  years  before,  suffered  from  slight  con- 
cussion from  a  blow  on  the  left  side  of  the  head.  A  year  later  first  set  in  twitch- 
ings  in  the  left  side  of  the  mouth  and  tongue,  paroxysmal  and  irregular  in  occur- 
rence  Rome  months  later  fits  began,  with  loss  of  consciousness  and  general 
convulsions.  This  condition  lasted  two  and  a  half  years  ;  and  six  months  before  ] 
admission,  twitchings  of  the  left  hand,  followed  shortly  by  weakness  of  the  left 
fingers,  hand,  and  forearm,  were  noticed.  For  three  months  these  had  prevented 
his  using  his  tools.  During  this  last  period  there  had  been  twitchings  of  the  left 
leg  which  had  also  been  getting  weak.  There  was  nothing  abnormal  in  the  skull 
or°scalp  Vision  was  normal,  but  optic  neuritis  was  present  on  both  sides,  most 
marked  on  the  right.  Hearing  was  less  acute  in  the  right.  There  was  now  com- 
pie  e  paralysis  of  the  left  finger's,  thumb,  and  hand,  the  elbow  movements  were 
very  limited,  those  of  the  shoulder  impaired.  There  was  no  rigidity  or  wasting 
of  muscles.  The  toes  of  the  left  leg  did  not  clear  the  ground  in  walking.  here 
warPersistent  vomiting  and  retching,  with  attacks  of  lancinating  headache, 
rendering  life  intolerable.    Large  doses  of  the  iodides  were  fruitless 

relation  being  decided  on,  the  motor  area  and  the  diagonal  line  represent 
ing  ^he  fissure  of  Rolando  was  mapped  out  by  the  proceedings  already  given  a 
v  220    Theoretically,  in  order  to  hit  the  middle  of  the  fissure  of  Rolando,  th 
centre  of  the  trephin  should  have  been  placed  about  \  inch  behind  the  diagonal 

v,0ai+w     A  second  crown  was  cut  away,  overlapping  me  mo 

healthy.    A  secona  cro  rounded  off  with  a  chisel  and 

aad  a  surface  o  obliqoely  from  abo.e  aad  behi.d, 

Occupying  most  of  this  space,  ana  wu  s  convolution 
downwards  and  forwards,  was  a  convolution   Into  the  centre  01 

•    •  •      „v,v,+  a  in  oh  in  lenetn  was  made  witn  a  scaipei.    num  s  + 
an  incision  about  ,  inch  n  ^       lobulated,  solid  tumour,  thinly  encapsuled, 
below  the  surface  lay  a  tran    ^nt  ,  The  int0  the 

but  quite  eclated  f rom  the  su ^  easily  separated  by  a  spatula 
cortex  being  prolo nge ,d  th ^e  sides  ot  th  g  e  Qf  the        th  being 

°t  ^^X^Z^S  with'the  finger  ;  as  part  now  broke  away, 
thus  isolated,  this  poition  scraping  being  con. 

the  deeper  parts  were  remained.    This  caused  rapid 

tinned  fflT  apparently  only ^^^TvoSlhM  held  a  pigeon's  egg. 
welling  up  of  «^JXI3£^  SSl  arrested  with  the  elec^ 

sre^u" 

,„=  ,i  inrh  from  the  middle  line  and  h  incb 
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inserted  beneath  it.  Elsewhere  the  skin  was  brought  accurately  together. 
Antiseptic  precautions,  including  the  spray,  were  used  throughout.  The  anaes- 
thetic, chloroform,  was  taken  well. 

The  wound  was  not  dressed  till  the  third  day,  when  the  discharge  had  a  dis- 
tinctly putrefactive  smell :  the  scalp  near  the  wound  was  somewhat  oedematous. 
1  The  next  day  wet  boracic  acid  dressings  were  applied,  there  was  hardly  any  trace 
1  of  smell,  but  a  hernia  cerebri  as  large  as  half  an  orange  was  protruding  through 
the  lips  of  the  wound.  There  were  no  twitchings  of  limbs  or  face,  no  headache. 
The  patient  was  bright  and  cheerful,  with  good  appetite.  The  hernia  cerebri, 
however,  increased,  and  on  the  eighth  day,  having  reached  the  size  of  half  a 
cricket-ball,  was  snipped  away  with  scissors,  the  parts  removed  consisting 
chiefly  of  granular  matter  and  clot,  with,  apparently,  little  true  cerebral  stricture. 
The  cut  surface  was  treated  with  a  strong  solution  of  zinc  chloride  and  iodoform, 
and  a  cap  of  block-tin  applied.  The  hernia  cerebri  again  increased  somewhat, 
but  all  seemed  to  be  doing  well,  when,  on  the  twenty-first  day,  a  rigor  appeared, 
headache  followed  and  vomiting,  then  restlessness,  sleeplessness,  and  gradual 
sinking  about  four  weeks  after  the  operation. 

At  the  autopsy  extensive  arachnitis  was  found.  The  parietal  area  appeared  to 
have  fallen  in  ;  in  its  centre,  and  occupying  the  position  of  the  fissure  of  Rolando, 
was  the  wound  in  the  brain.  The  destruction  of  the  cerebral  cortex  involved 
nearlyallthe  ascending-parietal  convolution,  the  upper  part  of  the  ascending  frontal, 
;  and  the  anterior  third  of  the  supra-marginal  gyrus.  The  extent  of  softening  was 
not  great,  but  it  was  difficult  to  tell  this  accurately,  as  the  brain  had  undergone 
the  process  of  hardening.    The  growth  was  a  glioma,  of  the  size  of  a  walnut. 

In  commenting  011  the  case,  most  interesting  remarks  are 
grouped  under  the  following  heads  :  (1)  Diagnosis.  (2)  Surgical 
treatment.  (3)  Clinical  phenomena  after  the  operation.  (4)  Reve- 
lation of  the  autopsy  physiologically  and  pathologically  considered. 

These  will  well  repay  most  careful  perusal;  only  the  chief 
points  can  be  given  here. 

(1)  Diagnosis.— A  brain  growth  on  the  right  side  was 
diagnosed  in  this  case  on  the  following  grounds  :— Slow  progress, 
uncontrollable  vomiting.  Violent  pains.  Double  optic  neuritis.' 
It  was  thought  to  occupy  the  cortex  because  certain  motor  tracts 
were  implicated  in  definite  order,  because  paralysis  was  present 
without  loss  of  sensibility,  and  above  all  because  of  certain 
paroxysmal  seizures  of  local  convulsions  occurring  without  loss  of 
consciousness,  eminently  suggestive  of  irritation  of  the  grev 
matter.  0  J 

In  this  case  there  was  complete  paralysis  of  the  fingers  and 
hand,  with  inability  to  pronate  and  supinate  the  forearm,  there 
was  partial  paresis  of  the  movements  of  the  elbow,  and  weakness 
ot  those  of  the  shoulder-joint.  There  was  also  slight  paresis  of 
the  leg  and  one  side  of  the  face.  Accompanying  all  these  there 
were  paroxysmal  convulsions  in  all  these  regions,  occurring  either 
angly or  in  definite  order  one  after  the  other.  These  phenomena 
were  to  be  accounted  for  by  an  extensive  but  not  absolutely 
omplete  destruction  of  the  motor  centres  of  the  fingers,  hand, 
na  torearm,  with  slight  encroachment  on  and  irritation  of  those 
the  lace  upper  arm,  and  leg.  A  very  definite  localisation  was 
permitted,  and  the  tumour  was  pronounced  to  have  occupied 
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the  whole  thickness  of  the  middle  two-fourths  of  the  ascending 
parietal  convolution,  and  a  portion  of  the  adjoining  upper  half  of 
the  ascending  frontal  convolution. 

The  growth  was  proved  to  be  limited  by  the  fact  that  the 
centres  of  the  leg  above,  of  the  face  and  tongue  below,  of  sight 
behind,  and  of  the  movement  of  the  eyeballs  in  front,  were  not 
seriously  involved.  It  could  not  have  exceeded  2  inches  in 
diameter,  and  proved  to  be  a  glioma,  of  about  the  size  of  a  walnut, 
lying  obliquely  in  the  fissure  of  Rolando.  As  to  the  probable 
nature  of  the  tumour,  the  age  of  the  patient,  the  absence  of 
syphilis,  and  the  slow  progress,  suggested  glioma. 

(2)  The  Operation. — In  this  the  advantages  of  the  chisel  and 
hammer  over  Hey's  saw  were  exemplified.    Mr.  Godlee  considers 
that  the  use  of  a  larger  trephine  might  be  advisable  in  similar 
cases.    One  convolution  only  being  exposed  during  the  operation, 
there  was  at  the  time  some  question  as  to  whether  it  was  the 
ascending  frontal  or  parietal.    This  doubt  arose  from  the  circum- 
stance that  in  the  attempt  to  approach  the  tender  spot  the 
theoretical   position  had  been  slightly  departed   from.  After 
death,  however,  it  was  apparent  that  the  convolution  which  had 
been  incised  was  that  in  which  from  the  first  the  disease  had  been 
diagnosed  to  exist — viz.,  the  ascending  parietal.    There  was  no 
external  appearance  of  disease  about  this  part  except  that  it  seemed 
swollen,  less  glossy,  and  less  vascular  than  natural.    An  incision 
into  this  showed  the  morbid  growth  to  be  immediately  under  the 
surface,  and  almost  completely  involving  the  entire  thickness  of 
the  cortex.    In  clearing  away  the  superficial  parts  of  the  growth 
a  small  spatula,  neither  sharp  nor  blunt,  and  so  tempered  that  it 
would  keep  any  shape  given  to  it  was  found  most  serviceable. 
It  may  be  questioned  whether  it  was  advisable  to  arrest  the 
haemorrhage  from  the  interior  of  the  wound  by  means  of  the 
galvano-cautery,  as  the  bleeding  was  not  severe  and  would  no 
doubt  have  become  arrested  by  natural  means.    The  use  of  this 
instrument  appears  to  have  brought  about  the  putrefaction  which 
was  the  cause  of  the  inflammation  and  consequent  hernia  cerebri. 
It  may  be  doubted  if  the  putrefaction  was  ever  completely  subdued  : 
the  fact  of  the  meningitis  occuring  at  last,  and  that  of  smell 
having  again  become  apparent  after  the  attempt  at  removal  of 
the  second  protrusion,  point   probably  to   a   continued  septic 
infection.     As  to  the  hernia  cerebri,  it  was  remarkable  in  the 
first  place  that  the  discharge  continued  for  so  long  to  be  so 
copious  and  so  watery  as  to  suggest  the  idea  of  its  being  cerebro- 
spinal fluid.*    Secondly,  there  was  a  difficulty  m  shaving  it  on 
owing  to  the  enormous  size  of  its  base  and  the  danger  of  senou. 
haamorrhage.    •  

*  Whether  the  lateral  ventricle  had  been  opened  into,  the  post-mortem  exainv- 
nation  did  not  prove  conclusively.    There  was  no  collection  of  foreign  matte, 
its  interior  ;  at  the  same  time  the  softening  had  extended  close  to  it. 
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(3)  Clinical  Phenomena  followimj  the  Operation— The  patient 
lost  his  headache,  vomitings,  and  violent  twitch ings  in  the  limbs  ; 
even  the  double  optic  neuritis  markedly  diminished.  The  only 
itange  which  followed  the  operation  was  completion  of  the 
Din.  sis  of  the  upper  extremity,  evidently  due  to  the  unavoidable 
|esi  ruction  of  the  remaining  arm-centres  in  the  removal  of  the 
tumour.  Coincident  also  with  the  formation  of  the  hernia  cerebri 
came  fresh  symptoms,  in  the  shape  of  paresis  of  the  left  leg  and 
partial  anaesthesia  of  one-half  of  the  body.  These  were  probably 
due  to  the  effects  of  simple  pressure,  and  possibly  to  the  subsequent 
secondary  softening  of  the  conducting  fibres  caused  by  it. 

(4)  Revelations  of  the  Autopsy. — The  brain  was  practically 
everywhere  healthy  except  over  the  area  injured  by  the  operation 
and  in  the  membranes  in  the  immediate  neighbourhood.  The 
meningitis  was  due  to  irritating  matter  from  the  interior  of  the 
wound  flowing  downwards  between  the  layers  of  the  arachnoid, 
and  accumulating  at  the  base  of  the  brain.  The  local  inflammation 
of  the  wound  had  opened  out  the  parts,  and  separated  the  adhesions 
so  a?  to  allow  the  discharge  to  percolate  into  the  cranial  cavity, 
but  not  till  three  weeks  after  the  operation. 

The  following  case,  though  not  in  the  motor  area,*  is  of  great 
interest  from  the  size  of  the  growth,  its  less  usual  site,  and  the 
complication  of  haemorrhage,  eventually  fatal : 

The  patient  was  affected  with  cerebral  symptoms  extending  over  eighteen 
months,  consisting  of  left  hemianopsia,  which  could  only  be  accounted  for  by  a 
destructive  lesion  in  the  neighbourhood  of  the  gyrus  cuneatus  of  the  right 
occipital  lobe,  and  locomotor  disturbances,  which  appeared  to  be  due  to  the 
pressure  effects  of  a  tumour  on  structures  below  the  tentorium,  and  implied  a 
growth  of  considerable  size.  Operation  having  been  decided  upon,  a  U-shaped 
flap  was  raised,  and  a  i-inch  trephine  applied  at  1  inch  above  the  occipital  pro- 
tuberance, and  the  same  distance  from  the  middle  line,  beyond  the  limits  of  both 
the  longitudinal  and  lateral  sinuses,  and  the  bone  removed  until  an  oval  opening 
2%  by  2h  inches  was  made,  exposing  a  dura  mater  of  a  deeper  hue  than  normal ; 
section  of  this  exposed  the  tumour,  the  outlying  edges  and  base  of  which  could 
not  be  reached  in  spite  of  further  removal  of  the  cranium,  it  was  therefore  incised 
and  some  of  its  softened,  granular  and  fatty-looking  contents  forced  out.  Its  size 
was  now  somewhat  diminished,  and  the  forefinger  could  be  passed  between  the 
cranium  and  tumour,  and  by  its  aid  the  delicate  cellular  attachments  that  held 
the  mass  in  place  were  felt  to  yield  easily,  enucleation  now  became  possible,  and 
the  base  was  finally  reached.  By  next  drawing  the  finger  gently  but  firmly 
towards  the  cranial  opening,  the  tumour  was  torn  nearly  completely  in  two,  and 
its  outer  half  lifted  out ;  then  the  inner  part  was  separated  from  the  falx  with 
the  help  of  the  finger-nail  and  withdrawn.  Inspection  of  the  mass  showed  that 
the  inmour  had  been  entirely  removed,  and  that  its  probable  attachment  had 
been  towards  the  posterior  border  of  the  falx ;  the  tumour  was  a  spindle-celled 
sarcoma,  weighing  5^  ounces,  measuring  3J  inches  long  by  i\  inches  wide,  and 
being  SA  inches  at  its  greater  circumference.  The  falx  was  crowded  over 
towards  the  left,  and  the  tentorium  depressed ;   two  bleeding  points  were 

Removal  of  a  Large  Sarcoma,  causing  Hemianopsia,  from  the  Occipital  Lobe 
ot  the  Brain,"  by  Dr.  Birdsall  and  Dr.  Weir :  New  York  Med.  News,  April  16, 
ia»7  ;  Annals  of  Surgery,  vol.  vi.  No.  2,  p.  149. 


232         OPERATIONS  ON  THE  HEAD  AND  NECK. 

observed,  one  being  in  the  region  of  the  straight  sinus,  although  not  free  enough 
for  that  vein,  and  probably  belonging  to  the  pedicle  of  the  growth,  while  the 
other  was  apparently  arterial.    It  being  found  that  the  hemorrhage  could  be 
checked  by  direct  pressure,  the  cavity  was  packed  with  5  per  cent,  iodoform 
gauze,  not  too  tightly,  as  it  was  assumed  that  the  released  brain  would  contribute 
additional  pressure,  and  the  ends  of  the  strips  were  allowed,  for  easy  extraction, 
to  protrude  from  the  lower  angle  of  the  scalp  wound  ;  the  dura  was  partly  nnited  , 
over  the  gauze  by  several  loose  sutures  instead  of  being  brought  closely  together, 
and  the  scalp  wound  closed  with  catgut  sutures,  a  rubber  drainage-tube  being 
introduced  under  the  skin  up  to  the  skull  opening,  and  over  these  sublimated  and 
iodoform  peat  bags  were  secured  with  gauze  bandages.    The  patient  soon  showed 
symptoms  of  hemorrhage  which  could  not  be  controlled  by  further  packing,  and 
death  ensued  thirteen  hours  later.    Dr.  Weir,  in  another  case,  would  favour  the 
application  of  hasmostatic  forceps  to  the  bleeding  points,  retaining  them  in  place 
for  twenty-four  or  forty-eight  hours. 

Growths  from  the  Dura  Mater. 

The  above  are  cases  of  growths  from  the  brain  itself. 
Dr.  Keen  (Am.  Journ.  Med.  Sci.,  1888)  has  published  a  most  interesting  case  of 
fibroma,  weighing  over  three  ounces,  attached  to  the  dura  mater,  which  he 
removed  successfully  in  a  patient  aged  twenty-seven.  The  growth  probably 
dated  to  an  injury  in  childhood.  It  caused  epilepsy,  aphasia,  complete  hemi- 
plegia, intense  neuralgia,  deafness,  and  great  impairment  of  vision.  Save  for  the 
eye  and  ear  symptoms,  all  the  other  had  passed  away  except  slowness  of  speeclj 
and  the  epilepsy,  and  the  last  was  much  improved* 

Tubercular  Growths.— As  a  rule  these  should  only  be  attacked 
when  there  is  good  reason  to  believe  that  the  growths  are  primary 
and  single.  The  frequency  with  which  they  are  multiple  is  treated 
of  below  (p.  236).  But  where  a  tubercular  growth  is  threatening  to 
cause  blindness,  severe  headache,  constant  vomiting,  &c  ,  it  should 
be  explored  and  removed  if  possible.  Prof.  Horsley  (Brit.  Med. 
Journ.,  volii.  1893,  P-  1365),  is  strongly  in  favour  of  operation 
Where  a  trial  of  medical  treatment  for  four  months  tails,  such 
tubercular  nodules  are  probably  densely  fibrous  with  caseated 
centres.  Age,  no  doubt,  has  an  important  effect  here.  11ms,  in  a 
child,  owing  to  the  yielding  skull,  the  presence  of  a  tuberculous 
mass  may  be  long  unsuspected  or  ill-marked.  The  following  is  one 
of  the  most  interesting  of  Prof.  Horsley's  successful  cases  (Ibid., 

Oct.  9,  1886)  :  imh 
A  man,  aged  twenty,  began,  in  January  1884,  to  have  cramps  m  the  left  thumb 
and  forefinger,  these  consisting  of  clonic  opposition  of  the  above-named  dig* 
and  occurring  about  twice  a  day  for  three  months.  _ 

The  first  severe  fit  occurred  March  1884  ;  the  second  m  January 
i88q  Then  followed  a  series  of  remissions  of  the  twitching* 
until  in  August  1885  commenced  a  series  of  fits  occurring  once  or 
twice  a  week  until  admission  in  December  1885. 

The  character  of  the  fits  was  nearly  always  ^^.J^S't  2dS 
spasmodic  oppositior^the  left  thumb  and  forefinger,  the  wn.tnext^ 

*  Prof.  Macewen  (Lancet,  August  II,  1888,  5.304) ^^^WJ 
a  tumour  of  the  dura  mater  caused  irritative  lesions  of  the  le  t  femferi obe 
patient  was  restored  to  perfect  health,  and  died  eight  year,  latei  of  Bng 
disease. 
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the  elbow  and  shoulder  were  flexed  clonically,  then  the  face  twitched  and  the 
(patient  lost  consciousness.  The  hand  and  eyes  then  turned  to  the  left,  and  the 
left  lower  limb  was  drawn  up.  The  right  lower  limb  was  next  attacked,  and 
finally  the  right  upper  limb.  At  frequent  intervals  every  day  the  patient's  thumb 
would  commence  twitching,  but  the  progress  of  the  convulsion  could  often  be 
arrested  by  stretching  the  thumb  or  applying  a  ligature.  Sensation  was  not 
.affected.  There  was  frequently  severe  headache,  beginning  at  the  occiput  and 
shooting  forward,  especially  to  the  right  parietal  region.  The  optic  discs  were 
normal.  It  was  decided  to  explore  the  junction  of  the  middle  and  lower  thirds 
of  the  ascending  frontal  and  parietal  convolutions,  a  spot  at  which  Prof.  Horsley 
and  Dr.  Beevor  had  shown  that  the  movement  of  opposition  of  the  thumb  and 
finger  could  be  elicited. 

On  June  22,  1SS6,  the  seat  of  the  lesion  being  determined  by  measurement,  the 
2-inch  trephine  was  applied,  and  on  removing  the  dura  rnater  a  tumour  came  into 
view.  By  further  removal  of  bone  the  mass  to  which  the  dura  mater  was 
adherent  was  completely  exposed.  It  stood  out  about  a  inch  from  the  surface  of 
the  brain,  and  was  much  denser  than  the  brain  substance.  It  appeared  to  be 
only  h  inch  broad,  but  as  the  brain  substance  all  around  it  for  more  than  i  inch 
appeared  'dusky  and  livid,  the  part  apparently  diseased  was  all  freely  removed. 
This  was  fully  justified,  since  the  growth  spread  widely  under  the  cortex.  Before 
closing  the  wound  the  centre  of  the  thumb-area  was  removed  by  a  free  incision.* 
Numerous  vessels  were  ligatured.  The  wound  healed,  and  within  two  months 
the  patient  had  regained  everything,  except  that  the  grasp  of  the  left  hand  was 
not  quite  so  good  as  before.t  There  had  been  no  fits  since  the  operation.  The 
tumour  was  composed  of  dense  fibrous  tissue,  with  two  caseated  foci,  micro- 
scopical examination  proving  it  to  be  tubercular. 

Prof.  Horsley  (Brit.  Med.  Journ.,  April  1887)  has  also  removed 
a  tubercular  tumour  from  the  right  lobe  of  the  cerebellum. 

Death  took  place  nineteen  hours  later,  the  patient  having  only  partially 
recovered  consciousness.  Generalised  chronic  tubercle  was  found  in  the  viscera. 
The  operation  was  here  performed  as  a  dernier  ressort. 

Mr.  Bennett  May  (Lancet,  April  16,  1867)  removed  a  similar 
growth  from  the  right  lobe  of  the  cerebellum  of  a  child. 

The  extreme  bulging  of  the  dura  mater  gave  evidence  of  great  intra-cranial 
pressure.  The  cortex  appeared  quite  healthy,  but  at  one  spot  palpation  gave  an 
■ill-defined  feeling  of  hardness.  This  spot  being  incised,  the  finger  detected  a 
hard  mass  nearly  an  inch  below  the  surface.  This  was  dug  out  with  the  handle 
of  a  small  teaspoon.  It  was  larger  than  a  pigeon's  egg,  hard  and  horny  outside 
and  caseating  in  the  centre.  The  hemorrhage  was  trifling,  but  the  patient  sank 
from  shock  a  few  hours  later.    No  autopsy  was  permitted. 


The  above  cases  are  especially  interesting  from  v.  B 


ergmann  s 


Phis  detail  Dr.  Hughlings  Jackson  and  Prof.  Horsley  had  resolved  to  carry 
out  m  the  possible  event  of  there  being  no  obvious,  gross  organic  disease,  in  order 
to  prevent,  as  far  as  possible,  recurrence  of  the  epilepsy. 

*  Dr.  Hughlings  Jackson,  in  the  discussion  on  Prof.  Horsley's  paper,  said  that 
it  was  proved  that  the  « thumb  centre  "-i.e.,  that  part  of  the  cortex  in  which  the 
most  special  movements  of  the  thumb  are  represented-had  been  cut  out,  by  the 
tact  that  while  the  patient  could  move  his  thumb  he  had  lost  the  most  delicate 
movements  of  it.  Even  if  the  fits  recurred,  the  patient  was  well  rid  of  his 
umour  ;  ,f  they  did  recur,  Dr.  Hughlings  Jackson  would  advise  removal  of  more 
e  cortex  believiDS  it  better  to  have  some  permanent  paralysis  than  to  be 
-"oject  to  fits  becoming  universal. 
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statement  ("  Die  Chir.  Behandlung  Hirnkrankkeiten  "  :  Arch.  f. 
Klin.  Chir.,  Ed.  xxxvi.  1888,  Hft.  4),  that  it  is  not  possible  to 
enucleate  tubercular  matter  in  tbe  brain  with  a  sharp  spoon  as  in 
the  skin  or  bones.  Time  alone  will  show  whether  the  belief  of 
this  surgeon  is  correct,  that  operation  in  these  cases  may  favour 
the  dissemination  of   the   tubercle,  giving  rise  to  tubercular 


meningitis 


Gummata. — Some  have  expressed  the  opinion  that  here  surgical 
interference  is  uncalled  for.  Thus,  v.  Bergmann  (loc.  supra  cit.} 
has  criticised  Prof.  Horsley  for  haviug  operated  on  such  a  case. 
While  no  one  will  operate  on  a  gumma  of  the  brain  till  a  sufficient 
trial  has  been  given  to  mercury  and  potassium  iodide*  there  is  no 
doubt  whatever  that  a  syphilitic  lesion  may  reach  a  stage  here  as 
elsewhere,  in  which  it  has  quite  got  beyond  the  reach  of  specific 
remedies.  Such  a  lesion,  if  localisable  and  to  be  got  at,  should  be 
attacked,  because  if  left  alone  it  will  go  on  causing  trouble  in- 
definitely, and  further  the  compression  and  wasting  of  adjacent 
nerve-tissue  which  it  will  set  up,  will  in  time  become  irreparable^ 
Prof.  Horsley,  who  is  of  opinion  (Brit.  Med.  Journ.,  vol.  ii. 
1893,  p.  1365)  that  cerebral  gummata  are  not  really  cured  by 
drugs,  would  certainly  limit  the  trial  of  drugs  to  two  months. 
He  holds  that  gummata  are  here  incurable,  because  there  is  always 
a  certain  degree  of  pachymeningitis  around  them,  and  that  this 
is  inevitably  progressive. 

The  most  interesting  case  of  operation  in  these  cases  is  one  of 
Prof.  Macewen's  (Lancet,  May  23,  1885). 

In  a  patient,  aged  twenty-five,  there  was  left-sided  motor  monoplegia  of  arm 
and  leg,  preceded  by  muscular  twitchings  and  tingling  sensations,  without  loss  of 
sensation,  due  to  syphilis,  and  resisting  prolonged  treatment.  A  cortical  lesion  of 
the  right  motor  area,  in  the  upper  half  of  the  ascending  frontal  and  parietal  con- 
volutions, with  probable  involvement  of  the  paracentral  lobule,  was  diagnosed. 
A  crown  of  bone  over  an  inch  in  diameter,  with  its  anterior  border  reaching  to  a 
point  about  half-inch  behind  the  auriculo-bregmatic  line,  and  its  upper  margin 
reaching  to  within  half  an  inch  from  the  centre  of  the  superior  longitudinal  sinus, 
was  removed.  Its  inner  surface  showed  osteophytes.  The  dura  mater  was 
thickened  and  rough.  Crucial  flaps  of  this  being  reflected,  a  yellowish  opaque 
effusion  covered  the  brain,  obscuring  the  convolutions  and  bridging  the  fissure  ot 
Rolando.  This  was  very  friable  and  came  away  in  minute  portions.  Towards  the 
upper  part  of  the  opening  the  brain  offered  resistance  on  palpation.  This  sensa- 
tion proceeded  from  the  interior  of  the  brain,  in  the  direction  of  the  paracentral 
lobule,  a  layer  of  brain-tissue  intervening  between  this  more  resistant  structure 
and  the  finger.  An  incision  being  made  through  the  upper  part  of  the  ascending 
parietal  towards  this  firm  structure,  about  two  drachms  of  grumous  fluid  escaped. 
The  resistance  now  disappeared,  and  cerebral  pulsation  was  now,  for  the  nr* 
time,  feebly  perceptible.  The  patient  made  a  good  recovery,  regained  sumcie  1 
power  over  the  left  side  to  enable  her  to  walk  two  miles,  and  do  her  nouse&ow 
work.   

*  The  American  method  of  pushing  this  drug  in  large  doses  at  frequent  inter 
vals  in  milk  (Arch,  of  Medicine,  New  York,  Oct.  1SS4),  is  especially  applicable 
here. 
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In  the  following  case  (Barton,  A nn.  of  Swrg.,  January  1889) 
syphilitic  necrosis  of  the  frontal  bone  existed  before  the  tre- 
phining : 

Owing  to  this,  the  gummatous  thickening  of  the  dura  mater  found  at  the 
operation  was  fetid  ;  this  condition  persisted,  leading  to  hernia  cerebri,  and 
death  about  a  month  later.  In  this  case,  on  incising  the  dura,  characteristic 
gummatous  deposit,  yellow  and  cheesy,  was  discovered.  It  was  very  difficult  to 
r  move  all  this,  as  it  was  soft,  friable,  and  (irmly  adherent  to  the  walls  of  a  cavil  y 
which  it  seemed  to  have  hollowed  out  on  the  upper  surface  of  the  anterior  lobe. 
The  paralysis  of  the  right  arm  and  leg  improved  at  first  after  the  operation. 

Cysts. — While  the  cerebellum  appears  prone  to  these  forma- 
tions, they  occasionally  occur  after  injury  over  the  motor  area,  as 
in  the  two  following  cases  (Macewen,  Brit.  Med.  Journ.,  Aug.  11, 
1890): 

Epilepsy  {Jaeksonian)  induced  by  Focal  Facio-lingucd  Lesion — 
Removal  of  Cyst  from  Brain — Cure. 

A  man,  aged  twenty-two,  had  epileptiform  convulsions,  each  lasting  from  two 
to  three  minutes,  with  an  average  of  over  100  in  24  hours.  The  convulsions  were 
limited  to  the  tongue,  right  facial  muscles  and  platysma.  When  they  subsided 
the  parts  remained  paralysed.  Consciousness  was  retained.  Eight  years 
previously  he  received  an  injury  to  the  head,  after  which  his  right  arm  became 
weak,  though  he  was  able  to  work.  It  was  clear  that  an  irritating  focal  lesion 
existed,  confined  to  the  base  of  the  ascending  convolutions,  causing  a  Jacksonian 
epilepsy.  At  the  operation,  in  the  lower  part  of  the  ascending  frontal,  a  cyst 
about  the  size  of  a  filbert  was  found  situated  partly  in  the  cortical  and  partly  in 
the  white  substance  of  the  brain,  surrounded  by  a  narrow  zone  of  encephalitis- 
In  manipulating  the  medullary  substance  during  the  removal  of  the  cyst,  the 
patient,  while  under  chloroform,  had  a  convulsion  similar  to  those  prior  to  the 
operation.  The  convulsion  ceased  with  the  removal  of  the  cyst,  and  he  never 
had  another.  The  wound  healed  firmly  under  one  dressing,  the  paralysis  of  the 
facial  muscles  soon  disappeared,  and  the  patient  has  since  been  constantly  at 
work.  The  power  of  the  right  arm  has  also  increased.  Possibly  the  cyst  might 
have  caused,  indirectly,  slight  pressure  on,  or  had  set  up  inhibitory  action  of  the 
middle  part  of  the  ascending  frontal. 

In  another  case  in  which  brachio-crural  monoplegia  -was  present,  with  late 
rigidity,  these  dating  to  an  injury  eight  months  before,  Prof.  Macewen  removed  a 
large  thick-walled,  sub-dural  cyst,  containing  clear  fluid,  which  was  pressing  on 
the  motor  convolutions,  together  with  a  spiculum  from  the  inner  table,  which 
had  penetrated  the  brain.  The  paralysis,  with  the  contraction  of  the  muscles, 
passed  off  to  a  great  extent.  The  patient  could  neither  walk  nor  stand  before 
the  operation,  afterwards  he  could  run  about,  and  use  his  hand  well,  though  there 
was  still  paresis  in  both  limbs. 

Questions  arising  before  Attaching  co  Ccrcbrcd  Tumour.— The 
chief  of  these  are :  (A)  The  existence  of  a  growth.  (B)  The 
site  of  the  growth.  (C)  The  depth  of  the  growth.  (D)  Is  it 
single  or  multiple?  (E)  Its  nature.  (F)  Is  it  a  case  for  opera- 
tion and  if  so,  how  far  shall  surgical  interference  be  carried  ? 

1  he  above  points,  and  the  first  five  especially,  must  be  decided 
with  a  physician  ;  and  it  is  to  be  hoped  in  future  that  physicians 
will  invoke,  at  least,  the  opinion  of  the  surgeon  earlier  than  has 
Jutherto  been  the  case. 

A  few  words  will  be  said  here  on  the  questions  of  the  nature 
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and  multiplicity  of  the  growth,  and  then  as  to  the  question  of 
operative  interference.  I  trust  that  the  information  given  above, 
aud  the  cases  already  quoted,  will  be  helpful  iu  decidiug  the 
above  questions. 

(E)  The  Nature  of  the  Tumour. — Some  help  as  to  the  varieties 
of  growth  most  likely  to  be  met  with  will  be  gained  from  the 
following  table  (Hale  White,  Guy's  Eosp.  Rep.,  1886). 

Of  a  hundred  cases  of  cerebral  tumour  the  proportions  were  as 


follows  : 

Tubercle   45 

Glioma        ........  24 

Glio-sarcorua   2 

Sarcoma   10 

Carcinoma   5 

Lymphoma  .       .       .       .       .  1 

Myxoma      ........  1 

Cyst   -4 

Gumma       .   5 

Doubtful   3 


ICO 

Of  the  forty-five  cases  of  tubercle,  the  cerebrum  was  affected 
in  twenty-two,  the  cerebellum  in  twenty  cases.  The  growth  was 
multiple  in  nineteen,  and  single  in  twenty-four  cases.  In  all  the 
forty-five  cases  one  or  more  other  structures  than  the  brain  were 
affected.  Dr.  White  concludes  that  not  more  than  three  tuber- 
cular cases  were  likely  to  be  benefited  by  operation,  and  even  in 
these  the  other  organs  were  tubercular. 

Of  the  twenty -four  cases  of  glioma,  of  ten  only  could  it  be  said 
that  they  were  not  infiltrating.  The  cerebrum  was  the  seat  of 
the  disease  in  thirteen  cases,  the  cerebellum  in  four.  In  one  case 
there  were  multiple  gliomata  in  the  brain,  and  in  two  others  there 
were  growths  in  other  parts  of  the  body. 

Of  the  ten  cases  of  sarcomata  several  affected  the  dura  mater 
in  inaccessible  positions ;  of  the  five  cases  which  attacked  the 
brain  only,  one  alone  could  have  been  removed  with  any  prospect 
of  success.  Of  the  remaining  tumours  none  of  the  carcinouiata 
or  glio-sarcomata  were  amenable  to  treatment.  Of  the  four  case; 
of  cyst  one  could  certainly,  aud  another  possibly,  have  been 
operated  upon  ;  the  myxoma  was,  and  the  lymphoma  was  not. 
amenable  to  operation,  and  of  the  three  doubtful  cases,  two  could 
have  been  operated  on.  Dr.  White's  summing  up  is  as  follows : 
"  Thus  we  see  that  out  of  one  hundred  cases  of  tumour  of  the 
brain,  ten  might  certainly  have  been  operated  upon,  and  four 
additional  ones  might  possibly  have  been,  so  that  in  10  per  cent, 
of  our  cases  we  can  hold  out  some  hope  of  operative  relief  to  our 
patients,  provided  that  a  correct  diagnosis  of  the  position  of  the 
growth  be  made,  even  so  late  as  shortly  before  their  death,  whilst, 
of  course,  earlier  in  their  histories,  many  others  might  have  been 
operated  upon  with  a  good  prospect  of  success." 


t  urn)  i)  its  ok  the  nit  a  i  x . 
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We  come  lastly  to  the  most  important  of  the  questions  from  a 
sum-eon's  point  of  view :  (F)  Is  it  a  case  for  operation,  and  if  so,, 
how  far  shall  surgical  interference  be  carried  ? 

The  following  points  are  worthy  of  consideration  before  we 
come  to  a  conclusion:  (i.)  That  we  are  here  dealing  with  a  pecu- 
liarly vital  part.  I  think  that  any  candid  surgeon,  accpiainted 
with  the  history  and  progress  of  his  profession,  will  allow  that  in 
two  directions  the  progress  of  antiseptic  surgery  has  been  less- 
brilliant  than  might  have  been  expected  when  its  other  triumphs 
are  considered.  The  two  referred  to  are  :  removal  of  cerebral 
growths  compared  with  the  other  advances  of  cranial  surgery, 
and  the  operative  relief  for  acute  intestinal  obstruction  compared 
with  the  brilliant  successes  in  other  branches  of  abdominal 
surgery.  The  explanation  of  this  is  not  far  to  seek.  I  maintain 
it  lies  in  the  fact,  to  which  due  weight  has  not  been  attached,  that 
with  the  brain  and  small  intestine  (with  its  association  with  the 
mesentery,  solar  plexus,  &c.)  are  peculiarly  vital  structures,  and 
that,  however  great  advances  may  be  made,  this  fact  will  remain 
unchanged.  Along  with  the  above  go  several  other  points, 
(ii.)  The  operator  should  be  a  man  well  versed  in  general  surgical 
technique  of  the  present  day,  and  with  experience  in  train  surgery. 
Nowadays,  especially  when  the  line  between  the  hospital  surgeon, 
who  is  habitually  operating,  and  the  general  practitioner,  whose 
experience  is  infinitely  less,  is,  as  regards  operations,  very  much 
less  sharply  defined  than  it  was  twenty  years  ago,  I  would  speak 
emphatically  on  this  point,    (iii.)  The  operator,  however  cxperi- 

cd,  should  know  when  to  stay  his  hand.  In  these  cases  of 
cerebral  growth,  involving  peculiarly  vital  parts — growths,  often  of 
much  longer  existence,  and  of  larger  size  than  has  been  suspected,, 
nearly  always  difficult  to  identify,  and  especially  so  if  sub-cortical — 
the  surgeon  may  very  readily  be  led  on  and  on  to  do  too  much  for 
his  patient's  strength.  Happily,  this  is,  in  a  measure,  met  by 
adopting  the  advice  which  Prof.  Horsley  and  Prof.  Macewen  (Brit.. 
Med.  Joum.,  vol.  iii.  1893,  P-  1367)  have  given,  that  the  operation 
had  often  best  be  divided  into  two  stages  (vide  infra).  Again,  the 
same  authorities  have  shown  that  where  removal  is  out  of  the 
question,  a  palliative  trephining  may,  by  the  relief  it  gives  to- 
pressure,  remove  for  a  time  such  distressing  symptoms  as  vomit- 
ing, headache,  advancing  optic  neuritis,  &c.  With  regard  to  this- 
question  of  palliative  operation,  the  words  of  Prof.  Horsley  (he. 
supra  cit.)  are  very  suggestive:  "In  every  case  of  glioma  or 
gho-sarcoma  that  I  have  removed,  the  tumour  has  been  of  such  a 
size  as  to  render  it  uncertain  at  the  time  of  the  operation  whether 
or  no  the  complete  removal  had  been  effected;  and  in  such  cases, 
ultimately,  recurrence  has  taken  place." 

Chief  Difficulties  and  Dangers  in  Operations  in  Cerebral  Tumours. 
--Some  of  these  are  enumerated  now ;  they  will  be  more  fully 
dealt  with  in  the  next  section  : 
(1)  Sufficient  exposure  of  the  growth.  (2)  Embarrassments  with 
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the  anesthetic.  (3)  Hemorrhage.  (4)  Difficulty  in  detecting 
the  growth.    (5)  Difficulty  in  isolating  the  growths. 

(1)  Sufficient  exposure  of  the  growth. 

(2)  Not  only  may  much  bone  require  removal  (as  in  the  case 
recorded,  p.  231),  but  the  patient's  condition,  from  a  tendency  to 
coma,  failing  pulse,  and  respiration,  aided  by  the  effects  of  the 
anesthetic  (p.  165),  may  seriously  embarrass  the  surgeon  by 
cutting  short  the  time  needful  for  sufficient  removal  of  the  cranial 
bones. 

(3)  Hemorrhage  (pp.  231,  246). 

TREPHINING  FOR  MICROCEPHALIA,  IDIOCY,  ETC. 
LINEAR  CRANIECTOMY. 

Lannelongue's  suggestion  of  involving  the  aid  of  surgery  in  the 
treatment  of  imbecility,  &c,  aroused  much  interest,  and  in  the'  last 
few  years  a  large  number  of  cases  have  been  submitted  to 
craniotomy  or  craniectomy,  with  a  view  of  either  removing  some 
morbid  condition  or  relieving  pressure  on  the  brain,  or  in  some  way 
stimulating  its  development. 

Before  we  can  decide  how  far  such  operations  are  likely  to  be 
established  procedures  we  must  consider  what  pathological 
conditions  are  likely  to  be  met  with  and  how  far  they  are  reme- 
diable. These  appear  to  be  (Starr)  (i.)  Microcephalus,  whether  due 
to  premature  closure  of  the  cranial  sutures  (Virchow),  or  secondary 
to  mal-development  of  the  brain  (Broca).  In  the  following  condi- 
tions the  brain  is  at  fault  with  or  without  marked  microcephalus, 
and  sclerosis  and  atrophy  are  met  with  in  a  varying  degree  in 
nearly  all.  (ii.)  Porencephalus.  By  this  is  meant  a  localised 
atrophy,  leaving  a  cavity  in  the  cerebral  hemispheres  which  may 
be  deep  enough  to  open  into  the  lateral  ventricle,  (iii.)  Mal- 
development  and  atrophy  of  the  minute  structure  of  the  cortex 
of  the  hemispheres  without  any  gross  defects,  (iv.)  Meningo- 
encephalitis leading  to  thickening  of  the  meninges  and  atrophy  of 
the  cortex,  (v.)  Cysts  producing  atrophy  from  pressure.  (vi.) 
Hemorrhage  on  or  in  the  brain,  (vii.)  Hydrocephalus.  This 
last  will  be  considered  separately.  It  is  obvious,  first,  that  many 
of  the  above  are  only  to  be  recognised  by  exploration,  and  that 
many  of  them,  if  found,  are  hopeless  of  improvement.  Thus  it  is 
clear  that  where  sclerosis  and  atrophy  are  present  to  a  marked 
degree,  in  cases  of  porencephalus,  where  one  entire  hemisphere  is 
converted  into  a  cystic  cavity  surrounded  by  shrunken  brain-tissue 
and  thickened  arachnoid,  interference  will  be  futile.  In  the  latter 
it  may  be  fatal  by  the  shock  that  will  follow  on  the  withdrawal 
of  a  relatively  large  amount  of  cerebro-spinal  fluid.  On  the  other 
hand,  operation  may  prove  beneficial  in  microcephalus  with 
premature  closure  of  the  sutures,  or  in  cases  where  a  cyst  is  found 
or  a  surface  hsemorrhage  not  too  firmly  organised.  In  all  of 
these  it  is  possible  that  development  of  the  brain  may  be  stimulated. 
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in  others  hemiplegia  improved,  and  if  the  above  fail  by  providing 
;i  safety-valve,  epileptic  fits,  which  are  of  such  frequent  occurrence 
in  the  above  conditions,  may  be  abated,  and  the  operation  thus 
prove  a  partial  success.  In  recommending  operative  steps  the 
wise  surgeon  will  be  careful  not  to  be  too  sanguine,  remembering 
the  nature  of  many  of  the  conditions  which  he  may  meet  with  and 
the  impossibility  of  improving  some  of  them.  There  is  great 
weight  in  the  words  of  the  late  Prof.  Agnew  that,  "  Nothing  per- 
haps exhibits  the  enthusiasm  of  modern  surgery  more  than  these 
attempts  to  coax  an  undeveloped  idiotic  brain  to  execute  the 
orderly  functions  of  intelligence." 

Furthermore  it  must  be  remembered  that  here,  as  in  trephining 
for  epilepsy  (p.  192),  cases  have  been  reported  much  too  soon  to 
be  looked  upon  as  successes.  The  second  point  is  that  we  are 
here  dealing  with  very  vital  parts  in  patients  of  poor  vitality,  and 
that  unless  the  surgeon  is  careful  not  to  attempt  too  much,  death 
from  shock  will  be  a  very  present  danger. 

Operation. — We  will  take  first  a  case  in  which  there  is  marked 
microcephalus,  in  which  perhaps  premature  ossification  of  the 
fontanelles  has  been  noticed.  Lannelongue  (F  Union  Medicaid 
Juillet  8,  _  1890)  operated  in  his  first  case  as  follows  :  Having 
made  an  incision  through  the  scalp  and  pericranium  just  to  the 
left  of  the  sagittal  suture,  a  small  circle  of  bone  was  removed  with 
a  trephine^  a  finger's  breadth  from  the  suture,  from  this,  as  a 
starting-point,  a  narrow  strip  of  bone  was  cut  out  parallel  with 
and  to  the  left  of  the  sagittal  suture,  extending  from  the  coronal 
to  the  lambdoidal  suture.  The  periosteum  was  not  replaced. 
Prof.  Horsley  removes  the  periosteum  over  the  bone  to  be  excised.' 
This  last  step  he  effects  by  making  parallel  saw-cuts  backwards 
and  forwards  from  the  trephine  opening,  and  then  removing  the 
bone  between  the  saw-cuts  with  sharp-pointed  bone-forceps  * 
the  dura  mater  being  first  detached  with  an  elevator.  In  some 
cases,  in  addition  to  the  removal  of  bone  parallel  to  the  sagittal 
suture,  a  second  narrow  strip  has  been  removed  over  the  correspond- 
ing fissure  of  Eolando. 

Br.  Rowell  Park  {Med.  News,  Dec.  2,  1892)  adopted  this  step  in  two  cases 
in  one  with  great  improvement,  in  the  other  with  practically  no  good  result, 
rrol.  Horsley  did  the  same  in  his  second  case,  but  considers  it  unwise  and  doine 
too  much  at  one  time.    His  case  died  with  hyperpyrexia  attributed  to  disturbance 
ot    the  cortical  thermotaxic  centres." 

In  other  cases  there  is  distinct  asymmetry  or  evident  mal- 
clevelopment  of  part  of  the  skull,  especially  the  frontal  region  as 
m  a  case  of  Dr.  Starr's  (loc.  supra  cit,  p.  148),  where  a  marked 
thS T£  }  be  S66n  betW6en  the  size  of  the  fr0^  bone  and 
follows      P        °r  Part  SknlL    Dr-  McBurney  operated  as 

■mJlT  rF°nS  W°Uld  Pref6r  t0  try  H°tf m*nn's  forceps  first.    In  using  this 

flsTaw, '   nmUSt  n°I:  bG  madG  t0  iaClU<Je  t0°  mUGh  bone  within  its  bite,  or  one 
its  jaws  will  snap  off.    In  this  respect  it  is  a  treacherous  instrument 
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The  object  in  view  being  to  allow  of  growth  of  the  frontal  lobes,  it  was  thought 
best  to  lift  the  bone  away  from  the  brain  on  both  sides.  The  left  side  was  first 
operated  on,  and  two  weeks  later  the  right.  A  long  semilunar  incision  was  made 
in  the  scalp  from  the  forehead  near  the  temple  backwards  to  the  mid-parietal 
region,  its  convexity  being  upwards.  A  small  trephine-opening  was  made  at  the 
summit  of  this  incision,  and,  with  this  as  a  centre,  a  groove  was  chiselled  in  the 
bone,  first  downward  and  forward,  then  downward  and  backward.  Thus,  an 
omega-shaped  groove  in  the  skull  was  cut.  The  bone  was  then  gently  prised  up, 
the  short  limb  of  the  omega  between  its  ends  being  broken.  Thus  a  bony  flap 
with  scalp  attached  was  raised  about  an  inch  away  from  the  dura.  The  dura  \va& 
not  opened.  The  wound  was  dressed  so  as  not  to  make  pressure  on  this  flap.  The 
operation  was  followed  by  some  improvement,  but  later  information  is  much 
needed  on  this  point. 

Iu  other  cases  where  there  is  no  evidence  of  microcephalus,  and 
where  attacks  of  an  epileptic  character,  hemiplegia  and  aphasia 
may  be  due  to  a  clot  or  cyst,  the  area  suspected  must  be  exposed 
in  the  usual  way,  by  means  of  an  appropriate  flap  (p.  244).  If 
after  opening  the  dura  mater  (which  will  here  be  probably 
much  less  tense  than  natural)  an  exploring  needle  draws  off  more 
fluid  than  would  be  expected  from  a  cyst,  the  fluid  is  probably 
cerebro-spinal,  and  its  evacuation  should  be  at  once  stopped  and 
the  wound  closed.    Such  cases  are  irremediable  by  any  treatment. 

Whatever  operation  is  performed  it  should  be  completed  as 
speedily  as  may  be,  and  care  should  be  taken  not  to  do  too  much 
at  one  operation.  Every  precaution  should  be  taken  against 
shock,  and  if  the  haemorrhage  has  been  severe  it  may  be  useful  to 
resort  to  infusion  of  saline  fluid  (p.  86). 

Dangers  of  the  Operation.  —  These  are  chiefly  (1)  Shock. 

(2)  Haemorrhage.  (3)  Injury  to  the  dura  mater,  especially  ad- 
herent, in  children.  (4)  Septic  changes  in  the  wound,  as  these 
cases,  restless  and  ill  regulated  in  their  behaviour,  may  make  the 
maintenance  of  asepsis  very  difficult,  especially  in  older  and  thus 
less  easily  managed  patients,  by  tearing  off  by  their  bandages. 

(3)  Hyperpyrexia. 

TREPHINING  IN  GENERAL  PARALYSIS  OF 
THE  INSANE. 

As  this  operation  has  been  recommended  on  the  authority  of 
Dr.  Claye  Shaw  {Brit.  Med.  Joiirn.,  vol.  ii.  1889,  P-  1090 ;  vol.  ii. 
1 891,  p.  581)  and  Dr.  J.  Batty  Tuke  (Ibid.,  vol.  i.  1890,  p.  8)  it 
deserves  mention  here  ;  but  time  alone  will  show  whether  I  am 
rio*ht  in  saying  that  it  does  not  appear  one  to  deserve  encoura 
even  as  a" palliative  step.  It  must  not  be  forgotten  that  here  is 
no  morbid  condition  which  can  be  cured,  that  the  excess  of  fluid 

 the  removal  of  which  and  so  the  relief  of  tension  is  the  object 

of  trephining — is  variable,  and  while  it  is  clear  that  the  benefit 
given  by  the  operation  has  been  only  temporary  it  must  be 
remembered,  as  pointed  out  by  Dr.  J.  Adam  (Brit.  Med.  Joum., 
vol.  ii.  1889,  p.  1 1 87)  and  Dr.  R.  Percy  Smith  (Ibid.,  vol.  1.  ibgo. 
p.  11),  that  temporary  periods  of  spontaneous  marked  improvement 
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P  are  not  uncommon.    The  operation  promises  to  give  most  relief 
I  where  marked  headache  or  convulsive  seizures  are  present  and  are 
i  not  relieved  by  other  treatment.    Where  the  disease  is  advanced, 

a iid  where  the  history  of  alcoholism  is  marked,  the  step  should 
I  not  be  entertained. 

Operation. — In  the  few  cases  recorded  the  trephine  has  been 
1  applied  in  the  parietal  region.    Defined  headache  may  help  to 

localise  its  application.  The  dura  mater  should  be  opened  and 
1  removed  sufficiently  to  allow  of  free  escape  of  fluid,  and  the  pia 
I  mater,  if  cedematous,  may  be  punctured.  Draining  should  be 
,  provided  by  horsehair  or  a  tube,  if  needful.     Dr.  Claye  Shaw 

has  advised  (Brit.  Med.  Journ.,  vol.  ii.  1891,  p.  583)  tapping  and 
i  draining  the  lateral  ventricles.  This  step  is  described  below. 
-  It  would  probably  be  difficult  to  keep  up  drainage  for  any  useful 
1  period  in  many  of  these  patients,  and  the  histories  of  general 

paralysis  of  the  insane  do  not  suggest  the  existence  of  much 

intra-cranial  pressure  such  as  surgeons  are  familiar  with  in  hydro- 
:  cephalus.  In  conclusion,  while  I  should  add  that  I  have  no 
I  personal  experience  of  the  operation,  it  does  not  seem  to  me  to  be 

one  based  on  sound  pathological  evidence,  or  justified  by  success. 


TREPHINING  FOR  DRAINAGE  OF  THE  LATERAL 

VENTRICLES. 

It  is  well  known  that  distension  of  the  ventricles  with  a  fluid 
largely  cerebro-spinal  does  occur,  causing  symptoms  closely  similar 
to  those  of  cerebral  growth.    It  is  natural  therefore,  as  treat- 
ment by  medicine  is  useless,  that  surgery  should  be  resorted  to. 
Unfortunately,  in  the  majority  of  the  cases,  the  distension  of  the 
ventricles  is  only  secondary  to  some  disease  in  the  cerebellum,  cor- 
pora quadrigemina  or  crura  cerebri,  pressing  on  the  veins  of  Galen 
or,  as  Mr.  Hilton  showed  years  ago,*  to  occlusion  of  the  cerebro- 
spinal opening  in  the  fourth  ventricle— all  forms  of  disease  equally 
hopeless.   In  a  few  cases  the  collection  of  fluid  is  due  to  meningitis 
often  tubercular.    Every  operating  surgeon  of  any  experience  has 
tapped  the  ventricles  through  a  lateral  angle  of  the  anterior 
tontanelle,  with  the  result  of  often  giving  marked  relief,  obviously 
from  the  nature  of  the  cause,  only  temporary,  convulsions  and  coma 
2m/,off  thl  Patff  aftfr  a  trying  interval.    The  antiseptic 

nnf  ^T,      n0?.aided  ™  here'  owinS  t0  the  conditions  at  the 
oot  of  the  mischief;  withdrawal  of  the  fluid  slowly  by  a  Southey's 
tube  has  been  equally  unsuccessful.  y 

JHf  a,rT-  °-f  ensurinf  more  gradual  drainage  and  some  alter- 
performed  g  membraUe'  the  lowing  operation  has  been 

Trephining  for  Drainage  of  the  Lateral  Ventricle.— Prof. 
"  Rest  and  Pain,"  Lectures  ii.  and  iii.    Mr.  Hilton  first  noted  this  fact  in  1844. 

Q 
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Keen,  of  Philadelphia,  was  one  of  the  first  to  draw  attention  to  this 
proceeding  (Med.  News,  Sept.  20,  1890). 

In  one  case  the  patient  was  a  boy,  aged  four,  with  hydrocephalus  and  rapidly 
developing  blindness,  due,  as  proved  later,  to  a  growth  of  the  cerebellum  pressing 
on  the  straight  sinus.  The  left  ventricle  was  reached  by  trephining  at  a  spot 
li  inch  above  and  behind  the  auditory  meatus*  and  by  puncturing  the  brain 
with  a  needle  directed  towards  a  point  24  inches  above  the  opposite  meatus.  At  a  , 
depth  of  about  If  inches  resistance  to  the  needle  suddenly  ceased,  and  cerebro- 
spinal fluid  escaped.  Three  double  horsehairs  were  then  introduced  and  the  needle 
withdrawn.  Drainage  thus  established  was  kept  up  for  fourteen  days,  when  the 
horsehair  was  replaced  by  a  drainage-tube,  t  On  the  twenty-eighth  day  after  the 
operation,  the  symptoms  returning,  a  corresponding  operation  was  performed 
upon  the  right  side,  and  a  drainage  tube  passed  directly  into  the  ventricle.  Ibe 
child  died  on  the  forty-fifth  day.  . 

The  second  and  third  cases  died  four  days  and  four  hours  after  the  tapping.  In 
the  second  the  operation  was  just  like  that  in  the  first,  but  as  on  replacing  the 
horsehair  drain  by  a  tube,  the  escape  of  fluid  appeared  to  be  too  free,  the  tube 
on  each "side  was  plugged.    Then  convulsions  set  in,  and  it  being  concluded 

hat  too  much  fluid  had  escaped,  warm  water  was  allowed  to  run  into  the  vent „<£ 
This  was  done  repeatedly,  the  introduction  of  an  ounce  of  warm  water  each  time 
arresting  the  convulsions,  but  the  child  soon  died. 

Mr  Mayo  Kobson  (Brit.  Med.  Journ.,  1890,  vol.  11.  p.  1292)  was 
more  successful,  but  it  will  be  seen  that  his  case  differs  widely 
from  those  in  which  fluid  usually  collects  m  the  ventricles. 

of  slight 'convulsive  seizures  limited  to  the  right  arm. 

As  will  be  seen  at  once,  this  case,  though  most  interesting ;  as 

IZ  Zeve  was  no  general  internal  compression  of  the  bram  la 
™fq  the  rule  died  in  convulsions  a  few  days  later. 


^^oTr^oThe  la.era.  sinus,  «ud  Mm  P>-° 
of  a  I**,  .-.forceps. 
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dressings,  which  were  changed  every  day  or  two.  On  the  sixteenth  day  very 
marked  improvement  was  noted,  the  contraction  in  the  right  upper  extremity 
having  disappeared.  The  fluid  gradually  ceased  to  drain  away,  and  by  the  fiftieth 
day  the  wound  had  entirely  healed,  and  the  child  was  discharged  very  much 
improved  physically  and  mentally. 


OPERATIVE  PROCEDURES  ON  THE  BRAIN,  CHIEFLY 
FOR  THE  REMOVAL  OF  GROWTHS.* 

Preparation  of  the  Patient. — The  day  before  the  operation  the 
patient's  head  is  shaved,  washed  with  soft  soap  and  then  ether  ; 
next,  the  position  of  the  lesion  is  ascertained  by  measurement,  and 
marked  on  the  scalp  with  iodine  or  silver  nitrate  solution.  The 
head  is  then  covered  with  lint  soaked  in  carbolic-acid  solution 
(1  in  20),  oil-silk  and  cotton  wool,  being  thus  thoroughly 
carbolised  for  at  least  twelve  hours  before  the  operation.  Finally, 
the  patient  has  the  usual  purgative  administered  the  evening  before, 
followed  by  an  enema  on  the  morning  of  the  operation.  Any 
course  of  bromides  should  be  suspended  for  a  week  before  the 
operation. 

Anaesthetic. — If  not  contra-indicated  a  hypodermic  injection  of  a 
quarter  of  a  grain  of  morphine t  is  given,  and  then  chloroform  is 
administered.  The  object  of  giving  the  morphine  is  twofold,  in  the 
first  place  it  allows  of  the  performance  of  a  prolonged  operation, 
without  the  necessity  of  giving  a  large  amount  of  chloroform,  the 

d;  amount  actually  used  in  an  operation  lasting  two  hours  being  very 

n|  small. 

The  second  reason  is  perhaps  the  more  important,  that  this  drug 
causes  well-marked  contraction  of  the  arterioles  of  the  central 
nervous  system,  and  that  consequently  an  incision  into  the  brain 
is  accompanied  by  very  little  oozing,  if  the  patient  be  under  its 
influence.  Prof.  Horsley  has  not  used  ether  in  men,  fearing  that 
it  would  produce  cerebral  excitement ;  chloroform,  on  the  contrary, 
producing  well-marked  depression.  But  if  much  tendency  to 
shock  existed,  or  if  it  be  needful  to  keep  the  head  raised,  the 


*  Many  other  operations  on  the  brain— e.g.,  for  abscess,  removal  of  bullets- 
have  been  already  fully  considered.     Several  instances  of  removal  of  growths 
have  also  been  given  in  the  preceding  pages.    Prof.  Horsley  {Brit.  Med.  Journ 
Oct.  9,  1886,  and  April  23,  1887)  first  insisted  on  the  majority  of  the  details  above 
given. 

t  In  one  case,  a  child  of  four,  one-twentieth  of  a  grain  was  found  amply 
sufficient.  The  advisability  of  a  preliminary  injection  of  morphia  has  been  a  good 
deal  disputed.  Dr.  F.  W.  Hewitt,  in  his  most  careful  work  on  Anesthetics,  p 
274,  thus  puts  the  matter  succinctly  :  "  In  feeble  or  exhausted  patients,  in  those 
*no  are  lethargic  or  semi-comatose,  and  in  those  with  any  respiratory  difficulty, 
•p^TT  u*?G  advanta&es  obtainable  from  morphine  are  not  sufficiently 

eighty  to  counterbalance  the  risks  attendant  upon  its  employment."  When 
morphine  is  contra-indicated,  3j-3ij  of  the  liquid  extract  of  ergot  may  be  given 
Qalt  an  hour  before  the  operation,  as  advised  by  Prof.  Keen. 


a  , 
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above  theoretical  considerations  would  be  disregarded  in  favour  of 
the  safer  anesthetic,*  or  the  A.C.E.  mixture. 

Treatment  of  the  Wound— The  high  mortality  accompanying 
trephining  being  largely  due  to  septic  meningitis,  strict  antiseptic 
precautions  will  alone  give  safety. 

Line  Of  Incision.— hoi.  Horsley  disapproves  of  the  ordinary 
crucial  incision  as  inconvenient  at  the  time,  as  the  four  haps  have 
to  be  held  out  of  the  way,  and  later  on  their  point  of  meeting  a 
weak  spot,  may  aid  the  formation  of  a  hernia  cerebri.    It,  on  the 
contrary,  a  semilunar  flap  be  raised,  it  can  simply  be  thrown 
back  and  requires  no  more  holding;  later  on,  the  advantage  of 
such  a  large"  flap,  which  can  be  laid  down  like  the  lid  of  a 
box  will  be  obvious  since,  being  continuous  throughout  it  offers 
plenty  of  resistance  to  the  upward  pushing  bram,  which  the  point 
of  meeting  of  four  cross-cuts  can  never  do  ;  this  indeed  on  the 
contrary,  favouring  the  very  thing  one  wishes  to  avoid.  The 
foUowing  details  with  reference  to  raising  the  flap  will  not  be  out 
of  Xce  here  •-(!)  All  the  parts  superficial  to  the  periosteum 
1    be  ra  sed  with  the  flaps.    (2)  The  curve  must  be  a  shallow 
To  to  avoid  cutting  collateral  vessels.    (3)  It  must  be  so  drawn 
as  not  to  divide  the  main  arterial  branches  supplying  that  par 
of  the  scalp     The  periosteum  should  be  reflected  by  a  crucial 
i  sion  f  roPm  an  area  corresponding  to  the  first ^  re ^phme  hole 
Ld  ^ubseauentlv  as  more  bone  is  cut  away.    The  hsemorrnage 
from  a^S^  flap  is  very  free  :  it  is  best  met  by  cutting  the  flap 
boldb ^ompfessing  the  incision  as  it  is  made  with  sponges  and 
XaS  the  Vessels,  one  by  one,  as  the .sponges  are  lifted 
It  is  usuafly  important  to  indicate  on  the  bone  itself,  by  the 
It  is  usuauy  "  1  .      f  tt  firgt  trephme-opemng. 

^t^S^l^  Measuring  instruments  have 

object  o£  a«op««^mthe^rf»J«^  J  of 

off  again,  in  a  moment,  ^h^\^J&ce  of  time.  Prof .  Horsley  expres.es 
ir^ofr^i^r/sP  actio  o«  tae  a—  *  - 
m„ked  »hen  the  dura  »ater  .s  opene^  D„ch 
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I  divide  the  bone  after  the  trephining,  a  copper  spatula  should  be 
I  introduced  at  the  opening  to  separate  the  dura  mater  freely,  and  to 
I  protect  this  as  the  saw  or  forceps  are  used.  Where  it  is  possible 
I  to  preserve  the  dura  mater  intact,  the  portions  of  bone  removed 
I  should  be  preserved  in  hot  aseptic  lotion,  and,  at  the  end  of  the 
operation,  placed  between  the  skin  and  dura  mater.* 

When  the  bone  removed  is  only  of  moderate  size,  e.g.,  that  of 
1  an  ordinary  trephine  crown,  it  may  be  replaced  in  one  piece, 
s  especially  in  young  subjects,  the  vitality  of  older  bone  is  better 
I  secured  by  subdividing  it  (Macewen).  Where  a  large  area  of  the 
[brain  has  been  exposed,  it  will  be  well,  in  order  to  preserve  the 
(contour  of  the  skull,  to  replace  the  whole  piece.  To  provide  drain- 
lage  and  prevent  necrosis,  any  such  large  piece  should  be  deeply 
I  notched,  or  freely  punched  or  drilled  with  holes,  so  that  a  lattice- 
Iwork  and  not  solid  bone  is  left. 

The  method  of  removing  a  large  flap  of  soft  parts  and  bone,  by 
j cutting  through  it  with  a  chisel,  which  has  found  favour  in 
j  Germany  (Wagner)  and  America  (Hartley,  MacBurney),  is  con- 
demned by  Prof.  Horsley  as  harmful  and  inexpedient:  harmful 
Ibecause  hammering  the  skull  must  increase  the  shock,  and  in- 
expedient inasmuch  as  the  pericranium  has  no  osteogenetic  power, 
land,  therefore,  it  is  a  matter  of  no  moment  whether  it  is  retained 
iu  contact  with  the  bone  or  no. 

Operation  in  Two  Stages. — To  avoid  shock,  so  fatal  in  these 
leases,  the  above  course  has  been  advised  by  Prof.  Horsley  and  Mac- 
jewen.  The  latter  also  had  adopted  it  for  five  years,  and  gave  (loc. 
kwpra  cit.)  three  striking  cases  in  proof  of  its  value.  This  step,  in 
which  the  skull  is  first  sufficiently  opened,  and  at  the  second,  some 
days  later,  the  growth  removed,  if  possible,  not  only  diminishes 
shock,  but  also  by  soldering  the  membranes  at  the  margin  of  the 
exposed  brain,  shuts  off  the  sub-dural  space,  and  so  prevents  the 
escape  of  blood  into  it. 

Treatment  of  the  Dura  Mater.— -This  should  be  incised  round 
four-fifths  of  the  circumference  of  the  area  exposed  at  |  inch 
hstance  from  the  edge  of  the  bone,  so  as  to  render  it  possible  to 
stitch  the  edges  together  afterwards.  The  dura  mater  is  best 
>pened  first  by  incision  with  a  scalpel  or  sharp-pointed  bistoury, 
ind  then  by  blunt-pointed  curved  scissors,  great  care  being  taken 
lotto  wound  the  parts  beneath :  tenaculum-forceps  will  be  found 
Metal  here.  The  main  branches  of  the  middle  meningeal  are  best 
secured  by  underrunning  before  they  are  divided.  The  dura  mater 
mould  be  raised  with  much  gentleness,  as  if  any  adhesions  are 
orn,  very  free  venous  haemorrhage  may  result. 

uttingVorSps^'7        a       SiZ6d  trephine'  a  e°od  Re?'s  saw'  and  Hoffmann's 
*  Though  the  vitality  of  the  fragments  has  invariably  been  perfectly  preserved, 
W? °r    yc  ,aS  n0,t'  S°  far'  observed  m^h  ossification  of  the  cicatrix.  Where 
<  rge  area  of  bone  has  been  removed,  a  perflated  celluloid  cap,  light,  but  very 
ir°ng,  is  recommended. 
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Treatment  of  the  Brain* — If  this,  after  incision  of  the  dura 
mater,  bulges  very  prominently  into  the  wound,  it  indicates  patho- 
logical intra-cranial  tension,  and  probably  a  tumour.t  Alterations 
in  the  density  of  the  brain  must  next  be  observed,  but  it  must  be 
remembered  that  cerebral  tumours,  situated  beneath  the  cortex, 
are  scarcely  to  be  detected,  save  by  exploratory  incision.  Dr. 
Weir  (loc.  supra  eit.)  thinks  a  needle  of  very  little  value  in  ex- 
ploration of  a  growth.    A  tumour  too  soft  to  be  detected  by  the 
finger  will  not  be  recognised  by  the  needle.    Furthermore,  two 
cases  have  come  to  Prof.  Keen's   knowledge   in   which  fatal 
haemorrhage  followed  its  use.     Careful  palpation  and  the  in- 
sinuation  of  the  .  finger-tip   under   the   trephine- opening  are 
preferable.    Prof.  Keen  (loc.  supra  eit.)  points  out  that  the  brain 
allows  of  gentle  pressure  very  readily,  and  that  the  finger  can  be 
inserted  for  purpose  of  examination  an  inch  all  round  the  opening. 

Haemorrhage. — In  removing  a  portion  of  the  brain,  or  a  tumour, 
the  bleeding  which  has  been  so  much  dreaded  will  usually  cease 
if  the  wound  be  packed  for  a  few  minutes  with  strips  of 
iodoform  gau2£  wrung  out  in  carbolic  acid  lotion  (i  in  20). 
If  it  recur,  the  strips  must  be  left  in.  The  value  of  a  pre- 
liminary injection  of  morphine  has  already  been  alluded  to,  and 
Prof.  Horsley  further  points  out  that,  owing  to  the  fact  of  the 
main  vessels  remaining  in  the  pia  mater  they  can  be  raised  from 
the  brain,  and  especially  out  of  the  sulci,  so  as  to  allow  of  the 
subjacent  brain  being  removed  ;  other  means  of  arresting  hemor- 
rhage are  boiling  water,  cooled  to  105  0  or  no0;  cocaine  10  per 
cent.  (Keen) ;  fine  catgut  ligatures  tied  without  jerking,  and  not 
too  tightly.  If  any  bleeding  vessel  is  not  well  within  reach,  the 
opening  must  be  enlarged  to  get  at  it.    Where  other  methods  fail 


*  Any  of  the  dura  mater  which  is  adherent  to  the  tumour  is  usually  much 
altered.  If  the  mischief  is  recent,  the  membrane  will  be  simply  highly  vascular. 
In  advanced  cases  it  may  be  yellowish,  and  in  some  instances,  on  separating  it 
from  the  growth  beneath,  it  is  found  to  be  of  a  dirty  reddish  colour.  In  all 
cases  where  it  is  adherent  the  dura  mater  must  be  freely  excised. 

t  In  some  cases  where  there  is  abundant  evidence  of  intra-cranial  tension  a 
growth  may  be  present,  but  out  of  the  range  of  the  operation.  Thus,  in  a  case 
in  which  Dr.  Weir  (Ann.  of  Surg.,  June  1887)  trephined  over  the  upper  part  of 
the  right  fissure  of  Rolando  for  spasms  in  the  left  limbs  and  loss  of  power  in  the 
left  leg,  no  growth  was  found.  Death  took  place  ten  weeks  later,  and  a  spindle- 
celled  sarcoma  apparently  originating  in  the  pia  mater  was  found  springing  from 
the  lower  surface  of  the  left  cerebellar  lobe,  displacing  the  medulla  forwards  to  the 
right,  and  invading  the  fourth  ventricle.  Dr.  L.  S.  Pilcher  (Ann.  qr  Surg^ 
March  1889)  relates  the  case  of  a  man  who  presented  symptoms  which,  though 
not  very  definite,  were  not  inconsistent  with  the  existence  of  a  growth  in  the 
angular  gyrus,  or  its  immediate  vicinity,  the  site  of  a  previous  injury.  Trephin- 
ing beino-  performed,  the  dura  mater  and  brain  projected  so  strongly  that,  alter 
the  former  had  been  reflected,  a  rent  took  place  in  the  cortical  portion  J  men 
deep  No  growth  was  found,  and  the  patient  died  thirty-eight  hours  late!  vnu 
pulmonary  oedema.  The  autopsy  showed  an  infiltrating  glioma  in  "the  antcno 
half  of  the  left  hemisphere." 


OPERATIONS  ON  THE  BRA  1  N  . 


247 


Spencer  Wells'  forceps  may  be  left  on  for  36  or  48  hours;  but  the 
patient  must  be  carefully  watched,  lest  his  restlessness  cause  the 
friable  tissues  to  give  way,  or  inflict  damage  on  his  brain. 
The  treatment  of  haemorrhage  from  the  meningeal  or  diploic 
vessels,  or  any  of  the  large  venous  sinuses,  has  been  given  at 
pp.  185,  169. 

Incision  of  the  Brain. — The  cuts  in  the  cortex  must  be  made 
exactly  vertical  to  the  surface.  If  possible,  portions  of  each 
centre  should  always  be  left,  so  that  the  representation  of  its 
movements  may  never  be  totally  destroyed.  A  portion  of  brain 
removed  does  not  leave,  as  might  have  been  supposed,  a  per- 
manent gap  with  vertical  sides,  for,  in  a  very  short  time,  the 
corona  radiata  forming  the  floor  of  the  pit  bulges  almost  to  a  level 
with  the  surrounding  cortex. 

Difficulty  in  Detecting  the  Groivth* — This  may  arise  from  several 
causes.  (1)  The  want  of  distinctness  in  the  growth — in  other 
words,  its  close  resemblance  to  brain  substance.!  (2)  By  the 
growth  being  overlaid  by  normal  brain  substance  (pp.  228,  246). 
(3)  By  change  in  the  growth — viz.,  haemorrhage  from  its  thin- 
walled  vessels,  and  later  on  caseation  of  the  coagula,  these  con- 
ditions being  likely  to  puzzle  the  operator. 

Difficulty  in  Isolating  the  Groivth. — (1)  This  may  be  due  to 
the  absence  of  a  capsule,  and  thus  to  the  infiltration  of  the 
surrounding  parts.  Now  that  gliomata,  owing  to  the  operative- 
attacks  which  will  be  made  upon  them,  are  of  such  practical 
importance  from  a  new  point  of  view,  this  question  of  a  capsule 
is  a  very  weighty  one.  It  seems  to  be  a  disputed  point.  Thus, 
in  Dr.  Bennett's  and  Mr.  Godlee's  case  the  glioma  was  found 
to  be  "  thinly  encapsuled,  but  quite  isolated  from  the  surround- 
ing brain  substance."  Not  so,  however,  is  it  in  many  other 
cases.  Indeed,  the  chief  pathologists  speak  decisively  on  this 
point.  Dr.  Fagge  (loc.  supra  cit.)  wrote  :  The  substance  of  glioma 
"  is  always  continuous  with  that  of  the  surrounding  cerebral  tissue, 
for  there  is  never  a  capsule  %  as  with  some  sarcomata.  Indeed,  it 
often  assumes  the  form  of  the  part  in  which  it  grows,  so  that  one 
might  imagine  the  corpus  striatum  or  the  thalamus,  or  some 
particular  convolution,  to  have  become  swollen  to  three  or  four 
times  its  usual  size." 

(2)  Another  source  of  doubt  in  telling  when  a  glioma  not  en- 
capsulated has  been  isolated,  arises  from  the  fact  that,  as  pointed 
out  by  Dr.  Fagge  {loc.  supra  cit.),  these  growths,  in  common  with 
all  the  less  circumscribed  form  of  cerebral  tumours,  are  apt  to  set 

*  I  have  confined  myself  here  to  gliomata,  the  commonest  of  cerebral  tumours. 

T  "  A  glioma  may  be  of  a  pinkish-red  colour,  or  it  may  look  so  exactly  like  the 
normal  brain-substance  that  a  microscope  is  required  to  demonstrate  its 
presence. "—Dr.  Fagge,  Medicine,  vol.  i.  p.  523. 

t  The  glioma  "  is  distinguished  by  having  no  capsule,  but  merging  indefinitely 
mto  the  tissue  around.  It  is  firm  and  tough,  otherwise  very  like  brain-tissue,  but 
more  pellucid. »-Dr.  Wilks  and  Dr.  Moxon,  Path.  AnaU  p.  239. 
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up  morbid  changes  in  their  immediate  vicinity,  usually  of  the 
nature  of  softening,  partly  inflammatory,  partly  ©edematous. 

If  a  cyst  is  found  it  should  be  completely  removed  if  possible. 
If  this  is  not  feasible,  all  the  more  superficial  part  should  be  cut 
away,  the  interior  wiped  over  with  a  stick  of  silver  nitrate,  and 
packed  with  iodoform  gauze. 

Excision  of  Cortex  Centres  for  Epilepsy. — As  this  is  an  operation  1 
which  may  be  tried  in  the  future,  it  will  be  well  to  mention  one 
case.    Prof.  Keen,  of  Philadelphia  (Am.  Journ.  Med.  Sci.,  Oct. 
and  Nov.  1888),  successfully  excised  the  centre  for  left  wrist  and 
hand  in  an  epileptic  whose  fits  always  began  in  the  left  hand. 

The  patient,  aged  twenty,  had  had  a  fall  on  his  head  when  thirteen.  There 
were  no  definite  traces  of  this,  and  exploration  of  the  part  which  had  possibly 
been  struck  detected  nothing  abnormal.  Each  fit  invariably  began  in  the  left 
arm  and  fingers.  The  thumb  and  fingers  became  rigid  and  extended,  widely 
separated,  the  hand  and  forearm  in  a  right  line,  and  the  elbow  flexed.  Usually 
both  legs  were  next  attacked,  the  left  usually  before  the  right,  and  crossed  in 
front  of  it ;  next  the  face  was  attacked,  the  mouth  being  drawn  to  the  left.  After 
this  the  convulsions  became  general. 

The  fissure  of  Rolando  being  marked  on  the  scalp  ;  in  order  to  indicate  it  on 
the  skull  itself,  two  small  incisions  were  made  at  the  ends  of  the  line,  and  with  a 
bone  gouge  two  small  circles  were  made  through  these  on  the  skull.    A  i|  inch 
trephine  was  then  applied  with  the  centre-pin  ±  inch  behind  the  fissure  of 
Rolando,  the  lower  margin  of  the  trephine  being  about  J  inch  above  the  temporal 
ridge.    The  crown  was  placed  in  1-2000  bichloride  solution,  carefully  kept  at  T. 
ioo°-io5°.    The  bone  and  dura  mater  both  appeared  normal ;  no  bulging  was 
observed,  and  the  pulsation  was  regular.    The  dura  was  now  incised.    The  pia 
was  very  much  infiltrated  with  serum,  producing  an  cedematous  layer  much 
obscuring  the  brain-tissue,  especially  the  sulci  over  all  this  area.    Two  convolu- 
tions, running  obliquely  downwards  and  forwards,  crossed  the  trephine  opening, 
while  at  the  anterior  border  a  third  convolution,  with,  apparently,  a  like  direc- 
tion, came  into  view.    An  attempt  was  made  to  determine  which  was  the  Rolando 
fissure  by  examining  the  depths  of  the  sulci,  but  as  both  were  about  1  inch  deep, 
this  gave  no  clue.    By  the  cyrtometer  (disinfected)  the  position  of  the  fissure  of 
Rolando  was  redetermined.    This  ran  in  the  middle  of  the  three  convolutions 
To  determine  the  seat  of  the  hand-centre  a  faradic  battery  was  used,  the  ends  of 
the  wires  being  wrapped  in  berated  cotton  dipped  in  bichloride  solution.  Stimulat- 
ing the  two  posterior  convolutions  gave  no  results.    When  the  anterior  one  of 
the  three  was  touched  the  hand  instantly  moved,  the  wrist  and  fingers  being 
extended    Above  this  centre  were  the  shoulder  and  elbow  centres,  and  below 
that  for  the  face.    The  opening  in  the  skull  was  now  enlarged,  and  the  portion  of 
the  hand-centre  about  ij  inch  long,  as  ascertained  by  the  battery,  was  then 
incised  above  and  below  with  a  knife,  the  lower  incision  being  §  inch  above  toe 
temporal  ridge.    The  lower  end  of  the  portion  to  be  removed  was  then  lifted  up, 
and  the  loosened  convolution  cut  away  with  scissors.    While  this  was  done  no 
movement  was  perceived.    The  battery  wires  were  now  again  applied.   At  tne 
remaining  part  of  the  convolution  above,  flexure  and  extension  of  the  left  elbow, 
elevation  and  abduction  of  the  shoulder  were  noticed  ^f^t^lZ 
maining  below  produced  an  upward  movement  of  the  whole  left  face.    The  large 
Vessels  in  the  brain  were  extremely  gently  tied  with  chromic  gut,  and  oozing 
Tecked  by  hot  water  and  cocaine  (4  per  cent.).    The  dura  mater  was  sewn  with 
chromic  gut,  two  bundles  of  horsehair  being  placed  beneath  it.    The  disc  of  bone 
andTom!  fifteen  pieces  removed  were  replaced  on  the  dura.   Soon  after  the 
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patient  recovered  from  the  ether  lie  had  a  fit,  but  the  hand  did  not  move.  The 

I  patient  made  a  good  recovery,  and  a  month  after  the  operation  the  skull  was  as 

II  firm  on  one  side  as  the  other,  with  very  slight,  if  any,  irregularity  where  the 
i;  pieces  of  bone  were  replaced.  The  fits  were  greatly  diminished,  and  only  of  a 
I  momentary  character,  practically  petit  mal.    There  was  no  convulsive  movement 

whatever  ;  the  hands  and  wrist  were  as  before.    Seven  weeks  after  the  operation 
the  patient  wrote  that  motion  was  returning  in  the  left  hand.    Dr.  Keen  thought 
that  by  •'  compensation"  it  was  nearly  certain  that  in  time  control  over  the  left 
I  hand  would  be  regained  through  the  other  hand  centre. 

The  above  remarks  x-efer  to  attempts  to  remove  certain  definitely 
I  localised  small  centres.  The  following  words  of  Prof.  Mace  wen 
Brit.  Med.  Joitm.,  Aug.  11,  1888)  have  an  important  bearing 
on  this  matter,  and,  from  his  wide  experience,  carry  great  weight. 
"Can  the  motor  area  be  removed  in  large  pieces  with  immunity 
from  serious  consequences  ?  If  this  region  be  of  such  psychical 
importance  to  movement,  and  destructive  cortical  lesions  in  it  are 
followed  by  secondary  degeneration  of  the  motor  tracts,  then 
I  excision  of  these  areas  will  necessarily  induce  permanent  paralysis, 
late  rigidity,  and  ultimate  structural  contracture.  The  removal 
of  large  wedges  from  the  brain,  especially  in  the  motor  centres, 
will  produce  serious  effects  upon  the  brain  as  a  whole,  causing, 
during  cicatrisation,  a  dragging  and  displacement  of  the  neigh- 
bouring parts,  with  final  anchoring  of  the  cerebrum  to  the  cicatrix.* 
....  In  the  presence  of  a  stationary  cicatrix,  or  a  slow-growing 
neoplasm  in  the  motor  area,  occasionally  producing  fits,  few  would 
attempt  the  removal  of  such  a  large  wedge  of  the  motor  region 
as  to  induce  permanent  hemiplegia.  Even  when  the  fits  are  much 
more  numerous  and  aggravated,  it  is  serious  to  contemplate  the 
production  of  hemiplegia  while  attempting  the  cure  of  the  fits. 

Anchoring  of  the  Brain  and  some  of  its  Consequences.— When  injury  has  been 
inflicted  on  the  surface  of  the  cerebrum,  followed  by  plastic  effusion  and  cica- 
tricial formation,  the  superficial  substance  is  apt  to  become  soldered  to  the  mem- 
branes when  these  remain  intact,  which  in  turn  may  be  soldered  to  the  skull,  or, 
in  the  event  of  their  detachment,  the  brain  may  become  directly  adherent  to' the 
bone.  Thus,  the  surface  of  the  brain  becomes  anchored  or  soldered  to  its  rigid 
walls.  It  has  no  longer  the  free  play  within  its  water-bed  to  expand  and  con- 
tract according  to  the  varying  states  of  the  circulation.  Each  variation  pro- 
duces a  dragging  of  the  brain  at  the  spot,  and  through  it  the  whole  hemisphere 
at  least  is  affected.  Any  sudden  physical  effort  pulls  on  the  brain,  producing  a 
slight  shock,  a  momentary  disturbance  just  as  if  the  cerebrum  had  received  a 
Wow.  Vertigo  results.  People  affected  in  this  way  cannot  rise  up  quickly,  or 
perform  any  sudden  movement  of  the  body  or  head,  without  experiencing  a 
sensation  of  giddiness,  which  sometimes  causes  them  to  drop.  Following  upon 
Wis,  the  grey  matter  of  the  cortex,  immediately  surrounding  the  cicatrix,  by  the 
mcessant  movement  is  apt  to  become  unstable  and  produce  fits.  Some  cases  of 
traumatic  epilepsy  are  thus  caused.  Further,  if  the  cortical  irritation  be  con- 
-  nuea,  encephalitis  is  occasionally  produced,  often  appearing  in  a  chronic  form 

1  long  remaining  so,  though  susceptible  of  being  lit  up  into  an  acute  affection, 
if  tht  tempe.ra*a?e  remain  hiSh>  ^tive  interference  is  apt  to  induce  an  extension 

ne  encephalitis.  Operation  in  such  cases  should  be,  when  possible,  postponed, 
atal  i«?  of  thif. advice  has,  to  my  knowledge,  in  one  instance,  hastened  the 
atai  issue,  encephalitis  becoming  rapidly  general  " 
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No  doubt  these  epilepsies,  when  ilong  continued,  especially  in 
early  life,  are  apt  to  lead  to  great  and  extensive  instability  of  the 
motor  cortex,  so  as  to  warp  the  whole  cerebral  function,  and 
ultimately  involve  life  itself.  Still,  how  much  better  is  the  cure 
by  the  removal  of  a  large  wedge,  involving  the  greater  part  of 
the  motor  area  ?  How  many  people  would  submit  to  have  their 
upper  and  lower  limbs  on  the  same  side  of  the  body  amputated 
at  their  proximal  points — for  this  is  what  the  hemiplegia  amounts 
to — in  the  process  of  cure  of  their  fits.  Numerous  epileptics 
have  been  asked  the  question  by  me,  but  none  have  expressed 
their  willingness  to  undergo  such  a  cure.  Even  had  they  done 
so,  the  circumstances  would  require  to  have  been  exceptional  to 
induce  one  to  hazard  the  life  of  the  patient  for  so  poor  a  result. 
....  Nor  is  the  removal  of  very  large  tumours  and  large 
wedges  of  brain  free  from  immediate  peril  to  life.  In  several 
instances  operated  on  elsewhere  death  has  ensued — one  while  the 
tumour  was  being  removed,  and  one  immediately  after  the  com- 
pletion of  the  operation." 

Closure  of  the  Wound. —  All  bleeding  having  stopped,  the  cut 
dura  mater  is  sutured  with  fine  catgut,  and  the  pieces  of  bone  are 
placed  on  it.  If  the  brain  bulges  much  when  the  dura  mater  is 
being  sutured,  it  should  be  depressed  with  a  copper  spatula,  while 
the  edges  of  the  dura  are  quickly  sutured  by  a  continuous  catgut 
suture.  Room  must  be  left  for  drainage,  and  the  flap  secured 
with  medium-sized  silk  and  horsehair  sutures.  Prof.  Horsley 
removes  the  drainage-tube,  which  is  to  be  inserted  at  the  most 
dependent  part  of  the  incision  (as  the  patient  lies  in  bed)  at  the 
end  of  twenty-four  hours,  and  makes  firm  but  gentle  pressure 
over  the  centre  of  the  flap.  The  tube  serves  to  remove  the 
steady  oozing  of  blood  and  serum  from  the  cut  surfaces,  which 
takes  place  during  the  first  twenty-four  hours,  and  its  removal  at 
the  end  of  this  time  is  advised,  in  order  to  allow  of  a  certain 
amount  of  tension  of  wound  exudation  to  occur  within  the  cavity, 
this  tension  not  interfering  with  primary  union  if  kept  within 
-proper  bounds,  while  it  secures  pressure  on  the  brain  which  is 
tending  to  extrude,  and  serves,  when  the  wound  is  finally  healed, 
to  separate  the  skin  flap  from  the  brain  beneath  by  a  cushion  of 
soft  connective  tissue.  If,  after  the  removal  of  the  tube,  there  is 
much  pain  and  throbbing  in  the  wound,  and  the  union  threatens 
to  break  down,  the  edges  must  be  sufficiently  separated  with  a 
probe,  gently  used,  in  the  track  of  the  drainage-tube. 

Causes  of  difficulty  in  cerebral  operations  and  of  their  not 
doing  well : 

1.  The  anaesthetic  not  being  well  taken  (p.  165). 

2.  Hemorrhage  (pp.  231,  246).  In  two  cases  the  haemorrhage 
has  occurred  some  little  time  after  the  operation,  and  has  been 
due  to  the  vomiting  after  the  anaesthetic. 

3.  Shock  (p.  233). 

4.  (Edema  of  the  lungs.— This  is  especially  likely  alter  pro- 
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lono-ed  operations,  where  it  has  been  needful  to  give  ether,  and  in 
cases  where,  for  some  time  before  the  operation,  the  patient  has 
been  practically  bedridden,  and  the  functions  at  a  very  low  ebb. 

5.  Hernia  cerebri. — This  may  occur  in  two  ways  :  (a)  Imme- 
diately, during  the  operation,  in  a  case  where  there  is  much 
evidence  of  intra-cranial  pressure,  and  where  it  has  not  been 
possible  to  remove  the  cause.  Thus,  in-  Dr.  Pilcher's  _  case  (loc. 
supra  cit.),  the  projecting  cerebral  mass  was  so  great  in  volume 
and  so  tense  that  there  was  no  possibility  of  returning  it  within 
the  cranial  cavity,  nor  of  covering  it  by  the  usual  flaps.  Accord- 
ingly it  was  sliced  down  to  the  level  of  the  bone,  (b)  Later  on, 
it  may  point  to  unrelieved  tension,  as  in  a  case  of  mine  of  cerebral 
abscess  to  which  I  have  alluded  (p.  209)  and  in  which  a  good 
recovery  took  place  after  evacuation  of  the  re-collection  of  pus. 
In  such  a  case  constant  pressure  with  the  aid  of  a  piece  of  sheet- 
lead,  notched  or  perforated  for  the  drainage  tube  will  be  found 
most  useful.  In  other  and  more  numerous  cases  a  later  hernia 
cerebri  points  to  septic  changes.  Dr.  Macewen  thus  points  out 
another  cause:  "It  is  true  that  round  many  neoplasms  there  is 
a  zone  of  encephalitis,  and  should  this  be  extensive  and  of  the 
nature  of  red  softening,  false  hernia  cerebri  is  prone  to  form.  It 
was  supposed  that  false  hernia  cerebri  was  entirely  due  to  decom- 
position, many  recent  writers  averring  that  it  cannot  occur  unless 
when  operations  are  conducted  non-antiseptically,  basing  their 
belief  on  experimental  investigations  conducted  on  brains  in  a 
physiological  state.  Had  they  concluded  that  the  formation  of 
false  hernia  cerebri,  after  operations,  was  principally  caused  by 
decomposition,  and  always  so  when  it  occurred  after  operations  on 
a  physiological  cerebrum,  they  would  have  been  right.  The  con- 
sistence of  false  hernia  cerebri  is  identical  with  red  softening  of 
the  brain,  occurring  in  idiopathic  affections  in  which  there  had  been 
no  operation.  In  one  instance,  in  which  trephining  was  performed 
for  the  relief  of  pressure  causing  total  hemiplegia,  and  when  the 
symptoms  indicated  either  acute  encephalitis  or  abscess,  or  both, 
the  moment  the  dura  mater  was  opened  a  large  mass  of  encephal- 
itis protruded  though  the  membranes,  forming  a  false  hernia 
cerebri  on  the  surface  cf  the  scalp.  This  encephalitis  was  not 
occasioned  by  septic  matter  introduced  through  a  wound,  as  it 
occurred  the  moment  the  wound  was  made.  Around  neoplasms 
red  softening  sometimes  exists,  and  interference  might  possibly 
occasion  an  extension  of  the  affection,  though  were  the  operation 
conducted  with  strict  antiseptic  precautions,  the  possibility  of  its 
formation  would  be  reduced  to  a  minimum.  With  this  exception, 
there  has  been  no  false  hernia  cerebri  after  any  of  my  operations." 

6.  Septicemia. 

7-  Impossibility  of  complete  removal. 
8.  Recurrence. 

In  some  cases  where  the  growth  has  not  been  found,  or  where 
its  complete  removal  has  not  been  possible,  the  symptoms  have 
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been  materially  improved  by  the  relief  given  to  the  pressure. 
Thus,  in  the  Lancet  of  April  7,  1888,  a  case  under  the  care  of  Mr. 
F.  A.  Heath  is  reported,  in  which,  though  the  tumour  was  not  re- 
moved, owing  to  adhesions  to  the  anterior  fossa,  the  benefit 
derived  from  the  relief  given  to  the  pressure  was  most  decided. 

The  patient  recovered  promptly  from  the  operation,  with  the  formation  of  a 
hernia  under  the  healed  scalp,  shortly  after  regained  a  considerable  power  of 
motion  in  the  paretic  limbs,  remained  free  from  epileptic  attacks  for  over  two 
months,  and  for  a  long  time  was  rid  of  the  headache.  He  was  seen  thirteen 
months  after  the  operation,  and  though  completely  blind  could  walk  about  very 
well.  Of  late  the  headache  had  returned,  and  the  epileptic  attacks  had  become 
more  frequent. 

The  following  case  of  Fischer's,  of  Breslau  (Ccntr.  f.  Chir., 
Bd.  xxix.  1889),  bears  on  the  same  point. 

A  patient  was  admitted  with  complete  paralysis  of  the  right  arm,  which  had 
been  coming  on  for  a  year,  and  very  severe  headache  on  the  left  side.  The  right 
leg  was  also  weaker,  dragging  a  little  in  walking.  The  left  pre-central  convolu- 
tion was  exposed,  but  no  trace  of  a  tumour  could  be  found.  The  patient  ex- 
perienced great  relief  from  the  operation.  The  headache  was  gone,  the  arm 
paralysis  was  less,  and  the  convulsions  ceased.  Five  months  later  the  patient 
began  to  complain  again,  the  paralysis  of  the  right  arm  and  leg  having  increased, 
and  epileptiform  seizures  being  of  daily  occurrence.  He  urged  repetition  of  the 
operation.  The  skull  being  again  opened  at  the  same  place,  a  red  tabulated 
tumour  soon  bulged  up.  It  was  shelled  out  piecemeal  with  the  finger,  as  it  con- 
tinually broke  off  on  pulling,  severe  haemorrhage  resulting.  The  growth  was  also 
firmly  adherent  to  the  dura.  The  hole  in  the  brain  was  lightly  plugged  with 
iodoform  gauze.  All  symptoms  of  growth  were  again  in  abeyance.  Two  months 
later  the  patient  began  to  complain  again,  and  now  a  growth  grew  through  the 
trephine  opening.  The  autopsy  showed  that  the  growth  in  the  brain  had  been 
completely  removed.  The  recurrence  started  from  the  dura.  It  was  a  vascular 
round-celled  sarcoma. 


CHAPTER  IV. 


OPERATIONS  ON  THE  FACE. 

OPERATIONS  ON  THE  FIFTH  NERVE. 

As  the  surgeon  will  not  be  called  in  until  all  other  treatment 
has  failed,  and  the  patient  is  desirous  of  relief,  as  radical  as  may 
be,  neurectomy  alone  will  be  described  here. 

With  regard  to  the  two  operations,  neurectomy  and'nerve-stretch- 
ing.  I  think  the  respective  value  may  be  summed  up  in  some  such 
way  as  this,  It  would  appear  from  Wagner's  *  laborious  collection 
of  135  cases  of  neurectomy,  that  18  remained  cured  after  as  long 
a  period  as  three  years.  I  am  unable  to  find  any  case  of  nerve- 
sfcretching  reported  as  cured  after  a  longer  period  of  watching 
than  eight  months,  f 

First  Division  of  Fifth  Nerve :  Neurectomy. 

Neurectomy.— The  incision  should  be  horizontal,  and  lie  below 
the  margin  of  the  eyebrow,  thus  leaving  little  scar.  The  supra- 
orbital notch,  being  made  out  J  by  firm  pressure  when  the  patient 
is  under  an  anesthetic,  the  eyebrow  is  drawn  up  and  the  eyelid 
down,  and  an  incision  an  inch  and  a  half  long  is  made  along  the 
supra-orbital  margin,  with  its  centre  opposite  to  the  notch  The 
skm  occipito-frontalis,  orbicularis,  and  palpebral  ligament  being 
divided,  the  cellular  tissue  is  separated,  the  nerve  found  in  the 
notch,  set  free,  traced  back  as  far  as  possible  so  as  to  include  the 
supratrochlear  if  possible,  drawn  up  with  a  strabismus  hook  and' 

*  Arch.f.  Chir.,  Bd.  xi. 

t  For  a  reference  to  the  statistics  of  Hahn,  of  Berlin,  quoted  by  Dr.  Chandler 
m  his  tabulation  0f  cases  (Mio  York  Med.  Becord),  and  for  Dr.  Gray's  tables 
(Journ_  of  MUrology  anci  psychiatry,  May  1882),  I  am  indebted  to  a  paper  by  Dr 
.    R-  5°wler  (Annals  of  Surgery,  vol.  iii.  No.  4,  p.  269),  which  for  its  fulness  and 

i^^r11  r?7  of  r:ference- For  the  more  detaiied 

account  of  these  and  all  operations  on  nerves,  I  would  refer  my  readers  to 
M.  Chipault  s  Chir.  Opir.  du  Systeme  Nerveaux,  t.  i.  t.  ii.,  Paris  180c 

JL  T^S+Ta"°Sal  n°tCh  °r  f0rameu  can  be  felt  ab°»t  the  junction  of  the 
inner  with  the  middle  third  of  the  supra-orbital  margin.    From  this poYn  a 

iatrfr?arline'.draWn  WithaSlight  inCliDati0D  out-ards,  so  as  to  cros  he 
*M^:t™^T?  hiC^id^h  "  b°th  jaWS'  *>aSSes  over  the  inft 
Surgical,  p.  6.  Holden,  Landmarks,  Medical  and 
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a  full  inch  removed.    The  wound  should  be  closed  with  a  few 

horsehair  sutures. 

To  facilitate  this  step,  the  orbital  fat  must  be  depressed  with  a 
copper  spatula.  The  vessels  are  usually  wounded,  and  give  a 
little  trouble.  As  with  the  other  branches  of  the  fifth,  the  supra- 
orbital often  appears  smaller  than  it  does  in  the  dissecting-room. 

Supra-trochlear  Nerve.— In  an  inveterate  case  of  neuralgia  of 
the  first  division  of  the  fifth  nerve,  if  the  surgeon  does  not  feel 
sure  that  he  has  in  the  preceding  operation  got  behind  the  point 
of  origin  of  the  supra-trochlear,  this  nerve  must  be  cut  down  upon. 
Sir  W  MacCormac  {Operations,  part  ii.  p.  467)*  glves  the.  io\\ow- 
ing  advice  :  "The  position  of  the  supra-trochlear  nerve  is  indicated 
bv  an  imaginary  line  drawn  from  the  outer  angle  of  the  mouth 
through  the  inner  canthus  of  the  eye  to  the  orbital  margin ;  at 
this  point  the  nerve  will  be  found  as  a  single  branch,  or  as  two  or 
three  slender  filaments,  escaping  from  the  orbit  above  the  pulley  of 
the  superior  oblique  To  reach  the  nerve,  make  a  convex  inci- 
sion at  the  superior  internal  angle  of  the  orbit,  immediately  below 
the  eyebrow,  and  search  for  the  pulley  of  the  superior  oblique, 
above  which  the  nerve  runs." 

Second  Division  of  Fifth  Nerve  :  Neurectomy  and 

Nerve-Stretching'.  .  . 

Neurectomy.-Cases  justifying  :  epileptiform  neuralgia  resist- 
ing an  other  treatment,  extraction  of  teeth,  the  continuous 
cufrent,  &c.  Cases  in  which  life  is  a  burden  where,  owing  to 
the  frequent  recurrence  from  the  slightest  touch,  from  a  draught 
of  air  or  taking  food,*  the  patient  is  unfit  for  work,  sleepless  and 
emaciating,  and,  perhaps,  becoming  a  morphia-habitue. 

noZtfu  Cas es  -Cases  in  which  the  neuralgia  isascendmg- 
y^titin^t  the  inferior  dental,  then  the  superior  maxillary, 
and  so  on  incite  of  operation.  Here  the  severer  operation  given 
at  p  259  may  be  required.  If  other  conditions  are  favourable,  age 
does  not  necessarily  prohibit  the  operation.^ 

Onerations.-These  may  be  classed  under  three  heads.  A.  Antral, 
the  ^rvfbeing  reached  from  the  front  through  the  anterior  and  poa- 
W  wSlTtL  antrnin.  B.  Orbital.  This  method  is  a  modificat  on 
of  he  first     The  advantage  is  that  the  antrum 
nerve  beingfulWlJackJ^ 

TTTT^tient  of  DTl^r's  {Annals  of  Surgery,  vol.  iii.  No.  4.  P-  3°°> 
guide  the  stream  away  from  the  diseased  siue,  uimu 

at  all,  and  that  of  a  liquid  character. "  .     of  the  mfe- 

+  Dr.  Maclean,  of  Detroit,  in  a  discussion  on    a  Case  of  fcxcis 

years  in  the  first  case. 
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(Wagner,  Horsley).    As  Prof.  Horsley  {Brit.  Med.  Journ.,  vol.  ii. 
1891,  P-  IJ42)  allows  that  in  this  method  the  antrum  is  liable  to 
be  opened — though  if  tbis  happen  the  inconvenience  is  slight — and 
as  the  antral  method  gives  more  room  for  what  is  a  difficult  opera- 
tion, I  do  not  recommend  the  orbital  modification.    0.  Pterygo- 
maxillary,  Llicke  (Zeitsch.  f.  Ohir.,  1875),  Lossen  (Oentr.  f.  Ohir., 
1876),  Braun  (Ccntr.  f.  Ohir.,  1882).    Here  the  nerve  is  reached 
in  the  spheno-maxillary  fossa,  not  from  the  front,  but  at  the  side, 
by  an  operation  which  turns  down  tbe  zygoma  and  masseter,  and 
is  similar  to  that  described  as  Bose's  (p.  259).    The  advantages 
claimed  are  that  the  antrum  is  not  opened,  an  objection  to  which 
I  have  alluded  above.    Again,  the  scar  being  placed  at  the  side  is 
less  prominent  when  the  patient  is  looked  at  full  face.    In  reply 
to  this,  I  would  say  that  in  the  only  case  (p.  262)  in  which  I  have 
performed  Carnochan's  operation,  the  scar  was  subsequently  very 
little  noticeable.    As  I  look  upon  the  pterygo-maxillary  operation 
as  graver  than  Carnochan's,  more  troublesome  from  bleeding,  more 
risky  of  grave  septic  results  from  its  relations  (e.g.,  the  pterygoid 
plexus),  and  more  certain  to  be  followed  by  stiffness  of  the  jaw,  I 
should  only  perform  it  in  cases  where  it  was  probable  that  the  third 
division  should  be  resected  at  the  foramen  ovale,  as  well  as  the 
I  second  in  the  spheno-maxillary  fossa,  or  at  the  foramen  rotundum. 
Antral  Operation. — This,  often  known  as  Carnochan's,  has  the 
advantage  of  removing  the  whole  of  the  second  division  of  the 
fifth,  together  with  the  spheno-palatine  ganglion  as  far  back  as 
the  foramen  rotundum,  the  nerve  forming  the  guide  to  the  surgeon 
from  the  surface  backwards. 

Carnochan  (Amer.  Journ.  Med.  Sci.,  1858,  p.  136)  looked  upon 
the  removal  of  Meckel's  ganglion  as  the  key  of  the  operation. 
Whether  his  view  was  right  that  this  body  could  be  likened  to  a 
galvanic  battery,  keeping  up  a  continuous  supply  of  "morbid 
nervous  sensibility,"  there  is  no  doubt  that  removal  of  the  nerve 
beyond  the  ganglion  is  strongly  advisable,  as  by  this  step  the 
spheno-palatine  branches  to  the  gums  are  also  removed.  As 
pointed  out  by  Mr.  Cbavasse  (Med.  Ohir.  Trans.,  vol.  lxvii  p'  151) 
and  Mr.  Glutton  (St.  Thomas's  Hosp.  Repts.,  vol.  xv.  p.  213)  re- 
moval of  the  nerve  beyond  Meckel's  ganglion  ensures  the  dis- 
connection of  the  posterior  dental  nerve  *  from  the  brain,  which 
is  probably  the  explanation  of  the  success  which  follows  the 
operation. 

^An  anesthetic  being  given,  and  the  parts  shavedf  and  cleansed, 

*  In  both  of  Mr.  Chavasse's  cases  the  commencement  of  the  pain  was  invariably 
referred  to  the  periphery  of  the  posterior  dental  branches,  and  it  appeared  very 
doubtful  if  stretching  would  have  had  any  effect  on  slender  branches  at  some 
■•stance  from  the  extension  point.  Both  of  Mr.  Chavasse's  cases  remained  prac- 
"caiiy  well  two  years  and  a  year  and  a  half  after  operation_ 

t  In  one  of  Mr.  Clutton's  cases  this  could  not  have  been  borne  before.  Kecur- 

Z°w  !llg  reli6Ved  by  qUiniDe'  ensued  in  both  of  Mr.  Clutton's  cases 

witnin  tne  year. 
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a  T-iucision  is  made  with  the  horizontal  portion  reaching  from 
canthus  to  canthus  just  below  the  orbit,  and  the  vertical  one 
running  down  close  to  the  angle  of  the  mouth.  The  flaps  thus 
marked  out  being  reflected  and  all  haemorrhage  stopped,  the 
infra-orbital  nerve  is  defined,  cut  as  long  as  possible,  and  a  piece 
of  silk  tied  round  it  to  make  it  serve  as  a  guide. 

A  i-inch  trephine  is  then  applied  just  below,  and  including, 
the  infra-orbital  foramen,  so  as  to  remove  the  anterior  wall  of  the  ' 
antrum  ;  next,  the  same  sized  or  a  £-inch  trephine  is  applied  to 
the  posterior  wall  of  this  cavity  so  as  to  expose  the  spheno- 
maxillary fossa.  Free  and  troublesome  haemorrhage  must  be  ■ 
expected,  partly  from  the  vascular  facial  bone,*  partly  from  the 
mucous  membrane  of  the  antrum,  and  in  the  fossa  itself,  where 
the  bleeding  is  always  copious,  from  the  terminal  branches  of  the 
internal  maxillary.  Pressure  with  small  sponges  in  holders  may 
be  relied  upon.  The  next  step  is  to  open  up  the  infra-orbital 
canal  with  a  small  chisel ;  strong  scissors,  or  fine  cutting  pliers, 
being  used  to  enlarge  the  wound. 

During  the  operation,  if  daylight  fail,  a  laryngeal  mirror  and 
artificial,  or  electric,  light,  will  greatly  help  the  surgeon. 

The  nerve  being  now  brought  into  the  posterior  trephine- 
aperture,  it  is  traced  into  the  spheno-maxillary  fossa,  which  it 
enters  through  the  foramen  rotundum.   Being  kept  on  the  stretch 
by  means  of  the  piece  of  silk,  it  is  severed  with  long,  delicate, 
curved  scissors  as  far  back  and  as  near  the  foramen  as  possible. 
If  it  is  still  held  by  filaments  passing  downwards  (spheno-palatine  • 
branches),  these  should  be  also  divided  with  scissors.  Mr.  Clutton  i 
considers  that  the  total  length  of  nerve  removed  from  the  infra-  • 
orbital  foramen  to  the  foramen  rotundum  should  be  at  least 
I  f  inch,  without  including  any  of  its  branches.    Iodoform  should  I 
be  dusted  in  at  once,  and  the  wound  plugged  temporarily  with 
carbolised  sponges  sprinkled  with  iodoform.    When  all  haemor- 
rhage- has  stopped  these  are  removed,  and  the  spheno-maxillary 
fossa  and  antrum  are  lightly  plugged  with  aseptic  gauze,  wrung  . 
out  of  carbolic  acid  (i  in  20).    The  flaps  are  partially  adjusted  with 
a  few  points  of  suture,  leaving  room  for  drainage  and  the  removal 
of  the  strips, f  iodoform  dusted  on,  and  boracic  acid-lint  wrung  out 
of  the  same  lotion  iced,  applied  constantly  and  renewed  frequently 
for  the  first  few  days,  or  dry  gauze  dressings  applied. 

Difficulties  which  may  be  met  with  During  the  Operation. — 
1.  Haemorrhage.  2.  The  nerve  breaking,  or  being  divided  pre- 
maturely. 3.  A  deep  wound,  difficult  to  illuminate,  especially  if 
the  antrum  is  deep  between  the  two  trephine  wounds. 

After  any  of  these  operations  011  the  fifth  nerve  the  patient 
should  be  strictly  cautioned  to  avoid  exposure  to  any  of  the 

*  The  superficial  haemorrhage  will  be  all  the  freer  in  proportion  as  the  part 
has  been  recently  submitted  to  blistering,  liniments,  &o. 

f  To  be  removed  in  twenty-four  or  forty-eight  hours  according  to  the  amount 
of  haemorrhage  met  with  during  the  operation. 
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causes  of  a  return  of  his  enemy.  The  chief  are  given  below 
(p.  268). 

Operations  on  the  Third  Division  of  the  Fifth  Nerve. 

 I  shall  describe  here  neurectomy,  first  of  the  inferior  dental,  a 

nerve  so  commonly  the  seat  of  neuralgia ;  then  of  the  lingual 
gustatory,  which  is  much  less  frequently  affected  ;  and,  lastly, 
operations  by  which  the  trunk  can  be  reached  at  the  foramen 
ovale,  part  of  the  Gasserian  ganglion  removed,  and  the  second 
division  attacked  at  the  same  time. 

Inferior  Dental:  Neurectomy. — This  nerve  may  be  attacked 
in  three  places — at  the  mental  foramen,  in  the  dental  canal,  and 
above  the  dental  canal.    Experience  has  shown  that  the  relief 
after  the  first  two  methods  is  so  transitory  that  the  higher  opera- 
tion should  always  be  resorted  to.    The  best  method  is  that  by 
which  the  nerve  is  reached  by  widening  the  sigmoid  notch.  This 
is  practically  an  old  operation  of  Velpeau's,  much  improved  and 
modified  according  to  the  needs  of  modern  surgery  by  Prof.  Horsley 
(Brit.  Med.  Journ.,  vol.  ii.  1891,  p.  119),  and  Mr.  Rose  (ibid., 
vol.  i.  1892,  p.  160).    The  face  having  been  shaved  and  cleansed', 
the  external  meatus  cleansed  and  plugged  with  aseptic  wool,  the 
patient  is  placed  under  an  anaesthetic,  and  an  incision  is  made, 
starting  from  about  the  middle  of  the  zygoma,  and  passing  back- 
wards and  downwards  in  front  of  the  tragus  to  the  angle  of  the 
jaw,  and  then  forwards  as  far  as  a  spot  just  behind  the  facial 
artery.    The  flap,  consisting  of  skin  and  superficial  fascia  only,  is 
raised  forwards  as  far  as  the  anterior  border  of  the  masseter,  and 
the  edge  of  the  parotid  and  the  lower  border  of  Stenon's  duct  are 
then  clearly  defined    The  greatest  care  must  be  taken  during  the 
above  step  not  to  divide  any  of  the  branches  of  the  facial  nerve  or 
ito  injure  any  of  the  lobules  of  the  parotid  gland.    The  flap  having 
been  turned  forward  and  covered  by  an  aseptic  sponge,  the  next  step 
is  to  divide  the  masseteric  fascia  and  muscle  down  to  the  bone, 
horizontally  between  Stenon's  duct  and  the  highest  branch  of 
the  facial  nerve  below  it.    The  muscle  and  periosteum  are  next 
separated  hj  blunt  raspatories  with  sufficient  freedom  to  expose 
the  sigmoid  notch  and  the  adjacent  parts  of  the  coronoid  and 
condyloid  process.    Smart  oozing  must  be  expected  from  the 
masseteric  artery,  and  arrested  by  firmly  applied  sponge-pressure. 
Ihe  next  step  consists  in  enlarging  the  sigmoid  notch  as  far  as  the 
upper  orifice  of  the  dental  canal.    This  is  done  by  applying  a 
i-mch  trephine,  applied  so  as  to  leave  between  it  and  the  notch  a 
narrow  bridge  of  bone,  subsequently  clipped  away  with  bone 
iorceps.    Great  care  must  be  taken,  owing  to  the  varying  thick- 
ness of  the  bone,  in  the  use  of  the  trephine  ;  otherwise  the  inferior 
aental  artery  will  be  wounded  or  the  bone  fractured.*    The  bone 
^mgbeen  removed  sufficiently,  some  loose  yellow  fat  usually 

*  To  avoid  this  last  complication  Prof.  Horsley  advises  first  drilling  the  bone 
m  ha  row  of  holes  along  the  line  of  the  part  to  be  removed,  and  then  cutting  it 
out  W1th  curved  bone-forceps  (loc.  supra  cit.  p.  1193,  Fig.  2). 

R 
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comes  into  view,  and,  to  avoid  bleeding,  the  inferior  dental  and 
the  internal  maxillary,  if  this  be  in  the  way,  should  be  secured 
between  two  ligatures.  The  inferior  dental  nerve  is  next  identified 
and  secured  by  a  silk  ligature.  The  external  pterygoid  having 
been  levered  upwards  or  divided  if  needful,  the  nerve  is  followed 
close  up  to  the  foramen  ovale,  and  divided  as  high  up  and  as  low 
down  as  possible.  The  lingual  nerve,  which  lies  somewhat  ante- 
riorly and  on  a  deeper  plane,  is  then  treated  in  a  similar  way 
Any  venous  bleeding  which  cannot  be  dealt  with  by  ligature  should 
be  met  by  firm  pressure  with  aseptic  sponges.  Irrigation  with 
lot.  hyd.  perch,  (i  in  4000),  used  at  intervals,  is  now  repeated,  the 
wound  carefully  dried  out,  a  small  drainage-tube  inserted,  if  there 
be  still  much  oozing  or  if  the  parts  have  been  much  disturbed,  and 
the  wound  united  with  horsehair  sutures. 

Lingual  Gustatory  :  Neurectomy  within  the  Mouth. 
— In  a  few  cases  of  epithelioma  of  the  tongue  not  admitting  of  re- 
moval, this  operation  may  be  performed  in  the  hope  of  relieving 
the  pain  and  diminishing  the  rapidity  of  the  growth,  the  profuse- 
ness  of  the  foetid  dribbling  saliva,  &c.  In  another  small  group  of 
cases  neuralgia  of  the  tongue  resisting  other  treatment,  this  opera- 
tion may  be  resorted  to  with  entire  success,  as  in  the  following 
case : 

Mrs.  A.  D.,  aged  forty-seven,  was  sent  to  me  in  October  1894  by  Surgeon  Captain  1 
Salvage,  stationed  at  Woolwich,  for  stretching  or  neurectomy  of  the  right  lingual. 
I  had  seen  this  patient  at  intervals  for  the  preceding  five  months  for  severe  neuralgia 
of  the  right  side  of  the  tongue.  For  this  many  of  the  patient's  teeth  on  that  side 
had  been  removed,  and  by  my  advice  the  local  application  of  menthol,  injections 
of  morphia  into  the  tongue,  quinine  internally,  and  change  of  air  and  rest  had  all 
been  fully  tried  without  the  least  benefit.  Oct.  11. — Ether  having  been  given, 
the  mouth  well  opened  in  a  good  light,  and  the  tongue  drawn  over  to  the  opposite 
side,  an  incision  was  made  in  the  fold  of  mucous  membrane  between  the  right 
side  of  the  tongue  and  the  gums,  the  centre  of  the  incision  being  opposite  to 
where  the  last  molar  tooth  should  have  been.  The  nerve  having  been  exposed 
where  it  is  lying  under  the  mucous  membrane  just  before  it  dips  under  the 
mylo-hyoid,  was  raised  with  an  aneurism-needle  and  a  full  inch  removed.*  The 
only  after-treatment  consisted  in  painting  the  wound  occasionally  with  a  solution 
of  cocain,  and  the  frequent  use  of  Condy's  fluid  as  a  mouth  wash.  The  patient 
went  out  ten  days  later,  having  completely  lost  her  neuralgia.  This  relief  con- 
tinued two  months  later,  but  the  case,  though  most  encouraging,  must  be 
watched  for  a  much  longer  time  before  it  can  be  considered  conclusive. 

Removal,  more  or  less  complete,  of  Gasserian  Gan- 
glion. Neurectomy  of  Third  and  Second  Division  oi 
Fifth  Nerve  in  front  of  the  Ganglion.  Division  of 
Sensory  Root  of  Fifth  Nerve. 

The  above  operations  are  justified  by  the  fact  that,  as  a  rule, 
neuralgia  returns  within  a  period  of  nine  months  to  two  yean 
after  neurectomy  of  the  trunks  and  branches  of  the  fifth  nerve  by 

*  The  above  operation,  made  use  of  by  Continental  surgeons  for  many  years- 
Roser,  of  Marburg,  having  introduced  the  principle  in  1S55 — is  now  known  it 
France  as  tne  method  of  L6tievant  (Chalot  Chir.  Optrat.  p.  134). 
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any  other  operative  steps.  How  far  these  far  graver  operations 
will  produce  complete  cures  must  at  present  be  uncertain,  as  no 
oases  have  as  yet  been  watched  sufficiently  long.*" 

The  above  operative  steps  can  be  here  described  under  the 
following  heads : — 

A.  Extra-cranial  Method. — By  this  the  ganglion  and  the  second 
and  third  branches  are  reached  by  trephining  at  the  base  of  the 
skull  from  without.  This  method  has  been  brought  into  pro- 
minence in  this  country  by  Mr.  W.  Rose,  whose  name  it  bears. 

Intra-cranial  Method. — Here  the  ganglion  and  the  nerve 
trunks  are  got  at  within  the  middle  fossa,  the  attack  being  made 
through  the  side  of  the  skull  (Horsley,  Wagner,  Hartley). 

A.  Extra-cranial  Method  :  Rose's  Operation.! — Stage  i.  Rejice- 
tumof  Skin  Flap. — The  operative  area  and  the  external  meatus  are 
first  carefully  sterilised  (p.  243),  and  the  eyelids  secured  in  apposi- 
tion by  horsehair  sutures.  The  incision  through  the  skin  and 
superficial  fascia  only  is  made  from  a  point  near  the  outer  canthus, 
bout  half  an  inch  below  the  external  angular  process  of  the 
frontal  bone,  backwards  along  the  upper  border  of  the  zygoma  to 
its  posterior  extremity,  then  downwards  just  in  front  of  the  ear  to 
the  angle  of  the  jaw,  and  finally  forwards  along  the  horizontal 
ramus  as  far  as  the  facial  vessels.  The  semi-circular  skin  flap  is 
raised  without  any  damage  to  the  facial  nerve  or  Stenson's  duct, 
and  is  carefully  protected  with  a  gauze  dressing  from  any  drops  of 
the  anaesthetic  or  other  contamination.  Stage  ii.  Exposure  of  the 
Pterygoid  Space. — An  incision  having  been  made  along  the  whole 
length  of  the  zygoma,  the  periosteum  is  carefully  detached.  Two 
holes  are  then  drilled  through  the  root  of  the  zygoma,  J  and  two 
anteriorly  through  the  zygomatic  process  of  the  malar  bone. 
These  are  to  admit  of  subsequent  wiring  of  the  bone  and  so  to 
ensure  union  without  necrosis.  The  bone  is  then  divided  between 
them,  posteriorly  as  near  the  root  of  the  zygoma  as  possible, 
anteriorly  in  a  direction  obliquely  downwards  and  forwards.  The 
zygoma  is  then  displaced  downwards  and  backwards  together  with 
the  masseter,  this  step  being  facilitated  by  the  division  of  the 
muscular  fibres  attached  anteriorly  to  the  malar  bone.  Some  loose 
cellular  tissue  being  next  removed,  the  coronoid  process  and  tem- 
poral tendon  are  exposed,  and  the  former  process  is  divided 


Thus,  in  only  one  of  Mr.  Rose's  cases  (loc.  supra  cit.)  had  a  period  of  two 
years  elapsed  between  the  operation  and  the  publication  of  the  case.  In  none  of 
Dr.  Hartley's  cases  (Ann.  of  Surg.,  vol.  i.  1893,  P-  5°°)  operated  on  by  himself  and 
otner  surgeons,  and  in  none  of  the  four  cases  operated  on  by  Dr.  Tiffaney  (ibid., 
vol.  1  1894,  P-  47)  had  two  years  elapsed.  In  truth,  in  some  of  these  cases  the 
report  ls  only  carried  up  to  a  few  months  after  the  operation,  and  in  two  to  only 
eighteen  and  nine  days  after. 

J  Mr-cRose  has  described  this  operation  with  full  details  (Brit.  Med.  Journ 
voj.  1.  1S92,  p.  261).  ' 

sever*!?7  TTJ  di*Pensed  with  the  first  two.  The  wound,  though  tested 
severely  (p.  262),  healed  by  primary  union. 
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obliquely  downwards  and  forwards  as  low  down  as  possible.    It  is 
then  turned  upwards  and,  with  the  tendon,  cut  away,  as  owing  to 
the  subsequent  wasting  of  the  muscles  of  mastication  there  is  no 
obiect  in  leaving  it,  and  every  additional  atom  of  space  will  be 
found  most  helpful  in  a  wound-area  so  small  and  so  crowded  with 
important  structures.    Stage  iii.  Exposure  of  the  Foramen  Ovale.- 
It  ib  here  that  the  real  difficulties  of  what  is  one  of  the  most  com- 
plicated operations  in  surgery  commence.    Removal  of  a  little  ' 
cellular  fatty  tissue  will  expose   the  external  pterygoid,  and, 
probably,  the  internal  maxillary  artery  lying  upon  it.  _  I  his  vessel 
having  been  divided  and  removed  between  two  ligatures  the 
inferior  dental  and  lingual  gustatory  should  next  be  identified  (if 
not  divided  at  a  previous  operation)  at  the  lower  border  of  the 
muscle  and  secured  with  silk  ligatures  as  guides.    I  may  here 
remind  my  younger  readers  that  these  nerve  trunks  are  much 
softer  and  look  smaller  in  life  than  they  do  m  the  dissected 
subiect     In  order  to  expose  the  foramen,  the  muscle  is  removed 
partly  by  picking  it  away  piecemeal  with  forceps,  partly  by 
scrapmg  with  raspatories.    By  this  means  the  under  surface  of 
the  ereat  wing  of  the  sphenoid  and  the  external  pterygoid  plate 
are  exposed.    The  foramen  ovale  is  now  to  be  brought  into  view, 
a  matter  often  of  great  difficulty,  and  occasional  reference  to  a 
Lull  held  by  an  assistant  will  be  a  considerable  help  m  indicating 
ts  position  to  the  surrounding  structures     Its  relation-usually 
a  little  behind  and  external-to  the  root  of  the  external  pterygoid 
nlate  is  one  of  the  best  guides,  but  this  is  not  quite  constant. 
Following  up  the  nerves  by  means  of  the  silk  ligature,  is,  after  all 
the  only  reliable  guide  to  the  foramen,  and  to  placing  a  probe  m  it. 
The  chif difficulties  here  are  (i)  the  very  contracted  space  m 
which  the  operator  has  to  work  very  deeply,  with  important 
+    ,lrl  hampering  him  by  their  closeness-*^.,  the  foramen 
E^SaKS?  meningeal  artery  and  the  Eustachia^ 
which  lie  just  internal  and  posterior  to  the  foramen.  The  operator 
Thould  keep  scrupulously  in  front  *  of  the  foramen.    (2)  lhe 
btedL     In  m/case  alluded  to  below,  the  venous  oozmg  me 
ff^'oon  as  the  pterygoid  space  was  opened  up  was  constant 
anil  bX     It  -me  no?  only  from  the  pterygoid  venous ^ 

^eo^^ 

 ~~~7,  „  •,  \  .  t<  Thp  nortion  of  bone  which  one  first  reache? 

*  Mr.  Kose  writes  (Joe.  supra  cit.)  .     The  portior or 


opening. 
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picking  away  the  external  pterygoid  so  as  to  define  the  base  of  the 
skull  was  resumed,  it  started  afresh,  and  this  necessitated  the 
administration  of  so  much  anaesthetic  as  to  compel  me,  after  the 
base  of  the  skull  had  been  trephined,  to  send  the  patient  back  to 
bed  and  to  complete  the  operation  a  few  days  later.  I  have  heard 
of  one  case  in  which  the  operation  was  abandoned  on  account  of 
this  bleeding.  Stage  iv.  Opening  the  Base  of  the  Skull— A.  tre- 
phine *  should  be  applied  to  the  great  wing  of  the  sphenoid,  at  a 
spot  a  little  anterior  and  external  to  the  foramen,f  and  in  such  a 
way,  if  possible,  that  its  disc  just  impinges  on  the  outer  wall  of 
the  foramen.  As  the  skull  is  thinner  on  the  outer  margin  of  the 
trephine  track  than  on  the  inner,  and  as  the  instrument  is  applied 
at  an  angle,  Mr.  Eose's  caution  about  the  dura  mater  should  be 
remembered  here.  Stage  v.  Division  of  the  Nerve  Trunks  and 
Partial  Removal  of  the  Ganglion. — Any  bridge  of  bone  between  the 
trephine  opening  and  the  foramen  having  been  cut  away,  and  the 
opening  enlarged  sufficiently  with  Hoffmann's  forceps  set  at 
different  angles,  gouge,  or  chisel  and  mallet,  the  trunk  of  the 
third  division  with  its  silk  guide  attached,  is  traced  up  to  the 
ganglion,  which  is  gently  loosened  from  its  resting  place  on  the 
petrous  bone.  The  posterior  part  of  it  should  then  be  carefully  re- 
moved, the  third  and  second  divisions  are  then  resected  widely,  but 
no  attempt  should  be  made  to  isolate,  and  divide  the  first.  Stage  vi. 
Closure  of  the  Wound. — All  bleeding  having  been  checked,  the 
irrigation  with  lot.  hyd.  perch.  (1-4000),  which  has  been  continued 
at  intervals,  thoroughly  carried  out,  the  wound  completely  dried, 
iodoform  or  Jeyes'  powder  is  well  dusted  in,  the  zygoma  is  adjusted 
and  secured  by  silver  wire,  and  the  wound  sutured  accurately  with  a 
few  points  of  horsehair.  No  drainage  tube  is  needed  if  the  above 
precautions  are  carefully  attended  to.  The  stitches  from  the  eyelid 
may  be  removed  at  the  end  of  three  or  four  days,  at  which  date  a 
smaller  dressing  of  aseptic  gauze,  sealed  on  with  collodion,  will 
probably  suffice  for  the  wound. 

From  my  experience  of  one  case,  I  would  suggest  that  when  the 
bleeding  is  profuse,  and  the  operation  prolonged,  it  may  be  well  to 
perform  this  complicated  and  most  difficult  operation  in  two  stages. 
My  case  was  as  follows  : 

Mr.  G.,  aged  forty-seven,  a  patient  of  Dr.  Galton,  of  Brixton,  came  first  under  my 
care  in  1892  for  inveterate  neuralgia  of  the  fifth  nerve,  chiefly  affecting  the  second 
division.  For  this  the  nerve  had  been  already  stretched  at  the  infra-orbital 
foramen  :  the  relief  given  by  this  step  was  so  temporary  as  to  be  futile.    In  Oct. 

*  A  special  one  is  made  by  Mr.  Hawksley,  357  Oxford  Street,  of  small  disc, 
with  teeth  adapted  to  the  thickness  of  bone  to  be  cut  through,  and  a  long  handle 
to  meet  the  depth  of  the  wound. 

t  In  Mr.  Rose's  first  four  cases  the  trephine  was  placed,  with  a  blunt  pointed 
centre-pin,  in  the  foramen,  so  as  to  remove  a  disc  of  bone  half  an  inch  in  diameter, 
with  the  foramen  as  its  centre.  The  occurrence  of  epistaxis  and  coffee-ground- 
like vomiting  in  one  case  (this  eventually  did  quite  well)  made  it  probable  that 
the  Eustachian  tube  had  been  encroached  upon  {vide  supra,  p.  260),  thus  running 
the  risk  also  of  septic  contamination  from  the  pharynx. 
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1893, 1  performed  Carnochan's  operation,  which  gave  relief  for  nine  months.  At 
the  end  of  1894  the  patient  came  to  me  with  return  of  pain  in  the  palate  and  back 
of  the  upper  jaw,  and  evidence  that  the  third  and  first  divisions  were  also 
affected.     Rose's  operation  was  performed  at  Guy's  Hospital,  March  22,  1895.  ,1 
Mr.  Rose's  full  account  of  each  step  would  have  rendered  this  operation  compara- 
tively easy  had  it  not  been  for  the  baffling  venous  oozing  which  took  place  con- 
stantly  while  I  was  clearing  the  external  pterygoid  out  of  the  pterygoid  fossa  in 
order  to  expose  fully  the  foramen  ovale  ( vide  svpra,  p.  260).  Then  the  frequent  delays 
entailed  by  the  needful  sponge  pressure,  and  the  caution  (perhaps  excessive  on  my 
part)  expended  in  trephining  the  base  of  the  skull,  so  prolonged  the  operation 
and  the  anaesthetic  that  I  was  compelled  to  have  the  patient  replaced  in  bed  after 
removing  the  crown  of  bone,  but  without  completing  the  operation.    I  may 
add  that  in  spite  of  the  care  taken,  a  slight  trickling  of  cerebrospinal  fluid  showed 
that  the  dura  mater  had  somewhere  been  pricked,  though  I  could  not  detect  any 
injury.    The  patient,  after  recovery  from  his  collapse,  had  no  bad  symptoms  of 
any  kind,  and  on  March  27  I  opened  up  the  wound,  cleared  a  few  clots  out  of 
the  pterygoid  fossa  and  by  tracing  up  the  third  division  by  means  of  a  short  guide 
of  silk  which  had  been  fastened  at  the  previous  operation,  I  defined  the  foramen, 
and  after  cutting  away  a  bridge  of  bone  between  this  and  the  trephine  opening, 
which  had  been  placed  well  in  front  of  and  a  little  external  to  it,  enlarged  the 
opening  with  gouge  and  mallet  and  a  small  pair  of  Hoffmann's  forceps.    I  was 
now  able,  by  following  up  the  third  division,  to  remove  the  posterior  and  lower 
part  of  the  ganglion,  and  also  to  divide  and  resect  the  second  division  of  the 
nerve  ;  the  third  division,  including  the  lingual  and  inferior  dental,  the  aunculo- 
temporal  and  buccal,  both  of  which  could  be  recognised,  were  also  resected.   I  he 
zygoma  having  been  replaced,  this  was  wired  anteriorly  to  the  malar  bone,  and  the 
skLflap  .gain  sutured  with  a  few  points  of  horsehair    No  d»»ge«sm. 
ployed,  but  the  strictest  aseptic  precautions  were  made  use  of.    This  wound 
having  been  dressed,  I  took  the  opportunity,  as  the  right  frontal  area  was hyper- 
a.sthetic,  of  cutting  down  on  the  first  division  and  resecting  a  part  of  tto.  *o 
bad  results  followed  on  the  opening  up  of  the  wound ;  the  patient  went  out  three 
weeks  after  the  operation,  the  old  pain  having  disappeared,  but  any  report 
such  a  short  interval  of  time  is,  of  course,  of  little  value. 

(B)  Intra-cranial  Operation,    i.  Prof.  Horsley's  Operation.- 
In  this  the  Gasserian  ganglion  is  reached  by  exposing  the  temporo- 
sphenoidal  lobe,  and  then  by  carefully  raising  the  brain  with  a 
broad  retractor,  exposing  the  middle  fossa.    A  large  temporal  flap 
is  made,  starting  from  the  anterior  extremity  of  the  zygomatic  p 0 
cess,  running  upwards  to  the  temporal  ridge,  fo  lowing  ^ that  me. 
and  descending  along  it  to  the  posterior  or  junction  of !  the  sqnjr 
mous  and  lambdoidal  sutures.    The  flap  having  ^en  reflected,  the 
whore  of  the  squamous  bone  is  removed  by  a  trephm 3  hole  and 
suitable  bone-forceps.     Anteriorly  the  middle  menmgea l  a,  rtary 
should  be  ligatured  where  exposed  in  the  dura  mater  The >m 
poro-sphenoidal  lobe  is  next  exposed  by  opening  the .dura mater 
Lug  the  full  length  of  the  bone  laid  bare.    The  above  lobe  ; 
vJj  moulded,  partly  lifted  upwards  by  means  o  fa -broad  co  pp* 
retractor  gently  slipped  under  it,  and  the  floor  of £e  skuU  «the 
easily  illuminated  with  the  electric  light.    The  lobe  being  raw* 
littk/niore,  the  upper  border  of  the  pe trous  ^  ^tt  t  deiU 
the  tentorium,  which  are  the  guides  to  the  nerve  must  be  ae 
The  site  of  the  canal  in  which  the  nerve  is  lying  3ust  atxne 
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ganglion  must  then  be  estimated,  and  a  small  puncturing  incision 
mad"  into  it.  When  it  is  recognised,  the  dura  mater  over  the  nerve 
is  further  slit  open.  Prof.  Horsley,  in  the  only  case  in  which,  as 
far  as  I  am  aware,  he  has  published  the  results  of  this  operation, 
passed  a  blunt  hook  around  the  nerve  behind  the  ganglion,  and,  to 
avoid  hemorrhage  from  the  small  branch  of  the  basilar  which  he 
believes  to  accompany  the  nerve,  by  gently  drawing  on  the  nerve 
with  the  hook,  tore  it  away  from  its  attachment  to  the  pons.  It  is 
noteworthy  that  at  the  moment  of  avulsion,  though  the  patient 
was  well  under  the  anesthetic,  there  was  an  arrest  of  respiration, 
and  the  pulse  could  not  be  felt.  This  lasted  for  a  few  seconds 
only.  The  patient  never  rallied  from  the  operation,  "and  died 
seven  hours  after,  obviously  from  shock." 

With  all  deference  to  Prof.  Horsley,  I  cannot  but  think  the 
course  adopted  here  of  avulsion  of  the  sensory  or  great  root  of  the 
fifth,  an  unfortunate  one.  When  one  remembers  the  association  of 
this  sensory  root  by  its  ascending  root  with  the  fourth  ventricle,  and 
the  numerous  nuclei  so  closely  packed  there,  and  the  medulla,  one 
is  not  surprised  that  respiration  and  circulation  failed  at  the  moment 
of  avulsion,  and  that  the  operation  was  followed  by  fatal  shock. 
Had  the  root  been  divided  after  isolation,  the  result  would  probably 
have  been  very  different,  though  division  of  the  great  sensory  root 
would  appear  likely  to  risk  destruction  of  the  eye,  as  followed  in 
two  cases  treated  by  Mr.  Pose's  method,  one  a  case  of  his  own,  and 
one  other,  at  least,  with  which  I  am  acquainted. 

ii.  Hartley's  Operation. — This  intra-cranial  neurectomy  differs 
from  Prof.  Horsley's  in  the  following  important  details.  The  dura 
mater  is  not  opened  but  raised  with  the  brain  from  the  middle 
fossa.  Instead  of  attempting  to  divide  the  sensory  root  behind 
the  ganglion,  the  second  and  third  divisions  are  found  in  front 
of  this  body,  and  resected,  and  part  of  the  ganglion  removed  if 
desired.  Its  steps  are  thus  given  (Annals  of  Surgery,  1893, 
p.  509)-  An  omega-shaped  incision  is  made,  having  its  base  at 
the  zygoma,  and  marked  by  a  line  drawn  from  the  external  angular 
process  to  the  tragus.  From  each  end  of  this  base  the  curved  and 
rounded  part  of  the  incision  reaches  as  high  as  the  supra-temporal 
ridge.  The  incision  is  first  carried  down  to  the  periosteum,  and 
the  membrane  then  divided  upon  the  bone.  With  a  chisel*  a 
groove  is  cut  in  the  bone  along  the  line  of  the  divided  periosteum, 
this  groove  going  down  to  the  vitreous  plate,  except  above  where 
it  includes  the  vitreous.  An  elevator  is  inserted  here  to  snap 
the  bone  along  the  chiselled  line.  In  this  way  the  bone  is  frac- 
tured along  the  lower  part  of  the  incision,  and  a  flap,  consisting  of 
skm,  muscle,  periosteum  and  bone,t  is  thrown  down  exposing  the 
durajmater  over  a  circular  area  of  three  inches  in  diameter.  The 

*  The  chisels,  of  special  make,  are  figured  by  Dr.  Hartley. 

t  If  needful  the  sides  of  the  incision  in  the  bone  can  be  lengthened  with  bone- 
orceps ;  the  ends  of  the  incision  in  the  bone  below  should  be  quite  on  a  level  with 
the  zygoma. 
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dura  mater  is  next  separated  from  the  bone  and  the  middle  menin- 
geal tied,  if  injured  by  being  torn  out  of  its  groove.    The  dura 
mater  and  the  brain  are  now  carefully  separated  from  the  middle 
fossa  with  the  finger,  and  raised  with  broad  retractors  (highly  1 
polished  in  order  to  reflect  the  light)>o  as  to  expose  the  foramen  ovale 
and  rotundum.    The  site  of  the  carotid  artery  and  the  cavernous 
sinus  can  also  be  defined.    The  second  and  third  divisions  are  then 
isolated  at  their  foramina,  divided,  their  cut  ends  secured  with  for- 
ceps or  silk  as  guides  and  traced  up,  after  the  dura  mater  over  them 
has  been  divided,  as  far  as  the  Gasserian  ganglion.    Then  the  part 
of  each  between  the  ganglion  and  the  edge  already  cut  is  resected. 
If  it  be  desired,  the  dura  mater  over  the  ganglion  is  next  raised, 
and  the  posterior  part  of  the  ganglion  removed.    As  the  amount 
of  nerve  trunks  removed  is  not  great,  the  cut  ends  of  the  nerves  are 
pushed  into  the  foramina,  so  as  to  interfere  with  any  reunion.  The 
wound  having  been  carefully  dried  out,  the  brain  and  dura  mater 
are  replaced,  and  the  flap  laid  down  again.    The  irregular  edge  of 
the  vitreous  acts  as  a  shelf  on  which  the  flap  rests  and  prevents  its 
falling  in  upon  the  dura  mater.    Five  cases  are  given,  four  of  which 
were  operated  on  by  Dr.  Hartley  and  other  American  surgeons  the 
fifth  is  a  case  of  Prof.  Krause's,  of  Altona.    All  recovered,  and  aU 
are  stated  to  have  been  entirely  relieved  of  their  neuralgia  though 
in  some  the  report  is  only  carried  forward  for  a  few  weeks  atter 

^Comparing  these intra-cranial  methods  together  and  with  that  of 
Mr.  Eose,  itlvill  be  seen  that  Prof.  Horsley's,  in  its  division  of  the 
dura  mater,  is  the  severer.  I  have  already  spoken  of  my  objection 
to  avulsion  of  the  great  sensory  root,  but  it  is  right  to  add  that 
Krause  claims  Qoc.  supracii.  zndDeuts.  Med.  Woch  1893,  flo.  *5h 
by  seizing  the  posterior  part  of  the  ganglion  with  Thiersch  s  forceps 
and  carefully  twisting,  to  have  brought  away  the  entire  trifacial  root 
and  the  ganglion.  The  first  division  is  left  torn  loose  very  near  the 
ganglion  The  course  of  these  cases  after  the  operation  is  stated  to 
have  been  good  :  in  none  has  the  pain  returned  As  however, 
the  above  Remarks  as  to  the  need  of  a  full  time  test  apply 
to  these  cases,  as  equally  good  results  seem  to  have  been 
secured  by  the  milder  method  of  Hartley,  and  other  surgeon, 
also  have  followed  him,  I  should,  at  present,  be  content  wit* 

tML  comparison  of  the  intra-cranial  method  of  Hartley  with  the 
extra-cranial  which  bears  Mr.  Eose's  name  I  must  say "  for  my«* 
that  when  performing  this  operation  again,  I  shou Id,  af tei  the_ aim 
cultv  which  I  met  with  (p.  262),  be  inclined  to  adopt  Hartley  s 
option,  with  the  exception  that  I  should  prefer  to  make >  the  bone 
incision  by  a  trephine  opening,  and  saw  and  forceps,  so  as  to  avoid 

*  Prof.  Krause  and  Dr.  Hartley  originated  j^-^"^  8  £J 
few  months  of  each  other,  an  operation  winch  is  practically  the  same. 
Krause  (Ann.  of  Surg.,  vol.  ii.  1893,  P-  362),  claims  the  priority. 
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the  vibrations  of  the  chisel  and  mallet.*  In  four  of  the  five  cases 
given  by  Dr.  Hartley,  the  operation  seems  to  have  been  simple  and 
straightforward,  t  In  one  reported  by  Krause,  the  hasmorrhage 
which  occurred  during  the  raising  of  the  dura  mater  from  the  bone 
was  far  greater  than  in  any  of  the  other  cases.  In  these  it  yielded 
to  sponge  pressure,  but  in  Krause's  case  it  was  so  profuse  as  to 
necessitate,  as  in  my  case,  performance  of  the  operation  in  two 
stages.  The  cavity  was  packed  with  iodoform  gauze,  and  five  days 
later  this  packing  was  removed.  The  nerve  was  then  found  and 
resected.  It  should  also  be  noted  that  in  Dr.  Hartley's  case,  during 
"the  retraction  of  the  dura  mater,  owing  to  imperfect  instruments, 
the  third,  fourth  and  fifth  nerves  were  somewhat  injured."  The 
ptosis,  &c,  which  followed,  in  the  end  entirely  disappeared.  Another 
important  complication  not  mentioned  by  Dr.  Hartley,  but  met  by 
Dr.  Tiffany,  is  the  free  escape  of  cerebro-spinal  fluid  in  two  of  the 
four  cases  operated  on  by  the  latter  surgeon,  occurring  in  one  at 
the  time  of  injury  of  the  middle  meningeal,  in  the  other  while  the 
dura  mater  was  being  raised  from  the  base  of  the  skull. 


STRETCHING  THE  FACIAL  NERVE.  J 

As  will  be  seen  from  the  remarks  made  below  (p.  267),  it  is 
extremely  doubtful  if  anything  more  than  temporary  relief,  of  a 
variable  duration,  can  be  promised  by  it. 

Operation. — The  following  account  is  taken  from  Mr.  Godlee's 
paper  (Clin.  Soc.  Trans.,  vol.  xiv.  p.  45)  ;  the  method  is  that  of 
Baum.§  An  incision  begun  behind  the  ear,  about  opposite  to  the 
meatus,  was  carried  downwards  and  forwards  to  a  point  imme- 
diately below  the  lobule,  and  then  prolonged  almost  perpendicu- 
larly, but  slanting  a  little  forwards,  nearly  to  the  angle  of  the  jaw. 
A  small  transverse  incision  was  also  made  below  the  pinna.  After 

*  It  is  fair,  however,  to  Dr.  Hartley  that  he  specially  states  that  in  none  of 
the  cases  was  there  any  evidence  that  the  vibrations  necessarily  transmitted  to 
the  brain  were  in  any  way  harmful. 

t  It  is  noteworthy  that  three  of  these  were  performed  by  different  surgeons  ;  two 
alone  fell  to  the  lot  of  one  man.  In  reading  Mr.  Rose's  account  of  his  method 
and  in  weighing  his  recommendation  of  it,  we  must  remember  that  he  is  speak- 
ing from  a  personal  experience  of  five  cases. 

J  The  operation  given  below,  that  of  Baum,  is  not,  accurately  speaking,  one 
quite  on  the  face.    It  may,  however,  be  conveniently  considered  here. 
thP       •'I*61  meth°d  iS  that  °f  Hueter-by  an  incision  2  inches  long  in  front  of 
I  A,  6a;r'   I  f11^  bdng  °PP°site  t0  tte  uPPer  part  of  the  lobule.    Prof.  Keen 
J  - of  Surgery,  July  l886>  p.  I3)  gives  the  following  reasons  for  preferri 

an,n  {  m  :  V>  The  SCar  is  hidden  behind  the  ear>  a  PO^t  of  much  import- 
U)  it ?„ZT'  ln,Wh°m  this  affection  is  not  ^common  .  (2)  it  is  less  bloody  ; 
emerVpnol  fS  \^m^  on  the  Pa™tid  ;  (4)  it  reaches  the  nerve  directly  at  its 
e«e£  ™  ,  ^6  Styl0"mast0id  foramen,  before  it  has  given  off  any  branches 
method  of  P°Sterior  auricular.    Thus  there  is  no  risk,  as  in  Hueter's 

above  aril  f    branches  t0  the  occipito-frontalis  and  orbicularis  escaping.  The 
ove  advantages  outweigh  the  greater  ease  of  Hueter's  operation. 
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exposing  the  edge  of  the   sterno-mastoid   and  parotid,  these 
structures  were  separated  deeply  and  pulled  respectively  back-  ■ 
wards  and  forwards.     As  soon  as  the  edge  of  the  digastric 
appeared,  the  knife  was  discarded,  and  the  structures  immediately  _ 
above  and  parallel  with  the  upper  border  of  the  muscle  were  one  '■ 
after  the  other  pulled  up  with  a  blunt  hook  or  forceps  and  cleaned  i 
with  a  steel  director.    When  the  nerve  was  reached  and  raised  on  i 
the  hook,  the  twitching  at  first  increased,  a  somewhat  firmer  pull 
averted  it  for  a  time,  but  it  began  again  on  relaxing  the  tension ; 
a  still  firmer  pull  not  only  stopped  the  twitching,  but  caused  the 
right  side  of  the  face  to  pass  into  a  state  of  complete  paralysis. 
One  or  two  further  pulls  were  given,  and  the  wound  closed.  The 
operation  was  antiseptic  throughout.   Healing  was  complete  about 
the  ninth  day.* 

The  performance  of  this  operation  is  easy  in  thin  patients ;  in 
stout  and  muscular  ones  it  would  be  decidedly  difficult.  In 
different  experiments  on  the  dead  subject  the  amount  of  tension 
which  the  nerve  would  bear  differed  very  much  ;  in  some  cases  it 
resisted  for  an  appreciable  time  the  strongest  possible  pull,  in 
others  it  snapped  across  with  the  greatest  readiness. 

The  line  for  the  nerve  is  exactly  parallel  with  the  upper  border 
of  the  digastric,  and  it  will  be  found  about  half-way  down  that 
part  of  the  mastoid  process  which  is  exposed  in  the  wound—viz., 
the  free  anterior  border.    The  great  auricular  nerve  will  be  m 
part  divided,  but  as  long  as  the  operator  keeps  m  the  same  plane 
as  the  digastric  he  can  scarcely  wound  any  vessel  of  importance 
The  deep  parts  of  the  wound  are  in  close  proximity  to  the  internal 
iugular  vein.    The  only  vessels  which  should  be  met  with  are  the 
posterior  auricular  vein  superficially  and  its  artery  more  deeply,: 
but  a  good  deal  of  hemorrhage  may  arise  from  glandular  branches^ 
and  Mr.  Godlee's  advice  to  keep  the  wound  m  a  good  light  well 
opened  out  with  retractors,  and  carefully  sponged  dry,  should  be 

Points  which  Deserve  Attention.-(i)  Finding  the  nerve. 
To  avoid  needless  injury  and  to  shorten  the  operation,  Prof.  Keen  T 
found  a  weak  faradic  current  very  useful.  A  wet  sponge  was  he  d 
on  the  cheek,  and  a  fine  wire  at  the  other  end  was  applied  to 
various  points  in  the  wound  till  the  nerve  was  found. 

(2)  Mode  of  stretching  the  nerve.  Prof.  Keen  advises  stretching 
from  the  periphery  towards  the  centre.  The  amount  of  forceto 
be  used  he  estimates  at  four  to  five  pounds,  and  that  this ,  cai  be^ 
be  achieved  empirically,  by  attempting  to  lift  the  head  (*is -  to 
seven  pounds),  and  abandoning  the  attempt  the  momentany_fabres 

~  *  The  surgeon  must  be  prepared  for  what  took  place  in  Mr  Goffl-Acj^ 
viz.,  some  troublesome  conjunctivitis  from  the  gaping  of  the..^™^ 
relieved  by  mildly  astringent  collyria,  and  holding  ^ J^^C- 

+  Loc.  supra  cit.,  p.  13.    In  the  moist  condition  of  the  nound ^ ^trong 
will  produce  muscular  spasm  at  once,  but  a  very  weak  current  will  only 
when  the  nerve  is  touched. 
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give  way.  In  other  words,  the  stretchings  should  be  as  severe  as 
the  integrity  of  the  nerve  will  allow.* 

(3)  Results  of  the  operation.  It  appears  that  while  many  cases 
have  been,  temporarily,  very  much  relieved,  as  a  certain  rule, 
when  the  nerve  recovers  itself,  the  spasms  return. 

Prof.  Keen  in  the  table  at  the  end  of  his  paper  gives  two  cases  in  which  the 
cure  lasted  much  longer,  if,  indeed,  it  may  not  be  called  permanent — viz., 
Sontham's,t  in  which  there  was  absolute  relief  for  five  years,  and  one  under  the 
care  of  Jesas,t  in  which  the  cure  had  lasted  two  years  and  eight  months. 

Prof.  Keen's  concluding  words  are  as  follows:  "It  would  seem 
therefore,  that,  whether  viewed  from  the  point  of  palliation, 
or  of  cure,  the  operation  is,  with  our  present  knowledge,  to  be 
looked  upon  favourably.  Further  observations  may  show  its 
inutility,  but  when  we  consider  the  utter  hopelessness  of  improve- 
ment, much  less  recovery,  from  any  other  means,  relief  by  this 
operation,  even  if  temporary,  is  had  at  a  very  trivial  cost,  and 
would  be  welcomed  by  any  sufferer,  while  permanent  cure  is  not 
impossible." 

Mr.  Godlee  in  a  second  paper, §  in  which  he  published  the  result 
of  his  first  case — after  practically  remaining  absent  for  nine 
months,  the  convulsions  suddenly  returned  after  a  severe  nervous 
shock,  and  gradually  increased  until  they  regained  all  their 
former  intensity — sums  up  less  favourably:  "In  discussing  the 
question  of  recommending  the  operation  to  a  patient,  we  must  not 
forget  that  the  risk,  with  due  care,  is  almost  nil ;  that  a  certain 
immunity  from  the  trouble  may  be  safely  promised  for  a  time,  and 
that  this  period  may  be  very  considerably  prolonged,  and,  while 
Southam's  remarkable  case  remains  completely  well,  there  is 
always  the  hope  that  the  relief  may  be  permanent.  Were  it  not 
for  this,  however,  I  am  afraid  that  the  general  verdict  would  be 
that  the  time  has  come  when  this  small  chapter  of  surgical  thera- 
peutics ....  must  be  closed." 

It  is,  of  course,  to  be  understood  that  no  patient  would  be 
advised  to  submit  to  the  operation  without  a  thorough  trial  of 
other  remedies,  short  of  nerve-stretching. 

And,  after  submitting  to  stretching  of  the  nerve,  patients  should 
be  most  careful  to  avoid  any  exciting  and  predisposing  causes  of  a 


Two  cases  are  quoted— those  of  Eulenberg  and  Schiissler— in  the  first  of 
which  the  nerve  was  "  physically  disorganised  "  by  the  stretching,  while  in  the 
second  the  nerve  lay  in  a  small  loop  in  the  cavity  of  the  wound  ;  yet  in  each  the 
paralysis  gradually  disappeared  and  the  spasms  partially  returned. 
T  Lancet,  August  27,  1881  ;  Ibid.,  April  10,  1886. 

,  M  len.  Mr,!.  Woch,  No.  2,  1884,  and  No.  27,  1887.  It  is  an  interesting  fact 
mat  no  paralysis  followed  in  this  case. 

Godlee's  second  PaPer  i°Un-  Zoo.  Trans.,  vol.  xvi.  p.  220)  and  Prof, 
twent  mpra  ^  C°Dtain  tablGS'  the  former  givinS  thirteen,  the  latter 
ccmnl  *°flCaSeS'  Mf"  Godlee's  case  was  unwilling  to  purchase  relief  from  her 
owinVT  /•  s,u1bmittinS  t0  Permanent  paralysis  of  the  affected  side  of  her  face, 
wing  to  a  dislike  of  the  very  obvious  nature  of  the  deformity. 
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return  of  their  trouble — viz.,  exposure  to  cold  chills,  sudden  bright 
lights,  mental  worry,  and  insufficient  or  unwise  food. 

BESTOHATION  OF  STENO'S  DUCT. 

Where,  after  burns,  stabs,  ulcerations,  sloughing,  operations  for 
removal  of  growths,  a  most  annoying  salivary  fistula  persists,  the 
patient  suffering  from  disagreeable,  hot  dryness  of  the  mouth,  and 
from  constant  irritation  and  inflammation  of  the  soft  parts  from 
the  dribbling  of  saliva,  where  previous  measures — e.g.,  collodion 
and  heated  wire,  paring  the  edges— have  failed,  the  surgeon  may 
adopt  one  of  the  following  measures  : 

(i.)  The  following  will  often  succeed  in  a  recent  case. 

The  opening  into  the  mouth  is  first  found,  or  one  in  its  position 
made,  by  passing  a  fine  silver  probe  from  the  fistula  into  the 
mouth.*  As  soon  as  the  oral  opening  is  found  or  established, 
the  probe  is  passed  from  the  mouth  along  the  duct,  beyond  the 
fistula,  up  to  the  gland  itself.  The  other  end  of  the  probe  is  then 
brought  out  of  the  angle  of  the  mouth,  curved,  and  secured  by 
strapping  on  the  cheek,  while  the  fistula  is  kept  as  dry  as  possible, 
and  covered  with  collodion,  in  the  hope  that  it  will  close,f  now 
that  the  oral  opening  is  re-established. 

Mr.  H.  Morris  (Clin.  Soc.  Trans.,  vol.  xiii.  p.  144)  has  recorded  a 
case  which  he  successfully  treated  on  the  same  lines,  but  with  a 
fine  catgut  bougie,  which  is  much  more  easily  worn  than  a  probe. 
He  also  suggests  that  it  would  be  well  if,  during  any  operation  on 
the  face  for  removal  of  a  new  growth,  it  be  found  necessary  to 
divide  the  duct,  a  bougie  should  be  passed  at  once,  and  the  patency 
of  the  duct  secured. 

(ii.)  In  cases  of  longer  standing,  where  the  duct  is  more 
obliterated,  especially  at  its  narrow  oral  end,  and  the  restoration 
is  not  so  easy,  some  such  operation  as  Dessault's  must  be  per- 
formed. A  fine  trocar  and  cannula  are  pushed  through  the  cheek 
from  the  fistula  forwards  and  inwards  into  the  mouth,  following, 
as  far  as  possible,  the  course  of  the  duct.  The  trocar  being  with- 
drawn, a  small  silk  seton  is  passed  along  the  cannula  j  this  is 
then  taken  out  and  the  two  ends  of  the  seton,  the  one  projecting 
from  the  mouth  and  the  other  from  the  fistula,  are  tied  together ; 
at  about  the  end  of  three  weeks  (according  to  the  amount  ot 
inflammation)  the  seton  is  withdrawn,  and  the  sinus  established 
by  it  is  kept  open  by  probe  or  bougie,  as  already  described. 

When  the  patency  of  the  new  duct  is  thoroughly  established,. 

*  Close  to  the  projection  of  the  mucous  membrane,  which  usually  denotes 
the  position  of  the  orifice  of  the  duct,  opposite  to  the  second  upper  molar 

^■f  If  this  fails,  a  plastic  operation  of  paring  the  edges  and  uniting  them  with 
numerous  fishing-gut  sutures  will  probably  be  required. 

J  Sir  J.  E.  Eiichsen  (Sun,.,  vol.  ii.  p.  557)  suggests  the  passage  of  a  piece 
laminaria  tent,  if  the  sinus  shows  much  tendency  to  close. 
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the  external  aperture  may  be  closed  by  collodion,  the  cautery,  or 
paring  the  edges,  according  to  its  size. 

OPERATIVE  TREATMENT  OP  LUPUS* 

We  owe  to  German  surgeons  our  knowledge  that,  from  the 
infecting  power  of  lupus  growth,  it  is  impossible,  when  once  it  is 
established,  to  cure  it  by  constitutional  treatment.  A  further  step 
has  been  the  gradual  replacing  of  local  treatment  with  caustics,  or 
the  cautery,  by  the  erasion  method  of  Volkmann.f 

Lupus  is  so  frequently  met  with  in  this  country,  the  deformities 
which  it  produces  are  so  odious,  and  it  is  so  readily  arrested  by 
local  treatment  vigorously  applied  and  energetically  repeated,  that 
a  few  practical  remarks  will  be  made  on  the  two  chief  methods  of 
using  it — viz.,  erasion  and  scarification. 

Mr.  J.  Hutchinson  thus  compares  the  three  methods  of  local 
treatment  (Brit.  Med.  Journ.,  May  1,  1880):  "All  are  very  good, 
but  I  unhesitatingly  prefer  the  last.  If  caustics  are  used,  they 
must  be  used  very  freely.  I  have  repeatedly  seen  a  patch  wholly 
cured  by  a  single  dressing  with  chloride  of  zinc  or  acid  nitrate  of 
mercury.  As  a  rule,  these  remedies  are  used  too  timidly  or 
without  sufficient  painstaking.  They  give  more  pain  than  the 
actual  cautery,  but  their  sores  granulate  better  and  heal  more 
quickly.  The  actual  cautery  is  comparatively  painless,  can  be 
easily  limited,  and  at  the  same  time  made  to  act  deeply.  It  is 
very  efficient,  but  its  burns  are  somewhat  slow  to  heal.  The  erasion 
treatment  appears  to  give  less  pain,  to  be  very  efficient,  and  to 
leave  a  sore  which  heals  rapidly  and  soundly." 

Before  speaking  in  detail  of  these  methods  it  will  be  well  to 
say  a  few  words  about  the  chief  forms  of  lupus,  and  to  which  of 
these  erasion  or  scarification  is  best  suited. 

I  think  that  for  the  purpose  of  treatment  the  surgeon  should 
keep  two  great  types  before  his  mind.  In  one  of  these  the  lupus 
deposit  takes  the  shape  of  more  or  less  localised  nodules,  tubercles, 
or  nests,  reddish  or  yellowish  pink,  often  quasi-gelatinous,  and 
prone  to  attack  the  cheeks  near  the  junction  of  the  alas  and  the 
upper  lip.  In  the  other  the  lupus  deposit  is  much  more  diffused, 
usually,  too,  more  superficial  and  less  inclined  to  form  nodules 
or  nests.  This  type  is  met  with  both  on  the  cheeks  and  nose  but 
is  best  seen  on  the  latter.  It  is,  in  my  experience,  much  the 
most  frequently  met  with  form  in  the  surgical  wards  of  a  London 
Hospital,  and  is  the  one  most  often  responsible  for  marrino-  the 
above  important  feature  in  young  patients,  usually  girls.  This  is 
the  lupus  seborrhagicus  of  Prof.  Volkmann.t  the  seborrhea  beino- 


ull™  fw    aCC°Un>  WWle  introduced  here  from        neater  frequency  of 
upus  on  the  face,  is,  of  course,  applicable  to  the  disease  elsewhere 
£erm-  CHn-  Led.,  Syd.  Soc.  transl.,  p.  97. 

tion  nrf°ffV0l,kmannT(Z0C-  mpra  °iL'  P-  IOS)  &ives  the  Allowing  life-like  descrip- 
t>on  of  tins  form :  Irregular,  reddish-looking  patches  met  with  on  the  cheeks 
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of  secondaiy  importance,  the  essential  point  being  the  fine-cell 
lupus  infiltration  of  the  cutis,  which  develops  most  freely  in  the 
neighbourhood  of  the  sebaceous  glands,  in  which  the  cheeks  and 
nose  are  so  rich,  and  gives  rise  to  an  increased  secretion  on  their 
part. 

Erasion. — This  is  most  strongly  indicated  in  both  the  above 
forms  of  lupus,  whether  localised  or  diffused.  The  best  instru- 
ments are  sharp  spoons,  with  oval  ends  of  varying  size,  or  hoes ; 
whatever  instrument  is  used  should  be  of  steel,  the  silver  scoops 
supplied  in  dressing-cases  being  inefficient.  Where  the  lupus 
deposit  is  of  any  size  it  should  be  deliberately  and  thoroughly 
scraped  out,  the  instrument  being  carried  most  painstakingly 
both  over  the  surface  and  around  the  edges.  Where  the  deposits 
are  more  minute  they  must  be  as  carefully  picked  out.  The 
surgeon  need  not  fear  removing  too  much,  as  long  as  he  keeps  to 
parts  which  yield  to  a  scoop  which  will  never  remove  sound,  and 
only  with  difficulty,  partly  sound,  tissues.* 

Scarification. — This  is  only  useful  in  the  more  diffuse  forms, 
and  is  to  be  employed  in  two  ways.  (a)  Linear.  With  a  _  fine 
and  very  sharp  scalpel  the  surgeon  makes  scores  of  fine  delicate 
cuts,  parallel  with  each  other,  through  the  diffuse  lupoid  deposit 
crossing  these  again  with  similar  delicate  incisions  at  a  right 
angle  the  first. t  All  these  must  be  made  quickly  and  with  a 
light  hand,  and  care  must  be  taken,  as  far  as  possible,  not  to  let 
them  run  into  each  other.  The  bleeding  is  extremely  free,  but  is 
readily  arrested  by  carefully  maintained  pressure. 

(&)  Punctiform.  Here  hundreds,  maybe,  of  punctures  are  made 
in  the  diffused  lupoid  deposit,  a  delicate  hand  being  again 
required,  and  a  fine  sharp  scalpel-point  or  a  large  needle  being 
used.  In  this  case,  also,  every  pains  must  be  taken  to  place  the 
punctures  equidistantly.     After  arresting  the  bleeding  the  sur- 

and  nose,  often  covered  with  ,;  dirty-looking,  thin  crusts,  which  are  distinctly 
fatty  to  the  touch.  They  consist,  in  fact,  of  nothing  further  than  an  excessive 
secretion  from  the  sebaceous  glands  of  the  skin  mixed  with  epidermis  cells. 
When  we  have  succeeded,  with  great  difficulty,  in  scraping  off  this  fatty  layer 
with  the  knife,  the  underlying  skin  appears  red,  sore,  and  as  if  studded  with  fine 
warts  But  if  you  examine  these  warty  points  more  closely  with  a  glass,  you 
see  that  it  is  by  no  means  a  question  of  papillary  elevations,  but  of  a  large 
number  of  fine  holes,  which,  being  closely  adjacent  to  each  other,  produce  the 
warty  appearance.    These  holes  are  the  enlarged  openings  of  the  sebaceous 

ducts,  and  you  can  also  see  on  peeling  off  single  fatty  crusts  how  a  fine  pro- 
longation of  the  latter  becomes  detached  from  each  small  opening. ' 

*  As  pointed  out  by  Prof.  Volkmann  (loc.  svpra  cit,  p.  114)  in  cases  of  lupoid 

ulcerations  of  longer  standing,  an  almost  fibroid  tissue  becomes  exposed  after 

the  diseased  parts  have  been  scraped  off,  a  condition  which  is  to  be  regarded  as 

the  expression  of  reaction  in  the  neighbourhood. 

+  No  scarring  need  be  feared  from  either  form  of  scarification    ^ter  *JJ 

weeks  have  elapsed  the  above  incisions,  however  numerous,  if  done  ^  Proper 

delicacy,  can  only  be  detected  by  looking  for  them  very  closely.    In  three 

months  it  usually  requires  a  lens  to  find  them. 
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gecm  looks  carefully  over  the  patch ;  if  at  any  spots  his  incisions 
or  punctures  are  crowded  together  with  intervening  places  but 
little,  touched,  he  again  goes  over  the  ground  carefully. 

If,  after  the  completion  of  these  operations,  the  tissues  appear 
tallowy  or  whitish,  there  need  be  no  fear  of  gangrene,  the  parts 
being  far  too  well  supplied  with  blood.  Prof.  Volkmann^  after 
using  the  above  methods,  wipes  the  parts  over  with  a  stick  of 
silver  nitrate,  and  applies  dry  lint. 

An  anrosthetic  should  invariably  be  given.*  Repetitions  are 
usually  required  in  severe  cases,  two  or  three  times  at  intervals 
of  three  weeks  or  more,  or  whenever  minute  reddish  specks 
appear  and  grow  around  the  original  disease,  or  when  the  scar, 
though  not  again  ulcerating,  remains  obstinately  dark  bluish-red. 

The  object  of  scarification  is,  of  course,  to  obliterate  the  lupoid 
deposit  by  the  formation  of  scar-tissue. 

Where  the  nose  is  affected,  the  inner  aspect  of  the  orifices 
should  be  examined  in  case  the  mucous  membrane  is  invaded. 

After  an  operation  for  lupus  the  patient  should  be  seen  at 
intervals  of  three  months,  and  any  recurrence  destroyed  while 
small  by  the  sharp  spoon,  or,  much  better,  if  occurring  in  scar 
tissue,  by  a  fine  point  of  the  therm o-cautery  (a  very  useful  form  of 
this  on  a  small  scale  is  sold  by  Hawksley,  357  Oxford  Street),  or 
by  the  acid  mercury  nitrate. 

OPERATIVE  TREATMENT  OF  RODENT  ULCER. 

Owing  to  the  great  frequency  of  this  disease  on  the  face,  the 
following  remarks  are  inserted  here  : 

Some  Points  of  Practical  Importance. 

i.  Propriety  of  Operation. — In  this  form  of  malignant  disease, 
owing  to  its  extremely  slow  progress,  its  very  long  connection  with 
some  well-known  flat-topped  wart,  patients  sometimes  keep  on 
deferring  the  operation  till  their  age  and  the  extent  of  the  ulcer 
cause  some  difficulty  in  urging  or  advising  an  operation. 

The  following  may  help  in  forming  a  decision  :  (1)  The  ex- 
tent, depth,  and  site  of  the  ulcer.  A  case  of  moderate  severity — 
say  of  the  size  of  half  a  crown — may  nearly  always  be  submitted 
to  operation.  _  But  the  difficulty  of  deciding  will  be  much  greater 
in  cases  which  involve  extensively  the  nose,  orbit,  and  eye, 
perhaps,  especially  if  the  bones  on  the  delicate  inner  wall  are  much 
involved ;  in  the  rarer  cases  in  which  orbit,  nose,  and  mouth,  are 
thrown  into  one  hideous  chasm*  and  those  cases,  also  rare,  in 

*  Dr.  Balmanno  Squire  recommends  {Brit.  Med.  Journ.,  May  1,  1880)  the 
freezing  the  skin  with  ether  spray.  This  so  entirely  alters  the  feel  of  parts  that 
I  Lave  not  used  it.  Cocaine  may  perhaps  be  useful  in  the  lighter  cases.  For 
rendering  scarification  expeditious  and  precise  Dr.  Squire  has  devised  a  multiple 
linear  scarifier.  This  instrument  (Weiss)  is  most  useful  in  port-wine  stains, 
bough  I  prefer  fine,  very  keen  scalpels,  which  will  suffice  both  for  linear  and 
pnnctiform  scarification. 

t  As  in  Figs.  2  to  6  at  the  end  of  Mr.  Moore's  work  on  Bodent  Ulcer. 
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which  the  ulceration  extends  very  widely,  though  superficially, 
involving  forehead,  temple,  and  parotid  region*    (2)  In  all  cases  ■ 
of  severity  the  following  should  be  carefully  considered — viz.,  the 
real  age  t  of  the  patient — i.e.,  the  age  not  reckoned  by  years  alone 
— his  habits,  how  long  he  probably  will  live  if  no  operation  is  1 
performed  ;  whether  the  disfigurement  seriously  interferes  with 
the  following  of  an  active  life ;  whether  there  have  been  any  brain  . 
symptoms  referable  to  the  growth  ;  the  condition  of  the  viscera ; 
any  liability  to  erysipelas  ;  finally  each  case  being  considered  by 
itself,    certain  conditions   will   justify  operations  in  otherwise 
doubtful  cases,  as  when  a  rodent  ulcer,  having  destroyed  the  sight 
of  one  eye,  is  creeping  across  the  nose  and  threatening  the  oppo-  • 
site  one. 

ii.  The  Operation  Itself. — In  these  days  of  aseptic  surgery, 
the  combined  operation  by  knife  and  caustics,  or  cautery,  will  be 
preferred  to  one  by  caustics  alone,  on  account  of  its  greater  pre- 
cision, and  more  rapid  and  more  painless  healing,  the  absence 
of  fetid  sloughs,  and  the  diminished  liability  to  erysipelas,  &c. 
The  following  hints  may  be  found  useful  in  an  extensive 
operation : 

(1)  To  diminish  the  risks  of  erysipelas  in  these  patients  the  ■ 
parts  should  be  carefully  cleansed  and  kept  as  aseptic  as  possible 
by  means  of  precautions  similar  to  those  given  at  p._  243. 

(2)  Steps  of  the  operation  itself  and  the  application  of  caustics. 

 The  surgeon  first  makes  a  groove-like  incision  X  around  the 

whole,  or,  in  a  very  extensive  case,  around  part  of  the  growth, 

*  Mr.  Moore  (loc.  supra  cit.,  Fig.  9)  shows  one  of  these  superficial  but  vast  rodent 
ulcers  ;  and  his  cases  vi.  and  vii.  show  the  exceeding  difficulty,  if  not  impos- 
sibility, of  completely  curing  them,  even  in  hands  as  experienced  as  his.  He 
thought  (p  58)  that  the  firmness  of  the  skull  presented  a  mechanical  obstacle  to 
the  complete  healing  of  these  large  sores.  Mr.  Hutchinson  {Clin.  Surg.,  vol.  n. 
pi  60  points  out  that  this  extensive  form  may  be  very  superficial  for  a  long 
time  may  even  cicatrise  with  tolerable  soundness,  but  that,  sooner  or  later,  a 
stage  of  deep  growth  and  rapid  progress  is  almost  certain. 

+  Sir  James  Paget's  words  on  the  risks  of  operations  in  old  people  (Clm.  Led., 
T3  6^  maybe  quoted  here  :  "  They  that  are  fat  and  bloated,  pale  with  soft  textures, 
flabby,  torpid,  wheezy,  incapable  of  exercise,  looking  older  than  their  years,  are 
very  bad  They  that  are  fat,  florid,  and  plethoric,  firm-skinned,  and  with  good 
muscular  power,  clear-headed,  and  willing  to  work  like  younger  men  are  no 
indeed  good  subjects  for  operations,  yet  they  are  scarcely  bad.  Ihe  old  people 
that  are  thin  and  dry  and  tough,  clear-voiced  and  bright-eyed,  with  good  stomachs 
and  strong  wills,  muscular  and  active,  are  not  bad  ;  they  bear  all  but  the  largest 
operations  very  well.  But  very  bad  are  they  who,  looking  somewhat  like  these, 
are  feeble  and  soft-skinned,  with  little  pulses,  bad  appetites,  and  weak  digestive 
power,  so  that  they  cannot,  in  an  emergency,  be  well  nourished.''  Sir  James ;  go* 
on  to  speak  of  their  inability  to  bear  loss  of  blood,  the  lazy  healing  of  large 
woundsi  the  liability  of  their  stomachs  to  refuse  food,  their  F^ged^,' 
Xcence,  their  getting  "all  but  well,"  and  the  need  of  meeting  these  special 

d7ZTof^  blunt-pointed  scissors  maybe  found  useful  when  the  lids 
have  to  be  cut  through. 
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and  well  wide  of  it,  and  arrests  the  bleeding  by  ligature,  leaving 
on  Spencer  Wells'  forceps,  or  by  sponge-pressure.    The  next  step 
— that  of  removing  the  affected  soft  parts — is  often  difficult, 
owing  to  their  proneness  to  break  away,  and  thus  giving  no  firm 
hold  to  forceps;  a  sharp  spoon  is  often  very  useful  here,  but 
scraping  alone  is  not  to  be  trusted  to.    Having  scraped  away  the 
growth  down  to  tissues  apparently  healthy,  the  surgeon  scrutinises 
these  most  cart 'fully,   picking  out  every  atom  of  yellow-grey 
granulation-like  material,  and  then  again  repeating  the  scraping 
with  careful  thoroughness.    Where  the  bones  themselves  appear 
eaten  into,  scraping  will  not  be  sufficient,  and  it  will  be  wiser  to 
go  over  the  worm-eaten  surface  with  a  fine  gouge  or  chisel.*  In 
one  region  especially  these  must  be  used  with  the  utmost  caution 
—i.e.,  where  the  paper-like  bones  on  the  inner,  wall  of  the  orbit 
are  involved;  in  this  place,  if  the  surgeon  is  not  satisfied  with  the 
limited  use  of  the  gouge  or  chisel— which  is  alone  permissible 
here— he  must  be  content  with  finally  applying  Paquelin's  thermo- 
cautery (p.  271),  unless  removal  of  the  eye,  at  the  same  time,  has 
allowed  of  the  use  of  zinc-chloride  paste.     In  other  places  this 
most  valuable  caustic  may  be  used  fearlessly,  as  long  as  pre- 
cautions are  taken  to  use  it  in  a  concentrated  form,  and  to  apply 
it  in  a  thick  state  and  as  little  of  it  as  possible,  so  that  the  discharges 
from  the  wound  shall  not  allow  it  to  liquefy  and  run  either  towards 
the  eye  or  nose  or  throat. 

(3)  Question  of  removing  the  eye  in  cases  where  the  con- 
junctiva is  involved.  As  a  rule,  consent  should  be  obtained  for 
this  step  if  needful.  Cases  clearly  requiring  it  will  be  those 
where  (a)  the  eye  is  already  useless,  or  so  distinctly  deteriorated 
that  it  cannot  improve ;  (0)  where  the  lids  have  shrunk  off  away 
from  it,  and  left  it  irritable  and  painful  from  exposure  ;  (y)  where 
the  disease  cannot  otherwise  be  removed  or  "caustics  be  made 

US6  01. 

remoU  ^Vv  the  °oniunctiv?  ^  much  involved,  the  necessary 
removal  of  this  will  cause  sloughing.  Occasionally,  this  only 
threatens,  and  then  passes  away.  3  7 

Six  years  ago  a  patient  of  Drs.  T.  and  J.  B.  Howell  at  Wandswm.^  „ 
under  my  care  for  extensive  rodent  ulcer.    Both  lids  o  'the  riSt  eve  the™ 

rr part  °f  r   ™*  ^-25Ci 

before     Iff    g        T K™*  ™°lve±    0Perati°n  had  been  advised  ten  years 

^  he  it  h^rrnd0  th"6  T  ^  7°^  *  the  ^  *  ^ 
worm-eaten  RenLt^  etbl»0ldwere  ,much  in™^ed,  being  very  vascular  and 
-ere  m'c  .  «  ^Plications  of  the  sharp  spoon  and  the  small  g0Uee 

bai  „7  1  fiDally  Paquelin's  thermo-cautery  was  applied.    The  tonfr 

b    g  xn   ed    tLT  WarnV°1V1'  and—ed  freely,  the  internal  r  cU 
thir  da!  ,  GCame  Cl°Udy  aDd  dis°°l™red,  and  though  on  the 

_ "^1^^  between  Z 

itsdfm^t0 hpet(?r  SUPr°  ^  P-  50  Speaks  de™ly  on  this  point :  '<  The  bone 
disease  1"  Cn  ^  t0  a  dePth  exceedinS  that  which  has  yielded it the 
"'•ease.    Recurrence  is  otherwise  inevitable." 

S 
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medical  men  at  his  bedside,  the  cornea  ultimately  sloughed,  and  I  removed  the 
eyeball  a  few  weeks  later.* 

iii.  The  After-Treatment. — (i)  The  chief  object  here  is  to  keep 
the  wound  scrupulously  sweet.    I  prefer  for  this  gently  packing 
the  wound  with  iodoform  gauze,  or,  in  cases  where  erysipelas  may  1 
be  expected,  dusting  with  iodoform,  and  dressing  with  boracic-  • 
acid  lint  soaked  in  a  saturated  solution  of  the  acid,  and  changed 
at  regular  intervals.    Sufficient  morphia  should  be  given  for  the 
first  day  or  two,  and  the  bowels  kept  regularly  open.    If  zinc- 
chloride  paste  has  been  used,  attention  must  be  paid,  as  already 
advised,  that  it  does  not  melt  and  run  into  parts  like  the  eye,  nose, 
or  mouth,  and  for  this  same  purpose  the  position  of  the  patient's 
head  must  be  looked  to.    The  gauze  or  lint  on  which  it  is  applied 
should  be  removed  at  an  interval  of  a  few  hours  according  to  the 
depth  which  the  original  disease  has  reached.    (2)  If  it  has  b 
found  needful  to  attack  vigorously  the  bones  of  the  skull,  or  even 
to  apply  some  of  the  caustic  to  diseased  dura  mater,  and  if  during 
the  first  ten  days  of  the  disease  fits  make  their  appearance,  it  does 
not  necessarily  follow  that  cerebral  inflammation  is  settiug  in. 
According  to  Mr.  Moore  the  fits  may  be  slight  and  the  unconscious- 
ness of  brief  duration,  or  the  fits  even  severe  and  attended  with 
coma,  but,  as  a  rule,  they  are  recovered  from.    (3)  Secondary 
haemorrhage.    This  is  rare  after  the  xise  of  zinc  chloride,  which 
forms  deep,  tenacious,  black  sloughs,  and  also  seems  to  me  to  pre- 
vent the  risk  of  pyaemia.    But  if  the  cautery  only  has  been  used, 
the  amount  of  fcetor  is  much  greater,  and  in  parts  so  vascular 
secondary  haemorrhage  may  easily  occur,  if  the  wound  is  foul. 

(4)  Recurrence.  The  patient  must  always  be  most  carefully 
watched,  and,  in  the  case  of  extensive  and  deep  disease,  any 
suspicious  granulations  that  appear  must  be  attacked  at  once. 

(5)  After  a  severe  operation  a  plastic  operation — e.g.,  the  bringing 
down  of  a  flap  from  the  forehead,  should  be  performed,  and  this 
failing,  much  may  be  done  by  a  well-made  vulcanite  mask.f 


REMOVAL  OP  PAROTID  GROWTHS. 

The  question  of  operation  arises  here  under  three  somewhat 
different  conditions — viz. : 

(i.)  In  the  case  of  the  ordinary  parotid  tumour. 

(ii.)  In  that  of  a  sarcoma  of  the  parotid,  which  has  often  started 
in  the  growth  just  mentioned. 

*  It  would  certainly  have  been  wiser  to  have  removed  the  eye  at  the  first  opera- 
tion a  step  which  would  have  facilitated  the  use  of  zinc-chloride  paste.  The 
patient,  however,  had  so  much  difficulty  in  making  up  his  mind  to  be  operated  on. 
that  it  was  thought  best  to  attempt  to  do  without  the  additional  mutilation  if 
possible.    He  remains  well. 

t  As  is  shown  in  Figs.  6  and  7  in  Mr.  Moore's  book,  loc.  supra  at. 
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(iii.)  In  carcinoma  of  the  parotid. 

(i.)  Removal  of  an  Ordinary  Parotid  Tumour. — These  wvll- 
kuown  growths,  containing  a  mixture  usually  of  fibro-cartilaginous, 
myxomatous,  and  imperfect  glandular  tissue  require  no  especial 
allusion  here,  beyond  the  need  of — (i)  Exposing  them  sufficiently, 

(2)  Paying  strict  attention  to  the  facial  nerve,  and  (3)  Removing 
the  capsule  itself,  after  the  growth  has  been  shelled  out,  in  any 
eases  of  doubt — viz.,  soft  consistency,  or  rapid  growth.* 

(ii.)  Operation  in  Sarcoma  of  the  Parotid. — This  disease 
usually  begins  in  one  of  the  growths  just  mentioned.  This  and 
the  next  group  may,  as  far  as  operations  go,  be  considered 
together. 

(iii.)  Operation  in  Carcinoma  of  the  Parotid. — The  question 
of  the  advisability  of  interfering  at  all  with  really  malignant 
growths  of  the  parotid,  especially  carcinomata,  has  been  much 
disputed,  but  as  each  case  must  be  decided  by  itself,  and  as  no 
hard-and-fast  line  can  be  laid  down  here,  some  useful  practical 
points  may  be  mentioned.  On  the  one  hand,  attention  must  be 
strongly  drawn  to  the  fact  that  reports  of  operations  here  are  often 
brief,  and  that  too  often  they  are  published  as  soon  as  the  patient 
leaves  his  surgeon,  and  thus  two-thirds  of  their  value  are  lost ;  on 
the  other  hand,  I  may  perhaps  remind  my  younger  readers  that  a 
malignant  tumour  in  this  region  is  one  in  which,  above  most 
others,  he  must  not  allow  a  wish  to  relieve  a  patient  to  overcome  a 
decision  arrived  at  after  careful  examination,  for  there  is  scarcely 
any  part  of  the  body  in  which  a  malignant  growth  so  quickly 
obtains  a  firm  hold  on  the  surrounding  structures— a  fact  which 
has  even  a  graver  bearing  on  the  operation  than  the  import- 
ance of  these  structures  themselves. 

Practical  Points  in  the  Removal  of  Parotid  Tumours. 

Characters  of  the  Titmour.— Amongst  the  most  notable'of  these 
are— (1)  Mobility— viz.,  how  far  it  can  or  cannot  be  lifted  up  by 
the  fingers  from  the  subjacent  parts.    (2)  Rapidity  of  growth. 

(3)  Density— thus  a  great  hardness  Or  evident  softness  will  be 
alike  unfavourable,  the  latter  from  the  fact  that  such  soft  growths 
wifi  break  down  during  attempts  at  removal,  and  leave  part 
behind.    (4)  Pressure  symptoms.    Of  these,  dyspnoea,  dysphagia, 

JJD  ^f1^1?,  {fl"/S  HosP-RePar^  ™\.  xsvi.)  «  On  the  Enchondromata  of  the 
Sahvary  Glands,"  I  wrote,  with  regard  to  the  removal  of  these  growths,  « if  the 
wound  be  made  too  small  in  the  first  case  for  fear  of  a  soar,  the  edges  wil  only 
be  bnu. edandpn mary  union  prevented.    It  is  not  uncommon  for  branches  of 

bl        IT  S?  ,C  m  relati°n  With       °apSule  °f  the  tum°ur>  ifthitha 
been  much  handled,  or  treated  by  counter-irritation,  they  may  very  like  v  be 
mly  adherent.    In  either  case  injury  to  the  nerve  ma/  be  Lst  Voided  by 
>  tting  up  the  capsule  and  shelling  out  the  enchondroma  first  The Capsule 

ne  I J  i.  \  e  CXamined  t0  866  if  aD?  nerve  braD<^s  are  adh rent  to  it  aSer 
these  have  been  separated,  the  capsule  itself  should  be  removed  Tnis Should 

&VSXVeilJ  rrCUrrenCe' "  the  ^  enoho- 

uromau  is  often  adherent  to  the  capsule  itself." 
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presence  of  outlying  masses  in  the  fauces,  and  facial  paralysis*  are 
of  evil  omen.    (5)  Condition  of  the  overlying  skin.f 

Points  in  the  Operation  itself. — To  begin  with,  the  growth  must 
be  sufficiently  exposed  by  adequate  incisions.    Probably  none 
will  be  more  generally  suitable  than  a  [-  shaped  incision,  the  ' 
vertical  portion  lying  over  the  large  vessels,  and  the  transverse  1 
one  exposing  the  facial  part  of  the  growth. 

If  the  skin  is  adherent  at  any  spot  this  should  be  removed  at 
the  same  time.  The  growth  being  sufficiently  exposed,  the  extir-  • 
pation  of  it  had  best  be  begun  in  front  and  above,:}:  the  posterior 
part  being  left  to  the  last,  as  here  lie  the  most  important  relations, 
and  as  these  can  be  most  readily  dealt  with  when  the  growth  has 
been  freed  elsewhere.  During  the  operation  a  blunt  dissector 
should  be  used  as  much  as  possible,  aided  by  touches  of  a 
pair  of  scissors,  and  by  dragging  the  growth  in  different  direc- 
tions. Every  vessel,  as  soon  as  cut,  should  be  secured  with 
Spencer  Wells'  forceps,  and  the  free  oozing  from  the  vascular 
skin  and  other  parts  arrested  by  sponge  pressure  while  the  surgeon 
is  engaged  with  some  other  part  of  the  growth. 

In  addition  to  the  free  oozing,  and  the  presence  of  important 
vessels,  other  difficulties  which  may  present  themselves  are  the 
breaking  down  of  a  soft  growth,  thus  baffling  attempts  at  complete 
extirpation,  and  the  strong  processes  of  fibrous  tissue  which, 
passing  normally  from  the  parotid  to  some  important  adjacent 
structures— viz.,  the  digastric,  the  internal  pterygoid,  and  the 
carotid  sheath— are  now  liable  to  be  either  increased  m  density,  or 
softened  by  extension  of  the  growth. 

Two  points  require  especial  attention  here — viz.,  the  amount 
of  facial  paralysis  which  may  be  expected, §  and   the  ha?nior- 

I'll  £1  ST©  • 

Facial  Paralysis.— While  in  the  case  of  a  smaller  growth,  if 
the  nerve  has  only  been  bruised,  or,  when  divided,  if  the  ends  have 
been  placed  in  contiguity,  union  may  take  place,  and  the  paralysis 

*  Prof  Billroth,  quoted  by  Mr.  Butlin  (loc.  supra  cit.,  p.  118),  considers  that 
facial  paralysis  from  the  pressure  of  a  parotid  tumour  is  a  sign  that  this  is 
probably  a  carcinoma,  for  the  sarcomata  and  other  tumours  rarely  produce 
paralysis  by  pressure,  although  paralysis  frequently  follows  the  operation  for 

^ThTmort  adherent,  discoloured-yiz,  reddish  purple-are  the  integuments, 
the  more  unfavourable  is  the  prognosis.  af+orthp „0wth 

-  M  Berard  (Maladies  cle  la  Gland  parotide,  p.  240)  advises  that  after  the  gro*  m 
has  been  freed  in  front,  it  should  be  next  attacked  from  below  upwards  and  not 
rom  above  downwards,  for  these  reasons-(i)  The  blood  flows  away  ron 1  t be 
voTnd  and  not  over  the  instruments  of  the  surgeon  ;  (a)  the  same > vesseh ,  d  not 
have  to  be  tied  more  than  once  ;  (3)  if  any  large  vessel  has  to  be  cut,  it  is  secured 
early  thus  diminishing  the  amount  of  hemorrhage.  inoi«(m 
I  Tf  the  sunreon  especially  in  less  serious  cases,  when  making  any  deep  incwon 

mink  of  the  facial  nerve,  and  thus  escape  the  risk  of  permanent  paralyse 
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Gradually  disappear,*  in  the  case  of  really  malignant  growths  the 
question  of  future  deformity  must  be  set  aside,  and  the  nerve 
divided  as  soon  as  seen. 

Best  Modes  of  Meeting  Haemorrhage. — The  chief  vessels 
which  will  be  met  with  are,  the  superficial  temporal,  transverse 
facial,  occipital,  posterior  auricular,  the  internal  maxillary,  and 
external  carotid.  The  external  jugular  vein,  and  large  communi- 
cating branches  between  it  and  the  internal  jugular  are  sure  to 
be  cut,  while  the  internal  jugular  vein  is  almost  certain  to  be  seen 
in  the  bottom  of  the  wound. 

It  must  be  remembered  that  not  only  will  all  the  above  vessels 
be  liable  to  be  much  enlarged,  but  numerous  other  unnamed 
anastomoses  will  be  present. 

The  common  carotid  has  several  times  been  tied  prior  to  this 
operation.  With  all  due  deference  to  those  wbo  have  adopted 
this  practice,  I  would  advise  that  this  step  should  be  dispensed 
with  if  possible,  and  for  these  reasons — (1)  It  introduces  certain 
grave  additional  risks  of  its  own.  (2)  It  takes  up  time  which 
will  be  wanted  in  the  operation  itself,  especially  if  the  projection 
downwards  of  the  growth  into  the  neck  overlaps  and  conceals  the 
position  of  the  vessel.  (3)  It  is  by  no  means  a  certain  pre- 
ventive of  haemorrhage  here,  any  more  than  ligature  of  both 
Unguals  can  always  be  relied  on  to  prevent  haemorrhage  during 
extirpation  of  the  tongue.  (4)  This  step,  recommended  by  many 
of  the  older  surgeons,  is  not  so  needed  now  in  these  days  of 
anesthetics,  with  an  almost  unlimited  variety  of  forceps  and 
ligatures  at  hand.  (5)  Finally,  it  would  appear  better,  because 
simpler  and  equally  efficient,  to  meet  the  haemorrhage  from  the 
large  vessels  before  they  are  cut,  by  taking  them  up  with  two  pairs 
of  Spencer  Wells'  forceps,  dividing  the  vessel  between  these,  and 
tying  or  twisting  both  ends. 

_  In  dealing  with  any  large  veins  the  risk  of  tbe  entrance  of 
air  should  be  prevented  by  making  finger-pressure  on  the  cardiac 
side,  or  by  securing  them  with  double  ligatures  before  they 
are  cut. 

If  ligature  of  the  common  carotid  is  to  be  made  use  of  here,  it 
should,  in  my  opinion,  be  reserved  for  those  cases  in  which  the 
surgeon  decides  to  attack  a  very  soft  and  vascular  growth,  as  here 
the  vessels  may  be  very  numerous  and  difficult  to  isolate,  and 
ligatures  may  not  hold.  In  such  a  case,  instead  of  tying  the 
common  carotid  and  thus  exposing  the  patient  to  the  risks  of 
brain  mischief,  it  would  be  better  to  pass  a  loop  of  chromic  catgut 
igature  around  the  vessel,  loosely  tied,  and  to  ask  an  assistant  to 
keep  up  tension  on  this  whenever  bleeding  takes  place.  This 
method  seems  to  have  been  first  used  by  M.  Rous,  and  of  late 
•  ^r-^vmgton  (Mcd.-CMr.   Trans.,   vol.    lxix.   p.  72)  and 

loc  Im*  Sradnf  imProvement  is  alluded  to,  with  a  case  in  point,  in  my  article, 
here.  Butlm  (foc'  SUpra  ciL'  p-  I2°)  s"ggests  a  trial  of  nerve-suture 
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Mr.  Treves  (Lancet,  January  21,  1888).  See  Section  on  "  Ligature 
of  Common  Carotid." 

If  the  wound  has  become  foul — and  sometimes  in  these  opera- 
tions near  the  mouth  and  nose  it  is  impossible  to  keep  the  band- 
ages from  shifting — the  surgeon  must  always  be  prepared  for  tin- 
accident  of  secondary  haemorrhage.  And  on  account  of  the  same 
risk  the  actual  cautery  should  never  be  used  at  the  bottom  of  a 
very  deep  wound  near  to  any  suspicious  tissues,  if  it  can  be  pos- 
sibly avoided.  If  some  caustic  is  required,  ziuc-chloride  paste,  used 
with  the  precautions  given  at  p.  273,  would,  I  think,  be  preferable 
from  the  absence  of  fcetor  with  which  it  works,  and  the  dry  black 
scabs  it  forms. 
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The  first  question  which  usually  arises  is  whether  these 
growths  should  be  operated  on  at  all,  or  whether  they  may  be 
safely  left  to  themselves.  While  there  is  a  distinct _  tendency  for 
nasvi,  after  a  term  of  life,  to  undergo  fibro-cystic  change.  I 
doubt  if  this  tendency  to  spontaneous  disappearance  is  as  high 
as  Dr.  J.  Duncan  (Mm.  Med.  Journ.,  1886,  vol.  i.  p.  702)  puts 
it — viz.,  that  "  certainly  more  than  half  are  thus  naturally  cured." 
In  private  practice,  where  a  nsevus  is  not  extending,  where  it  is 
in  neither  a  dangerous  nor  a  conspicuous  place,  it  is  justifiable 
to  watch  the  nasvus,  remembering  that  the  times  of  teething 
and  of  puberty  may  bring  about  atrophy  or  increase,  and  that 
the  former,  while  often  spontaneous,  is  most  likely  to  follow  one  of 
the  exanthemata.  But  when  a  nasvus  occupies  a  dangerous  site, 
one  where  irritation  of  any  kind  is  likely  to  bring  about  haemor- 
rhage, e.g.,  scalp,  lips,  tongue,  palate,  genitals,  rectum,  fingers  or 
toes,  or  where  the  site  is  a  conspicuous  one,  no  time  should  be  lost 
in  effecting  a  cure. 

While  admitting  that  there  is  a  distinct  tendency  for  a  naevus 
to  degenerate  ultimately,  I  should  advise  operative  treatment 
in  nearly  all  cases  for  the  following  reasons  :— (1)  During  its 
growing  and  stationary  stage  the  naavus  is  always  a  source  ot 
anxiety  and  often  of  disfigurement.  (2)  In  hospital  practice  there 
is  the  greatest  difficulty  in  persuading  the  mother  to  put  up  wiUi 
any  deformity  that  is  remediable  in  her  child.  (3)  In  early  me 
naavi  are  usually  small,  and  easily  and  safely  cured.  (4)  Jlie 
spontaneous  cure  of  a  large  nssvus  may  leave,  by  much  puckering 
of  the  skin,  more  deformity  than  that  of  an  operation.  Be  101  e 
describing  the  different  operative  measures  I  would  remind  my 
younger  readers  (a)  that  there  is  no  method  suited  to  all  cases, 
(Q)  that  it  is  very  easy,  by  using  heroic  means  and  doing  too  mucn, 
to  cause  needless  scarring  ;  (7)  that  during  the  cure^ofjarge  na* 

*  I  have  spoken  of  their  treatment  now  for  convenience'  sake,  and  because  o 
their  great  importance  on  the  face. 
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in  early  life  the  patients  are  liable  to  pyrexial  attacks  and  grave 
malaise. 

Different  Methods. 

1 .  Collodion. — This  may  be  tried  in  tiny  >  cutaneous  naevi. 
Ehese  can,  however,  be  better  treated  otherwise.  In  all  other 
aievi  it  is  a  harmless  placebo.  (2)  Vaccination. — This  is  not  to 
be  recommended.  From  a  very  large  number  of  cases  which  I 
have  seen  where  this  has  been  used,  I  am  of  opinion  that  it  very 
rarely  cures  the  ntevus,  while  the  vaccination  is  not  reliable. 
(3)  Subcutaneous  Discission. — This  is  an  excellent  means  of  obli- 
terating a  nasvus  without  scarring,  introduced  by  Dr.  Marshall 
Hall.  A  cataract-needle  is  passed  from  a  point  about  a  line  from 
the  margin  of  the  naevus  to  the  opposite  extreme  edge  of  the 
growth.  The  needle  is  then  withdrawn  almost  to  its  point  of 
entrance,  and  pushed  again  through  the  nsevus  at  about  ^  inch 
from  the  line  of  the  first  puncture,  and  so  on  till  the  lines  of 
puncture  take  a  fan-like  shape.  Should  the  needle  penetrate  the 
skin,  pressure  must  be  applied.  This  method  is  best  adapted  to 
subcutaneous  or  mixed  ntevi  of  moderate  size.  After  a  few  weeks 
repetition  may  be  needful.  (4)  Nitric  Acid. — This  is  useful  in 
cutaneous  ntevi.  The  parts  around  should  be  smeared  with  vase- 
line, but  neither  the  pointed  wood  nor  glass  rod  should  carry 
enough  to  run  any  risk  of  damaging  the  adjacent  skin.  Careless 
use  of  the  acid  may  produce  most  odious  scars.  (5)  Sodium 
Ethylatc. — This  is  useful  in  cutaneous  or  mainly  cutaneous  nasvi. 
It  is  efficient,  not  very  painful,  though  accompanied  with  a  good 
deal  of  tingling,  and  its  scars,  if  it  be  carefully  used,  are  little 
conspicuous.  If  some  aseptic  wool  is  secured  with  collodion  over 
the  eschar,  this  separates  without  suppuration.  Dr.  J.  Duncan 
(JSdin.  Med.  Journ.,  1886,  vol.  i.  p.  707)  thinks  this  escharotic 
most  suited  for  those  cutaneous  ngevi  where  the  centre  has  become 
obliterated  and  the  margin  remains.  (8)  Electrolysis. — This 
method  has  the  advantage  of  leaving  a  minimum  of  scar  or  pucker 
behind  it.  The  disadvantages  are  that  it  requires  several  sittings — 
on  an  average,  four  or  five — and,  as  an  interval  of  six  weeks  should 
elapse  between  each,  the  treatment  is  spread  over  a  considerable 
time.  For  this  reason  the  method  is  not  suited  to  hospital  patients, 
who  are  ill  content  if  the  blemish  is  not  speedily  removed.  Elec- 
trolysis is  best  suited  to  those  nsevi  which  are  subcutaneous  and 
easily  got  at — though  for  the  majority  of  these  I  prefer  excision 
—and  for  those  nasvi  which  are  unsuited  to  excision,  and  where  the 
cautery  will  leave  a  conspicuous  scar  upon  the  eyelids  and  nose. 
Dr.  Newman  (Brit.  Med.  Joum.,  1882,  vol.  ii.  p.  248)  writes  :  "The 
cases  for  which  electrolysis  is  eminently  suited  are  superficial,  dark- 
coloured,  sluggish,  vascular  growths,  which  do  not  possess  special 
or  abundant  blood-supply.  They  waste  away  after  one  or  two 
sittings  as  a  matter  of  moral  certainty.  Next  in  order  are  those 
nam  which,  agreeing  with  the  above  in  their  actual  vascularity, 
yet  have  much  more  of  surface  covering,  and  which  do  not,  there- 
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fore,  so  readily  declare  tlie  conditions  of  their  blood-supply.  A 
majority  of  these  cases  will  probably  be  found  to  be  quite  amenable 
to  the  electric  current.  On  the  other  hand,  the  cases  in  which 
electrolysis  will  not,  at  least  as  a  rule,  succeed,  are  those  which  are 
intensely  vascular,  which  are  rapidly  growing,  and  which  it  is  fair 
to  conclude  have  more  or  less  direct  communication  with  blood- 
vessels." Dr.  J.  Duncan  {loc.  swpra  cit.)  thus  describes  the  method 
which  he  has  done  so  much  to  improve  :  "  Practically,  in  electro- 
lysing a  niBvus  we  introduce  subcutaneously  so  much  caustic 
potash  and  nitric  acid  made  out  of  the  tissues  on  the  spot.  We 
introduce  them  in  such  infinitely  minute  division,  and  we  so 
destroy  tissue  in  producing  them,  that  their  action  is  purely  local 
and  they  cannot  be  carried  into  the  circulation,  while  the  small 
quantity  produced  is  yet  extremely  potent,  because  it  is  nascent. 
By  doing  this  subcutaneously  we  avoid  the  evils  of  putrefaction 

and  we  conserve  the  skin  After  trying  many  batteries 

of  constant  current,  I  have  reverted  to  the  Bunsen  or  Smee, 
with  four  to  six  cells  of  large  size.  In  the  Infirmary,  where  it 
can  be  prepared  by  others,  I  use  the  Bunsen  of  four  cells,  as 
giving  the  largest  amount  of  chemical  work  with  the  least  tension. 
But  in  private,  Smee's  battery  with  plates  about  4  inches  by  6,  and 
having  six  cells  is  most  convenient.  It  is  less  dirty,  has  only  one 
fluid,  and  is  equally  effective."  Before  operating,  the  poles  should 
be  tested  in  saline  water,  and  only  used  if  the  evolution  of  gas  is 
copious  and  continuous. 

The  needles  recommended  are  those  introduced  by  Prof.  Fraser 
and  Dr.  Duncan.    They  should  be  insulated  with  vulcanite.  The 
length  of  the  exposed  point  should  vary  from  \  to  f  inch,  according 
to  the  size  of  the  naavus.    Steel  is  the  best  material;  but  the 
positive  pole,  if  of  steel,  requires  re-sharpening  after  each  operation, 
because  it  is  acted  on  electrolytically.    Both  poles  should  be  in- 
troduced, as  giving  most  work  in  the  least  time.    In  small  naen 
they  are  best  placed  parallel,  and  equidistant  from  each  other  and 
from  the  sides  of  the  tumour.    In  large  naevi  Dr.  Duncan  moves 
them,  especially  the  negative,  from  place  to  place,  and  introduces 
them  through  new  punctures.     If  left  stationary,  the  action 
rapidly  diminishes  after  ten  or  fifteen  minutes,  on  account  ot 
the  slough  with  which  they  surround  themselves.    It  is  necessary 
to  watch  very  closely  the  growing  induration  round  each  needle 
It  increases  slightly  even  after  the  needles  are  withdrawn  and 
the  action  must  be  stopped  before  the  skin  is  involved.    It  tJie 
needles  be  very  slowly  withdrawn  while  the   battery  is  still 
working,  so  as  to  cauterise  slightly  their  track,  not  a  single  drop 
of  blood  will  flow,  otherwise  pressure  should  be  applied  tor  a  lev, 
minutes     The  naavi  should  then  be  covered  with  aseptic  wool  and 
collodion.    In  large  mevi  too  much  must  not  be  done  at  one 
Bitting  or  in  one  place.    The  slough  has  to      absorbed  J md  it  u 
betterto  establish  several  small  sloughs  at  different  parts  than _a 
great  mass  at  one.    An  anaesthetic  is  required  even  m  adults. 
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(9)  Excision. — I  use  this  method  very  largely  for  nearly  all  sub- 
cutaneous and  mixed  nievi  save  those  on  the  face,  and  for  many 
large  cutaneous  ones  where  the  scar  will  be  hidden.  There  is  a 
.ery  great  probability  of  primary  union;  it  is  a  rapid  method, 
leaving  no  slough  to  separate  as  does  the  ligature,  and  needing  no 
repetition  as  in  electrolysis.  Two  points  require  notice;  one  is 
the  risk  of  haemorrhage.  This  is  met  by  working  rapidly,  by 
judiciously  applied  finger-pressure,  by  keeping  wide  of  the  nsevus, 
and,  where  the  bleeding  will  be  severe,  by  using  the  method  of 
Mr.  .Davies-Colley.  My  colleague  passes  two  needles,  at  right 
angles  to  each  other,  beneath  the  base  of  the  neevus,  and  twists 
around  and  below  them  a  fine  drainage-tube ;  below  all,  two  or 
three  silver  sutures  are  passed  deeply.  After  the  ntevus  is 
removed,  the  needles  and  drainage-tube  are  withdrawn,  and, 
before  bleeding  can  occur,  the  sutures  are  quickly  twisted  up. 
The  other  point  is  the  advisability  of  leaving  any  naavoid  skin  in 
the  excision  of  a  large  mixed  neevus.  While  the  greater  part  of 
the  diseased  skin  should  always  be  removed,  narrow  strips  left  on 
either  side  will,  usually,  slowly  take  on  a  natural  colour.  In 
excision  irrigation  with  hot  perchloride  solution,  1  in  4000,  should 
be  made  use  of,  drainage  with  horsehair  employed,  and  the  wound 
carefully  united  with  sutures  of  fishing-gut  and  horsehair  or 
wire  which  can  be  quickly  twisted  when  the  haemorrhage  is  free. 

(10)  Cautery. — Paquelin's  cautery  is  usually  employed,  the  large 

blade  at  a  red  heat  being  carefully  wiped  over  a  cutaneous  nasvus, 

and  the  fine  point  used  for  the  subcutaneous  ones.    This  is  made 

to  penetrate  the  skin  at  one  spot,  and  then  made  to  traverse  the 

nasvus  in  several  directions  from  the  one  puncture.    It  is  most 

effectual,  but  the  more  I  see  of  it  the  less  I  like  it,  owing  to  the 

large  scars  it  leaves.    Thus  the  black  sinus  or  sinuses  left  after 

the  operation  with  a  red  margin  of  scorched  skin  suppurate  and 

heal  tediously,  and  with  much  disfigurement  in  exposed  places. 

The  modified  Paquelin's  cautery,  mentioned  at  p.  271,  is  greatly  to 

be  preferred  to  that  in  ordinary  use,  or  a  cautery  battery  and  the 

fine  platinum  points  which  any  electrician  can  supply.    If,  in 

hospital  practice,  the  surgeon  arranges  for  his  naavi  cases  to  attend 

on  one  day,  there  should  be  no  difficulty  about  the  battery  being 

ready.  ^  The  amount  of  scarring  left  is  far  less  than  that  by  the 

Paquelin's  cautery.    No  anesthetic  is  required  with  either  in 

miants,  the  pain  being  momentary.     A  very  simple  form  of 

cautery  for  those  stellate  patches  which  appear  on  girls'  faces  long 

after  infancy  is  supplied  by  a  needle  heated  or  dipped  in  nitric 

acid    An  anaesthetic  should  be  given.    Another  excellent  means 

or  healing  minute  naevi  is  to  make  a  puncture  with  a  tenotome, 
ana  apply  for  a  few  geconcls  a  finely  pointed  stick  of  gilyer  nitrate> 

Ligature.— I  have  long  entirely  abandoned  this,  owing  to  its 
paintulness,  its  production  of  a  slough  and  large  scar,  and  the  risk 

ohli?  1S+-        paitS  °f  the  straugled  mass  are  very  apt  to  escape 
'iteration.    (12)  Injection.—  This,  as  usually  performed  with  an 
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iron  preparation,  is  extremely  risky,  and  should  never  be  mad© 
use  of  unless  the  nasvus  is  securely  surrounded,  as  with  a  ring-  . 
forceps.    Several  cases  fatal  from  thrombosis  and  embolism  have  • 
been   recorded   {Lancet,  1867,  vol.  ii.  p.    191)-     1  remember 
witnessing  one  in  my  student  days.    The  late  Mr.  W.  M.  Coates,  '. 
a  Burgeon  of  wide  experience,  used  iodine  injection  with  much  suc- 
cess (Brit.  Med.  Jowrn.,  1883,  vol.  ii.  p.  319)-    About  £  drachm  | 
of  the  undiluted  tincture  is  thrown  in  slowly  by  means  of  a 
Wood's  syringe  with  a  very  fine  needle.    By  moving  the  point, 
the  tincture  is  thrown  into  every  part.    On  withdrawing  the 
needle,  pressure  on  the  puncture  is  required  for  a  few  moments. 
The  naevns  hardens  at  once  and  slowly  disappears.    No  scarring  . 
results.    Mr.  Coates  considered  the  iodine  quite  free  from  aDy 
risks  of  thrombosis. 


CHAPTER  V. 


EXCISION  OF  THE  EYEBALL. 

EXCISION  OF  EYEBALL  * 
Indications. 

i.  New  growths — e.g.,  glioma  of  the  retina,  melanotic  sarcoma, 
of  the  uveal  tract. 

ii.  In  the  following  cases  of  injury  and  its  results  : 

(a)  The  eyeball  ruptured  and  collapsed  after  a  blow. 

(b)  A  large,  jagged,  foreign  body  in  the  eye — e.g.,  a  bit  of 

metal,  not  removable  without  inevitable  disorganisa- 
tion. 

(c)  If  (Nettleship's  Diseases  of  the  Eye,  p.  142)  the  wound, 

lying  wholly  or  partly  in  the  dangerous  region,!  be  so 
large  and  so  complicated  with  injury  to  deeper  parts 
that  no  hope  of  useful  sight  remains. 
(V)  If,  though  the  wound  be  small,  it  lie  in  the  dangerous 

region,  and  have  already  set  up  irido-cyclitis. 
(c)  Where  a  small  foreign  body — e.g.,  a  shot  glancing  in  cover- 
shooting — not  removable  by  an  electro-magnet,  gradu- 
ally sets  up  inflammation  and  shrinking  of  the  eye. 
(/)  When  there  is  a  wound  in  the  dangerous  region  com- 
plicated with  traumatic  cataract. 
(g)  When  traumatic  cataract  has  been  set  up  by  a  wound 
which  is  wholly  corneal,  and  therefore  out  of  the  dan- 
gerous area,  and  yet  severe  iritis  and  pan-ophthalmitis 
come  on  in  spite  of  treatment, 
m.  As  part  of  an  operation  for  rodent  ulcer  which  has  exten- 
sively involved  the  conjunctiva  (p.  273). 

iv.  As  part  of  an  operation  for  removal  of  orbital  tumours — 
H>,  a  glioma  or  sarcoma  which  has  ruptured  the  sclerotic,  rodent 
wcer,  scirrhous,  sarcomatous,  bony  growths,  &c.i 

Operation.— The  chief  object  is  to  remove '  the  globe  alone, 
whenever  this  is  possible,  leaving  the  muscles  to  coalesce  and  form 


an 
here 


As  the  general  surgeon  may  be  called  upon  to  perform  this  operation  at 
yUme,  and  as  it  should  always  be  practised  on  the  dead  body,  it  is  included 


t  A  zone  nearly  \  inch  wide  surrounding  the  cornea. 

arli  r  nn  excellent  account  of  these  the  reader  is  referred  to  Mr.  Lawson^s 
"ticle,  D,ct.  of  Surg.,  vol.  ii.  p.  „7  et  seq. 
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a  stump  on  which  the  artificial  eye  may  be  supported  and  he 
movable.    As  much  conjunctiva  as  possible  should  be  left. 

The  surgeon,  standing  in  front,  having  inserted  a  spring  specu- 
lum between  the  lids,  snips  with  blunt-pointed  scissors  through 
the  ocular  conjunctiva  close  to  the  cornea  and  all  round  it,  using  '. 
toothed  forceps  to  lift  the  conjunctiva,  and  leaving  enough  at  one 
side  to  hold  on  by  the  forceps  during  the  next  step.  This  is  to 
open  freely  Tenon's  capsule,  and  catching  up  each  rectus  tendon 
(beginning  usually  with  the  external  rectus)  with  a  strabismus  hook 
to  divide  them  close  to  the  sclerotic,  leaving  the  cut  end  of  the 
external  rectus  long,  in  order  to  draw  the  eyeball  forcibly  inwards. 
The  superior  and  inferior  rectus  are  then  cut,  and  the  speculum 
pressed  back  into  the  cavity  of  the  orbit  so  as  to  make  the  eyeball 
start  forwards.  The  scissors,  blunt-pointed  and  slightly  curved,  are 
now  passed  back  to  feel  for  the  optic  nerve,  which  may  be  known 
by  its  toughness  and  thickness,  and  which  is  now  severed  with  one 
clean  cut,.  The  eyeball  being  drawn  forwards  with  a  finger,  the 
oblique  muscles  and  any  remaining  soft  parts  are  to  be  cut  close  to 
the  globe.  Sponge-pressure  is  then  to  be  applied  firmly  for  a  few 
minutes,  and  for  the  first  ten  hours  aseptic  sponges  and  a  bandage 
should  be  worn  to  prevent  temporary  but  troublesome  haemor- 
rhage. 

In  the  case  of  a  new  growth — e.g.,  glioma — the  optic  nerve  must 
be  divided  as  far  back  as  possible.  The  scissors,  slightly  curved 
and  long  enough  to  reach  to  the  back  of  the  orbit,  are  introduced 
on  the  inner  side,  and  the  nerve  either  cut  as  far  back  as  is  possible 
before  the  globe  is  removed,  or,  after  this  is  done,  the  nerve  is  dis- 
sected out  and  a  fresh  slice  taken. 

Where  there  is  any  suspicion  of  growth,  as  in  a  glioma  of  the 
optic  nerve,  being  left  behind,  zinc-chloride  paste  should  be  applied, 
as  at  p.  273. 

Owing  to  the  early  stage  at  which  dissemination  of  intra-oeular 
sarcomata  takes  place,  and  to  the  tendency  of  gliomata  to  creep 
backwards  along  the  optic  nerve  towards  the  interior  of  the  cranium, 
the  prognosis  very  largely  depends  upon  the  earliness  of  the  extir- 
pation. On  this  account  it  should  be  remembered  that  the  earliest 
symptoms  of  these  growths — viz.,  impairment  of  sight  from  partial 
detachment  of  the  retina  by  the  pressure  of  the  growth  behind  it 
— should  be  most  carefully  tested  in  suspicious  cases,  this  impair- 
ment of  sight  being  not  usually  noticed  by  the  patient,  save  acci- 
dentally on  closing  the  sound  eye,  unless  the  growth  originates 
near  the  yellow  spot.  If  later  evidence  is  waited  for,  such 
evidence  of  tension  and  pain,  dissemination  or  recurrence  is  nio 
probable,  while  the  growth  will  very  likely  have  perforated  the  eve. 
and  the  severer  operation  of  clearing  out  the  orbit  will  be  required. 


The 


following 


questions 


is 


will  very  likely  arise :  If  there 
evidence  of  general  dissemination  of  the  disease,  is  it  expedient  to 
remove  the  eye,  or,  if  this  be  insufficient,  to  clear  out  the  orbit  as 
well  ?    In  most  cases  the  answer  will  be  in  the  affirmative,  in  order 
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to  save  the  patient  pain,  and  the  misery  of  the  protruding  and 
ulcerating  mass. 

If  the  disease  has  recurred,  is  it  any  use  to  again  attack  it? 
Each  question  here  must  be  decided  by  itself.  The  answer  will 
mainly  depend  on  the  amount  and  depth  of  the  recurrence,  and  on 
the  completeness  of  the  first  operation.  Thus,  if  the  eye  only  was 
removed  at  first,  it  may  be  wise  to  clear  out  the  orbit  thoroughly. 

In  a  few  most  distressing  cases  in  children  it  is  well  known  that 
both  eyes  are  attacked.  The  question  of  operating  on  the  second 
eye  must  now  be  faced.  Opinions  here  differ  somewhat.  Mr. 
Butlin*  thinks  that  it  is  better  not  to  operate  in  such  cases, 
"  although  the  operation  may  be  regarded  as  justifiable  in  order  to 
prevent  the  occurrence  of  fungous  protrusion  and  the  pain  and 
misery  winch  are  associated  with  it."  Mr.  Lawson,f  on  the  other 
hand,  holds  that  if  both  eyes  are  affected,  both  should  be  excised, 
providing  that  the  sight  has  already  been  destroyed.  He  has,  on 
many  occasions,  removed  the  second  eye  to  procure  temporary 
relief  from  the  excessive  pain  induced  by  the  over-distended  globe, 
and  when  there  has  not  been  the  sHghtest  prospect  of  curing  the 
disease.  In  each  case  the  operation  gave  immediate  and  perfect 
relief. 


*  Loc.  mnra  cit.  p.  88.  f  Diet,  of  Surg.,  vol.  ii.  p.  124. 
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OPERATIONS  ON  THE  NOSE. 

PLASTIC  OPERATIONS  FOR  THE  REPAIR  OF  THE 
NOSE  —  ROUGE'S  OPERATION  —  REMOVAL  OP 
NASAL  POLYPI— ADENOIDS  OF  NASO-PHARYNX. 

PLASTIC  OPERATIONS  FOR  THE  REPAIR  OF  THE 
NOSE  (Figs.  84  to  91). 

These  operations  may  be  divided  into  those  for  complete  and 
partial  restoration. 

Indications. — When  the  patient  is  healthy  and  fairly  young, 
when  the  cause  of  the  destruction — viz.,  lupus,  gunshot  injury, 
syphilitic  ulceration,  new  growth  necessitating  removal — is  not 
only  checked  but  soundly  healed.* 

Thus,  after  lupus  has  been  cured  by  scraping,  and  still  more  in 
the  case  of  syphilitic  ulceration,  it  will  be  well  to  wait  six  month? 
at  least  after  the  disappearance  of  the  disease. 

A.  Operations  for  Complete  Restoration. — The  follow- 
ing will  be  found  the  most  useful : — 

(1)  Vernenil's,  by  Super-imposed   or  Double  Flaps  from 

Cheeks  and  Forehead  (Figs.  84,  85). 

(2)  Syme's  from  the  Cheeks  (Figs.  86,  87). 

(3)  The  Indian  or  Frontal  (Fig.  88). 

(4)  The  Italian  or  Tagliacotian. 

Before  deciding  which  operation  he  will  make  use  of  in  restoring 
the  nose  the  surgeon  will  investigate  the  following  points :  How 
far  is  the  bony  framework  of  the  nose  destroyed  ?  If  the  car- 
tilages, septum,  vomer,  ethmoid,  and  nasal  bones  are  much  re- 
moved, however  well  made  the  frontal  flap,  and  however  skilfully 
it  is  adjusted,  it  will  tend,  after  looking  extremely  well  at  first,  to 
sink  down  to  the  level  of  the  cheeks.  Verneuil's  operation  meets 
this  partially  by  its  double  layers  of  flaps.  If  he  proposes  to  take 
flaps  from  the  cheeks,  the  surgeon  must  examine  how  far  these  are 
plentiful,  and  free  from  old  scars.    So,  too,  if  the  forehead  is  to 

*  In  Sir  W.  Mac  Cormac's  case,  quoted  below,  the  tip  and  alas  of  the  nose  bad 
sloughed  in  infancy  after  the  injection  of  a  large  nsevus  with  the  liquor  fern 
pernitratis. 
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furnish  the  flaps,  how  far  is  it  a  capacious  one  and  free  from 
hairs  ? 

The  respective  advantages  of,  and  the  indications  for,  the  above 
operations  will  be  given  in  the  description  of  each  method. 

(1)  Verneiul's  Operation  (Figs.  84  and  S5). — This  operation, 
sno^ested  to  M.  Verneuil  by  M.  Oilier,  was  employed  successfully 
by  him  in  order  to  secure  permanent  elevation  of  a  sunken  nose, 
by  super-imposing  two  flaps  and  thereby  doubling  the  thickness. 
The  patient  had  discharged  a  pistol  into  his  mouth,  destroying  a 
portion  of  the  hard  palate  and  septum,  the  nasal  bones,  part  of 


Fig.  84. 


Fig.  85. 


Verneuil's  incisions  in  rhinoplasty  for 
sunken  nose.  (Stimson.) 


Verneuil's  double  flaps  in  situ. 
The  frontal  flap  is  also  shown  with 
its  raw  surface.  (Stimson.) 


the  nasal  processes  of  the  superior  maxillary,  the  spine  of  the 
frontal,  and  the  anterior  wall  of  the  frontal  sinuses.  The  alee  and 
tip  were  uninjured,  but  much  flattened ;  above  them  was  a  broad, 
deep  groove,  extending  to  the  middle  third  of  the  forehead.  The 
principal  indication  was  to  rebuild  the  bridge  of  the  nose.  The 
latter  could  be  permanently  accomplished  only  by  filling  in  the 
great  cavity  which  would  be  left  by  raising  the  sunken  parts. 
_  Verneuil  made  an  incision  along  the  median  line  of  the  depres- 
sion and  a  transverse  one  at  each  end  of  the  first,  and  dissecte.d 
tip  the  two  lateral  flaps  thus  marked  out.  He  then  raised  an 
oblong  flap  from  the  middle  of  the  forehead,  leaving  it  adherent 
between  the  eyebrows,  and  turned  it  directly  downwards  so  that 
its  raw  surface  was  directed  outwards,  its  skin  surface  *  lookino- 
towards  the  nasal  fossas.  The  two  lateral  flaps  were  then  placed 
upon  it  and  united  in  the  median  line.  The  raw  surfaces  united 
with  each  other,  and  the  result  was  a  nose  elevated  I  inch  above 
MMJHjjoimng  surface.    The  wound  in  the  forehead  is  partly 

<)l  85°Uld  be  refreshed-  The  abDve  account  is  taken  from  Stimson's 
vp.rative  hurgery,  p.  244. 
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closed  by  a  hare-lip  pin  and  sutures,  and  later  on  healed  by 
skin-grafting.  The  pedicle  of  the  frontal  flap  will  require 
dividing  and  trimming  subsequently.  In  addition  to  the  advan-  - 
tage  which  this  operation  possesses  of  rendering  a  sunken  nose 
prominent,  it  produces  ultimately,  from  my  experience  in  one  case, 
but  little  scarring,  the  lateral  incision-scars  fading  away  gradually  ' 
into  the  naso-labial  sulci,  and  the  folds  beneath  the  eye. 

(2)  Syme's,  from  the  Cheeks  (Figs.  86,  87). — This  method  is 
described  by  its  inventor  in  his  Observations  in  Clinical  Surgery, 
p.  56.  Besides  doing  away  with  a  frontal  scar,  this  method 
enables  a  nose  thus  constructed  to  have  its  sensations  in  corre- 
spondence with  the  part  from  which  it  was  derived. 

The  following  drawings  show  the  shape  of  their  flaps,  and  the 
manner  of  their  adjustment : 


Fig.  86. 


Fig.  87. 


(Bell.) 


(Syme.) 


New  flaps  of  the  shape  given  in  Fig.  86  are  marked  out  on  the 
cheeks  with  their  conjoint  pedicle  above  at  the  root  of  the  nose, 
between  the  two  inner  canthi,  extending  sufficiently  downward? 
and  outwards  upon  the  cheek  to  secure  sufficient  ampleness  for 
the  new  nose,  according  to  careful  measurements  already  taken. 
The  old  nose  being  got  ready  by  careful  paring,  the  flaps  thus 
marked  out  are  dissected  up  and  united  in  the  middle  line- 
by  three  or  four  sutures,  while  the  outer  margins  are  fixed  on  1 
each  side  to  the  raw  surface,  at  a  proper  distance  from  the  nasal 
orifice.  Mr.  Bell*  advises  that  if  any  part  of  the  old  septum 
remain,  it  should  be  made  very  useful  as  a  fixed  point,  a  straight 
needle  being  thrust  through  one  flap  close  to  its  outer  lower  edge, 
then  through  the  septum,  and  out  at  a  corresponding  point  of  the 
other  flap.  The  edges  of  the  wounds  left  in  the  cheeks  can 
generally  be  partially  united  by  sutures  of  silver  or  fishmg-gut. 
and  the  triangular  portion,  which  must  be  left  to  heal  by  granu- 
lation, proves  an  advantage,  as  by  its  depression  it  enhances  the 
apparent  height  and  prominence  of  the  new  organ.  The  cavity 
of  the  new  nose  may,  for  the  first  few  days,  be  kept  gently  dis- 
tended by  drainage-tubes  drawn  over  pieces  of  catheter,  through 

which  the  patient  can  breathe.  

*  Manual  of  Surgical  Operations  (4th  edition),  p.  176. 
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(3)  The  Frontal  or  Indian  Method.* — This  method  should 
be  used  when  the  soft  parts  of  the  cheeks  are  iu sufficient,  when 
t!u  v  are  too  cicatricial,  or  when  an  operation  making  use  of  them 
has  failed.  Its  chief  objections  are  the  large  frontal  scar,  and  the 
liability  of  the  single  flap,  though  abundant  and  prominent  at 
first,  to  shrink  and  fall  in  later  on. 

A  piece  of  gutta-percha  or  leather  is  so  cut  that,  when  folded, 
it  is  of  suitable  shape  and  size  for  the  new  organ ;  it  is  then  laid, 
opened  out,  upon  the  forehead,  and  the  dimensions  marked  out 


Fig.  88. 


Flaps  from  forehead.    Also  flaps  from  cheeks.    (Skey. ) 

with  an  aniline  pencil  or  tincture  of  iodine.  The  flap  thus  drawn 
should  be  of  the  shape  in  Fig.  88,  and,  owing  to  the  retraction  of 
wte  skin,  should  measure  ±  inch  more  than  the  model  in  every 
<ST Sn™  •  ,  6  average  dimensions  of  the  flap  are  thus  given  by 
nLii  Enchsen  :+  when  the  whole  nose  requires  restoration,  it  is 
usually  necessary  to  make  it  about  2J  to  3  inches  long,  and  from 
5  J°  3i  inches  wide  at  its  broadest  part. 

by  naril6  f^tl  thuS  mapped  0ut'  a  bed  is  now  prepared 
this  thpl  /  d  ?Te  m*S  VaW  tria^r  surface;  in  doing 
warfTto^6  TSt  b5,f  i-  ohli^J>  cutti"g  from  without  in- 
SbVbTw  1  aV°lddle  me>  80  as  to  leave  a  grooved  surface 
^ggmward^gie  warning  of  Erichsen  (loc.  mpyg  dt,  p.  609) 

*  Introduced  into  European  surgery  by  Mr.  Carpue  in  1816 
t  burg.,  vol.  ii.  p.  608. 

T 
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should  here  be  remembered,  not  to  remove  the  parts  too  widely, 
lest  the  cheeks  later  on  retract  and  flatten  out  the  nose.  The 
bleeding  being  arrested  by  sponge-pressure,  torsion,  leaving  on 
Spencer  Wells'  forceps  (but  not  in  this  case  by  ligature),  and  cover-  ■ 
ing  over  the  raw  surface  with  lint  wrung  out  of  warm  boracic-acid 
lotion,  the  frontal  flap  previously  marked  out  may  now  be  raised.  ! 
This  is  done  by  running  a  scalpel  down  to  the  periosteum,  along  ; 
the  traced  line,  taking  care  that  the  pedicle  should  be  sufficiently 
long  to  bear  a  little  twisting,  and  sufficiently  broad  and  thick  to 
secure  the  presence  of  one  if  not  both  of  the  frontal  arteries.  To 
avoid  any  risk  of  stoppage  of  its  blood-supply  and  sloughing,  it  is 
well  to  place  the  incision  for  the  pedicle  a  little  obliquely,  with 
one  side  descending  a  little  lower  than  the  other — viz.,  on  the 
side  to  which  the  flap  is  to  be  twisted.    Where  the  level  of  the 
hairy  scalp  admits  of  it,  this  flap  should  lie  a  little  obliquely,  the 
tension  being  thus  lessened.    Where  necessary,  the  flap  may  he  • 
taken  transversely  above  one  or  other  eyebrow,  but  the  objection 
to  this  is,  that  the  retraction  of  the  scar  upon  the  forehead 
draws  the  corresponding  eyebrow  upwards  (Stimson).   The  frontal 
flap,  however  placed,  is  now  raised  from  below  upwards,  so  that 
the  necessary  haemorrhage  is  rendered  as  little  embarrassing  as 
possible,  and  with  as  little  handling,  or  pinching  with  forceps  as 
possible.    The  knife  should  be  kept  away  from  the  flap  towards 
the  periosteum,  and  used  in  the  same  plane  throughout,  without 
any  scoring  whatever.    The  hemorrhage,  free  at  first,  is  readily 
arrested  by  forcipressure  (leaving  on  Spencer  Wells'  forceps  for 
a  while),  or  by  sponge-pressure.     The  flap  being  sufficiently 
raised  to  hang  freely  and  without  tension,  is  then  twisted  slightly 
to  one  side  (that  on  which  the  pedicle  has  been  cut  longest),  and 
brought  down  and  adjusted  to  the  pared  edges  below  by  means  of 
numerous  fine  sutures  of  salmon-gut,  fine  silk,  or  wire,  and  horse- 
hair, all  being  introduced  with  very  small  needles. 

If  the  condition  of  the  forehead  has  admitted  of  taking  a 
columella  from  there,  an  appropriate  groove  must  also  have  been 
cut  in  the  upper  part  of  the  median  line  of  the  hp,  and  the 
two  carefully  adjusted.  If  no  columella  can  be  taken  from  the 
forehead  the  upper  lip  must  furnish  it,  either  now,  if  the  patient  s 
condition  admits  of  it,  or  later  on,  when  the  pedicle  of  the  frontal 
flap  is  divided.  If  no  columella  is  made  now,  the  flap,  when 
attached,  must  be  supported  by  gently  introducing  strips  of  some 
antiseptic  gauze,  well  coated  with  eucalyptus  and  vaseline  (53— 5.1 ' 
ointment.  If  a  columella  is  made,  two  bits  of  drainage-tube  or 
Jacques'  catheter  are  introduced.  The  parts,  being  painted  witU 
collodion  and  Jeyes'  powder,  are  well  covered  in  with  aseptic  gauze 
or  salicylic  wool,  but  in  keeping  these  in  position  no  pressure  must 
be  made  with  bandages  on  the  new  nose. 

The  forehead  wound,  on  which  sponge-pressure  has  been  made. 
is  now  partially  closed  with  one  or  two  hare-lip  pins  and  sutures 
but  in  introducing  these  great  care  must  be  taken  not  to  constrict 
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the  pedicle  of  the  frontal  flap.  Now  and  later  on,  healing  may  be 
here  promoted  by  skin-grafting  by  Thiersch's  method  (q.v.). 

The  chief  points  in  the  after-treatment  are  not  to  change  the 
dressings  too  frequently,  and  to  use  the  utmost  gentleness  in 
doino-  so.  to  remove  the  sutures  gradually,  and  to  be  on  guard  to 
prevent  the  onset  of  erysipelas  or  of  secondary  haemorrhage.  The 
former  will  be  known  by  a  sudden  rise  of  temperature,  vomiting, 
or  nausea,  and  is  best  treated  by  warm  boracic-acid  lotion,  applied 
by  a  mask  of  boracic-acid  lint  and  by  a  sharp  purge.  Haemorrhage 
may  occur,  according  to  Erichsen,*  as  late  as  the  ninth  day.  It 
must  be  met  by  careful  plugging  with  aseptic  gauze,  dusted  with 
iodoform  and  tannic  acid,  or  wrung  out  of  turpentine. 

The  flap  remains  cedematous  for  some  time,  but,  if  not  going 
to  slough,  it  will  be  found  warm  and.  sensitive.  If  too  much 
swelling  persist,  leeches  or  careful  scarification  should  be  used. 

Separation  of  the  root  of  the  flap. 

A  month  or  sis  weeks  later,  when  the  blood-supply  to  the  flap 
is  established,  the  pedicle  is  divided  with  a  narrow  straight 
bistoury  and  cut  somewhat  wedge-shaped,  with  the  apex  upwards, 
an  appropriate  resting-place  being  fashioned  for  it  in  the  skin 
beneath,  which,  up  to  this  time,  has  not  been  touched.  A  few  of 
the  fine  sutures  already  mentioned  are  then  inserted. 

If  the  patient  has  been  feeble,  or  if  the  cheeks  are  very 
cicatricial,  and  thus  the  new  blood-supply  to  the  frontal  flap  be 
insufficient,  some  sloughing  may  take  place,  but  this  is  rare. 

Formation  of  a  new  columna. 

If  this  was  not  made  at  the  time  of  the  first  operation,  it  should 
be  done  at  the  same  time  that  the  pedicle  is  divided.  It  is  rare 
that  a  forehead  is  sufficiently  high  to  obtain  an  adequate  columna, 
and  the  additional  thickness  and  vascularity  of  the  lip  make  it 
much  more  desirable  to  take  one  from  here.  Two  assistants, 
with  a  finger  and  thumb  at  each  angle  of  the  mouth  controlling 
the  coronary  arteries,  and  at  the  same  time  making  the  parts 
tense,  the  surgeon,  with  a  straight  narrow  bistoury,  transfixes 
the  root  of  the  lip  just  to  one  side  of  the  middle  line,  and  cuts 
straight  down  through  the  free  border ;  a  similar  incision  is  made 
on  the  opposite  side  of  the  middle  line,  and  a  narrow  strip,  about 
{  inch  in  width,  is  thus  detached  save  above.  It  is  well,  in  a  man, 
to  shave  off  the  skin  and  hair  follicles,  and  the  tip  being  pared, 
and  the  remains  of  the  old  columna  appropriately  freshened,  the 
frasuum  is  freely  divided,  and  the  new  columna  united  to  the 
remains  of  the  old  and  to  the  alas  by  one  or  two  fine  sutures, 
ihe  cut  surfaces  of  the  lip  are  then  brought  most  accurately  into 
apposition  with  a  silver  wire  suture  opposite  to  the  coronary 
arteries,  and  several  points  of  fine  silk  and  fishing-gut.  A  few 
more  are  next  inserted  to  further  adjust  the  columna. 


*  Loc  supra  tit.,  p.  61 1,  is  mentioned  a  case  of  Sir  J.  Lister's,  in  which 
Haemorrhage  took  place,  on  the  ninth  day,  the  patient  losing  over  a  pint  of  blood. 
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(4)  Italian  or  Tagliacotian  Method.— This  is  but  very  rarely 
made  use  of  in  this  country  owing  *  to  the  irksomeness  which  the 
needful  position  entails,  and  the  need  of  a  complicated  special 
apparatus. 

On  the  other  hand,  the  absence  of  any  additional  scars  on  the 
forehead  and  cheeks,  and  the  abundant  flap  which  can  always  be 
obtained,  are  so  important  that  it  may  be  thought  worth  while  to 
try  this  method  in  female  patients  who  have  sufficient  time  and  I 
means,  and  who  will  put  up  with  the  inconvenience  of  cramped  I 
restraint  for  two  or  three  weeks. 

Sir  W.  Mac  Cormac  brought  a  case  before  the  Clinical  Society  f 
in  which' this  method  had  answered  well  in  a  girl  aged  sixteen. 
The  following  account  is  taken  from  his  paper.  Means  for  keep- 
ing the  patient's  arm  in  the  needful  position  for  the  requisite 
period  were  thus  provided  : 

"A  pair  of  ordinary  stout  well-fitting  stays  were  first  procured,  to  which  were 
attached  two  perineal  straps,  to  prevent  displacement  upwards.    A  helmet, 
partly  made  of  leather,  was  connected  with  the  stays  by  a  leather  band  running  : 
up  the  centre  of  the  neck  and  back.    A  leather  armpiece,  strengthened  by  a  steel 
band  was  moulded  so  as  to  extend  from  the  wrist  to  the  shoulder,  where  it  was 
buckled  to  the  stays.    The  wrist  and  hand  were  fastened  to  the  helmet  by  a 
gauntlet  while  the  elbow  could  be  fixed  steadily  in  any  required  position  by 
straps  running  from  it  to  the  stays,  and  to  the  sides  of  the  headpiece,  so  that 
there  was  nowhere  any  undue  strain,  the  pressure  being  so  evenly  distributed 
that  each  strap  was  almost  slack.    This  apparatus  was  next  applied  for  some 
days  beforehand,  so  that  any  point  of  undue  pressure  might  be  remedied  The 
girl  was  able  to  sleep  soundly  in  it,  and  it  gave  promise  of  proving  perfectly 
efficient     Meanwhile  I  modelled  on  the  deficient  nose  a  gutta-percha  substitute, 
and  from  this  was  able  to  project  on  a  fiat  surface  the  extent  of  the  deficiency. 
The  first  part  of  the  operation  was  performed  thus  :  A  flap  was  marked  out  on 
the  inner  aspect  of  the  left  upper  arm,  more  than  double  the  actual  size  of  the 
estimated  deficiency.    The  left  arm  was  the  one  chosen  to  supply  the  flap,  and 
the  right  side  of  the  nose  the  one  first  operated  on,  the  septum  being  fashioned 
at  the  same  time    The  flap  was  left  attached  to  the  upper  part  of  the  arm  by  a  1 
broad  long  pedicle,  and  so  arranged  that  there  should  be  no  traction  whatever 
uZ ftt Whilst  the  raw  surface  from  which  it  was  taken  should  be  accessible  for 
rtailv  dressing    With  the  flap  I  dissected  up  the  subcutaneous  fat  down  to  the 
mu  cular  sheath.    Immediate  retraction  both  of  the  flap  and  of  the  denuded 
par  o  the  arm  took  place  to  a  large  extent,  so  that  the  raw  surface  on  the  latter 
was  almost  co-extensive  with  the  whole  inner  surface  of  the  girl's  arm  the  flap 
Tppetrg  qnite  small  in  comparison.    I  now  made  a  slightly  curved  incision 
neLTy  paraUel  ,0  the  free  border  of  the  nose  on  the  right  side,  and  about  three 
Tes  above  it,"  corresponding,  in  fact,  to  where  the  alar  furrow  should  normal 
PTt    This  ncision  was  prolonged  some  little  distance  into  the  cheek  n  the 
W  of  the  cheek  furrow,  whilst  the  remains  of  the  septum  were  split  open  in  the 
^an  line This  nasal  flap  could  now  be  turned  down  so  as  to  become  hon- 

^low  the  horizontal  line,  to  dtowtorttgg 

~*  Tn  oases  where  the  destruction  is  very  great,  where  other  methods  have 
failed  where  tie  skin  available  on  the  face  is  much  scarred  or  of  doubtful  sound- 
ness the  Tagliacotian  method  is  especially  indicated. 

Tail   Soc.  Trans.,  vol.  x.  p.  181.    Three  figures  are  given,  of  the  patient 
before  and  after  the  operation,  and  of  the  apparatus  used. 


REPAIR  OF  NOSE. 


2  93 


tion  of  the  ingrafted  piece.  A  triangular  gap,  the  apex  pointing  towards  the 
cheek,  was  thus  left  exposed  on  the  right  lateral  aspect  of  the  nose,  and  into  this 
the  triangular-shaped  piece  from  the  arm  was  inserted,  and  accurately  attached 
by  suture,  the  portion  to  form  the  septum  being  sutured  in  the  groove  already 
formed  by  splitting  the  septum.  In  this  way  there  was  no  paring  of  edges,  nor 
was  a  single  particle  of  nose  tissue  sacrificed,  whilst  by  having  so  large  a  line  of 
attachment,  being  almost  surrounded  by  living  tissue,  the  new  flap  was  much 
more  likely  to  adhere  satisfactorily  in  the  first  instance,  and  from  its  freer  blood- 
supply  less  prone  perhaps  to  subsequent  contraction."  Union  took  place  in 
great  "part  by  first  intention,  some  suppuration  setting  in  on  the  eighth  day, 
owing  to  the  indifferent  plastic  power  of  the  subcutaneous  fat.  Healing  was  not 
complete  for  nearly  three  weeks.  At  this  date  the  operation  was  completed  by 
detaching  the  flap  from  the  arm,  cutting  this  so  as  to  give  it  a  triangular  shape, 
and  preparing  the  left  side  of  the  nose  to  receive  it  in  a  manner  precisely  similar 
to  the  right.  The  perfect  vitality  of  the  now  completely  severed  tissue  of  the 
arm  was  made  apparent  by  copious  haemorrhage,  and  healing  was  complete  in  a 
fortnight.  After  the  first  forty-eight  hours  scarcely  any  inconvenience  was  felt 
from  the  apparatus,  save  for  a  slight  excoriation  on  one  shoulder.  The  result 
was  good,  but  it  was  expected  that  further  contraction  would  much  improve  the 
aspect  of  the  nose,  the  new  organ  being  fully  large. 

Causes  of  Failure  after  Complete  Rhinoplasty. 

1.  Gangrene  and  sloughing.  2.  Secondary  haemorrhage. 

3.  Erysipelas. 

4.  Destruction  of  the  new  nose  by  recurrence  of  the  old  disease. 

5.  Too  large  a  nose.  6.  Too  small  a  nose. 

B.  Operations  for  Partial  Restoration  of  the  Nose. 

— These  are  very  numerous,  and  have  usually  been  designed  for 
special  cases.    A  few  only  will  be  alluded  to  here. 

(i.)  One  of  the  most  successful  of  these  is  the  method  of  Surgeon- 
major  Keegan  whose  name  is  so  well  known  in  connection  with 
lithotrity.  Practising  for  many  years  at  Indore,  he  had  ample 
opportunities  of  performing  rhinoplasty,  it  being  well  known  that 
slicing  off  the  soft  parts  of  the  nose  is  a  very  common  mutilation 
in  India,  especially  in  the  hands  of  jealous  husbands.  Such  cases 
are  most  favourable  for  operative  measures,  the  patients  being 
young  and  healthy,  and  the  bridge  of  the  nose  left.  Two  small 
Haps  of  skin,  with  their  attachment  below,  are  turned  down  off 
the  nasal  bones  so  that  their  cutaneous  surface  looks  backwards, 
and  their  raw  surface  forwards,  their  lower  margins  forming  a 
natural  cuticular  lining  to  the  new  nostrils.  On  to  the  raw 
surface  over  the  nasal  bones  and  the  raw  surface  of  the  deflected 
flaps,  a  forehead  flap  of  somewhat  modified  shape  is  brought.  The 
results  are  excellent,  the  nose  being  prominent  and  shapely, 
and  free  from  risk  of  subsequent  contraction.  This  method  is 
clearly  the  best  for  cases  where  the  cartilages,  alae  and  columna 
are  gone  (Lancet,  vol.  i.  1891,  p.  419). 

(ii.)  Two  Lateral  Flaps. — This  method  is  indicated  when  the 
lower  third  of  the  nose  is  left  untouched  and  the  central  portion 
especially  destroyed.  («)  Small  square  flaps  are  raised  and 
united  in  the  middle  line  (Fig.  89).  ((3)  Another  method  is 
shown  in  Fig.  88.    It  was  made  use  of  by  Mr.  Skey  (Operative 
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Surgery,  p.  523),  who  thus  describes  it:  "In  cases  in  which  the 
ossa  nasi  are  destroyed,  the  operation  consists  in  bringing  to  the 
mesial  line  two  lateral  Haps  made  from  the  side  of  the  nose  upon 

the  cheek.    The  calculations  in  this 
Fig.  89.  operation  are  nearly  as  important  as 

in  the  frontal  method.    An  incision  ! 
is  commenced  at  the  root  01  the  nose, 
as  nearly  as  possible  on  the  dorsum, 
and  carried  down  as  close  to  the  line  1 
of  the  former  organ  as  the  condition  . 
of  the  skin  will  permit,  and  a  second,  . 
commencing  ^  inch  on  the  outer  side, 
should  extend  downwards,  curving  at : 
the  same  time  a  little  outwards,  to 
avoid  the  orbicularis.     The  second 
incision  should  diverge  from  the  first 
towards  the  cheek-bone,  and  at  its  • 
extremity,  which  should  correspond  I 
with  the  line  formed  by  the  base  of  I 
the  nostril,  should  be  distant  more  than  a  full  inch  from  it." 
Mr.  Skey  advises  that  the  columella  be  made  at  the  same  time,  . 
attached  to  one  of  the  flaps  as  shown  in  Fig.  88.    If  this  fail,  the 
lip  will  still  serve  the  surgeon's  purpose. 

(iii.)  Single  Lateral  Flap.  —  This  may  be  taken  in  many  • 
different  ways,    (a)  From  the  cheek,  at  the  side  of  and  below 


Rhinoplasty.    Double  square  lateral 
flaps.    (Stimson. ) 


Fig.  90. 


Fig.  91. 


Rhinoplasty.    Single  lateral  flap. 
(Stimson.) 


Rhinoplasty.  Denonvilliers' 
method.   (Stimson. ) 


the  nose  (Fig.  90  a).  (0)  From  the  opposite  side  (Langenbeck). 
The  apex  of  the  flap  is  left  attached  to  the  inner  angle  of  the  eve. 
on  the  same  side  as  the  deficiency,  while  the  base  comes  from  the 
ala  of  the  sound  side  (Fig.  90  b).  (7)  M.  Denonvilliers'  method. 
A  border  that  has  already  cicatrised  is  made  use  of  so  as  to 
prevent  subsequent  narrowing.  A  triangular  flap  is  marked  out 
by  incisions  shown  in  Fig.  91,  the  pedicle  being  internal,  me 
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flap,  having  been  carefully  raised  with  a  strip  of  cartilage  in  its 
lower  margin,  is  displaced  downwards  into  position. 

Iu  all  the  above  methods,  if  cartilage  is  not  included  111  the 
free  border  which  is  to  form  the  new  ala,  the  flaps  should  be  cut 
long  enough  to  allow  of  turning  this  border  upon  itself  and  thus 
mvmo-  a  thicker  and  more  natural  appearance  to  it. 

(gfjtf.  Weber's  Method.  The  flap  is  taken  from  the  upper 
lip  •  on  account  of  the  hair  follicles  this  plan  is  best  suited  to 
woman.  An  oval  flap  is  taken,  usually  from  the  centre  of  the 
lip,  with  its  pedicle  left  attached  close  to  the  columna  and  its 
free  margin  reaching  to  the  prolabium.  The  flap,  which  consists 
only  of  part  of  the  thickness  of  the  lip,  is  turned  up,  and  stitched 
to  the  remains  of  the  ala,  which  have  been  refreshed.  In  three 
or  four  weeks  this  pedicle  is  divided,  and  may  be  so  united  to 
the  inner  surface  of  the  flap  as  to  give  it  a  thicker  and  rounded 


margin.* 
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Indications. — Whenever  the  surgeon  desires  to  gain  free  access 
to  the  nasal  cavities,  as  in  cases  of — 

1.  Intractable  ozsena.}  Thus,  when  previous  persevering  treat- 
ment, including  Thudichum's  douche,  fails  to  cure  cases  of  strumous 
ozama,  with  obstinate  inspissated  crusting  of  discharge  under  the 
turbinated  bones  ;  when  dead  bone  is  detected  by  a  probe,  or  is 
believed  to  be  present  in  these  cases,  or,  more  commonly,  in  those 
of  syphilitic  ozaena.  2.  In  inveterately  recurring  nasal  polypi, 
persisting  after  the  steps  advised  at  p.  296.  3.  In  some  cases  of 
naso-pharyngeal  polypi — viz., where  the  growth  is  small,  and  where 
a  scar  is  especially  deprecated. 

Operation.  —  An  anaesthetic  having  been  administered,  the 
surgeon  must  decide  as  to  what  steps  he  will  take  to  prevent  the 
blood  from  getting  down  into  the  pharynx.  This  may  be  done 
either  by  plugging  the  posterior  nares,  or  by  performing  laryngo- 
tomyand  plugging  the  fauces  with  a  sponge  (pp.  366,  384).  If  the 
haemorrhage  is  likely  to  be  troublesome,  and  the  operation  pro- 
longed, I  much  prefer  the  latter  precaution,  for  I  have  found  that 
when  the  nostrils  are  plugged  it  is  quite  possible  to  sever  the  silk 
on  one  side,  owing  to  its  being  hidden  by  clots,  and  its  where- 
abouts thus  not  seen.§ 


*  For  the  account  of  these  lateral  flap  operations  and  for  Figs.  89,  90,  91,  I  am 
indehted  to  Dr.  Stimson's  Operative  Surgery. 

t  Xouvelle  Mithode  pour  le  Traitement  chirurgical  de  V  Ozene,  par  le  Dr.  Rouge. 
Lausanne  :  1873. 

X  Mr.  Hayward  (Si/st.  of  Surg.,  vol.  ii.  p.  644)  believes  that  in  a  large  number 
of  cases  of  oztena  the  discharge  is  due  to  a  carious  surface  being  present  on  the 
base  of  the  skull.  If  this  view  is  correct,  it  obviously  points  to  not  putting  off 
this  operation  too  late. 

§  Plugging  the  fauces  after  a  laryngotomy  has  the  further  advantage  of 
leaving  the  posterior  nares  free  for  examination  by  a  finger  passed  from  the  mouth, 
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The  upper  Lip  having  been  well  raised  and  everted  by  an  assistant 
taking  bold  of  it  at  the  angles  of  the  mouth,  the  surgeon  frees  it 
from  the  upper  jaw  by  an  incision  through  the  mucous  membrane 
reaching  from  the  bicuspid  teeth  on  one  side  to  their  fellows.  In 
doing  this  the  knife  should  be  kept  close  to  the  bones  and  parallel 
with  them.  The  cartilaginous  septum  is  next  detached  from  the 
anterior  nasal  spine,  and  the  lower  lateral  cartilages  from  the 
upper  jaw,  the  adjacent  parts  of  the  cheek  being  also  freed  at  the 
same  time  sufficiently  to  admit  of  the  nose  and  lips  being  lifted  up 
sufficiently  to  explore  the  nasal  cavities. 

After  any  dead  bone  has  been  removed,  the  sharp  spoon 
applied,  and  the  nasal  cavities  thoroughly  cleansed  in  cases  of 
oztena,  or  any  polypi  dealt  with,  the  parts  are  replaced  (without 
sutures),  and  iced  boracic-acid  lint  applied  until  the  pain  and 
swelling  have  subsided,  and  the  risk  of  erysipelas  has  gone  by. 

Other  operations  on  the  nose — e.g.,  those  of  Lawrence  and  Oilier 
— are  given  later  on  under  the  heading  of  Naso-pharyngeal  Polypi, 

pp.  3i4>  3i5. 


REMOVAL  OF  NASAL  POLYPI. 

After  repeated  use  of  Mr.  Mitchell  Banks'  method,  I  believe 
that  in  its  thoroughness,  and  the  simplicity  of  the  instruments^-  \ 
quired,  it  is  far  superior  to  snare,  injection  with  iron  perchloride, 
&c,  and  the  galvanic  loop.  Of  the  above,  the  first  is,  aided  by  a 
20  per  cent,  solution  of  cocaine,  an  excellent  means  of  getting  rid 
of  the  larger  polypi  which  come  down  first,  but  it  is,  I  think, 
tedious  and  inefficient  in  the  case  of  the  crops  of  the  smaller  ones, 
often  sessile,  which  make  their  appearance  later  on.  I  have  never 
found  that  the  abundant  haemorrhage  causes  any  serious  trouble, 
as  long  as  the  assistant  who  administers  the  anaesthetic  knows  his 
business,  and  as  long  as  the  patient's  head  is  kept  on  one  side,  over 
the  edge  of  a  table  or  sofa. 

Mr.  Banks'  method  is  given  in  his  own  words  :  * 
"As  to  the  most  permanently  curative  operation  for  nasal 
mucous  polypi,  I  believe  there  is  nothing  equal  to  the  use  of  the 
forceps  properly  managed.  Where  there  are  large  isolated  polypi 
with  well-marked  stalks,  the  wire  snare  or  Dr.  Thudichum's  process 
may  do  well  enough,  and  probably  removes  them  with  much  less  • 
pain  than  the  forceps.  But  these  are  not  the  most  common  cases. 
On  the  contrary,  they  are  usually  crops  of  small  growths  fringing 
the  superior  and  middle  turbinated  bones,  which  no  snare  can  get 
hold  of,  and  which  in  due  time  make  their  appearance  as  large 
ones.    Mr.  Syme,  after  great  experience,  used  to  say  that  the  only 

a  point  of  importance  in  examining  these  parts,  or  in  manipulations  in  the  case  of 

a  *° ^Clinical  Notes  upon  Two  Years'  Surgical  Work  in  the  Liverpool  Boyd  h.nr- 
mary,  p.  180. 
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way  was  to  get  one  blade  of  the  forceps  beneath  the  turbinated 
bone  and  the  other  on  the  opposite  side  of  it,  and  to  carry  away  as 
much  bone  as  possible.    This  I  always  endeavour  to  do,  and  find 
that,  along  with  the  big  ones,  I  have  brought  away  whole  crops  of 
minute  polypi  just  commencing  their  existence,  which  can  only  be 
removed  by  carrying  away  the  bone  from  which  they  grow.  As 
to  necrosis  and  all  sorts  of  contingencies  which  it  is  said  may  occur 
as  a  result  of  such  rough  surgery,  the  simple  answer  is,  They  don't 
occur.    On  the  other  hand,  the  patient  has  a  chance  of  getting  rid 
of  the  source  of  his  trouble,  and  does  not  need  to  come  every  two 
or  three  years  to  have  a  fresh  assault  made  upon  a  fresh  lot. 
Failure  often  results  from  using  forceps  which  are  too  big  in  the 
blades,  and  which  are  only  toothed  in  the  points  instead  of  all  the 
way  down.    In  not  a  few  cases  where  the  patient  has  had  several 
operations  performed  previously  by  other  surgeons,  I  have  simply 
smashed  up  the  whole  turbinated  bone  as  widely  as  I  could,  and  so 
have  settled  the  matter  permanently.    Now  the  pain  and  dreadful 
sensations  produced  by  this  proceeding  are  more  than  mortals  can 
bear,  and  so  the  patients  have  had  chloroform  or  ether,  and  it 
would  be  an  excellent  thing  if  this  were  resorted  to  more  fre- 
quently.   Even  a  moderate  assault  with  the  forceps  is  a  most 
horrid  process,  and  patients  who  have  gone  through  it  once  or 
twice^will  endure  any  amount  of  chronic  misery  rather  than  face 
it  again.    But  only  a  very  few  surgeons  seem  inclined  to  give  these 
unfortunates  an  anesthetic,  urging  as  their  reasons  the  danger  of 
blood  going  down  the  throat  and  choking  the  patient,  and  the  fact 
that,  owing  to  the  patient  being  insensible,  he  cannot  blow  down 
the  nostrils  so  as  to  let  it  be  known  whether  they  are  clear  or  not. 
My  plan  is  to  have  the  patient  thoroughly  anassthetised  on  a  sofa. 
When  fully  insensible  his  head  should  be  brought  over  the  edge 
so  that  the  nostrils  are  dependent,  and  then  the  surgeon,  kneeling 
on  the  floor,  passes  up  the  forceps,  and  pulls  out  everything  he 
can  till  there  is  nothing  more  to  pull.    Meantime,  all  the  blood  runs 

°1  tihe  .nostrils'  and  none  need  g°  down  the  throat  at  all,  while 
the  whole  time  necessary  for  a  thorough  cleaning  is  about  a  minute 
tor  each  nostril.  I  feel  convinced  that,  for  certain  cases,  the  only 
satisfactory  cure  is  to  pull  away  as  much  as  can  be  got  of  the 
superior  and  middle  turbinated  bones." 

From  my  own  experience  of  this  method  I  agree  with 
every  word  of  the  above,  save  that  I  would  substitute  middle  and 
nienor  tor  «  superior  and  middle  "  turbinated  bones.    It  is  from 

Xp        tW°.  that  ttese  P01^  sPring-    In  tlie  second 

mrSu  t  VTtS,  °f  ?6  f°rcePS  should  alwa?s  be  kePt  backwards 
K',40  t,he11two  lower  turbinated  bones,  not  upwards  to  the 

del W?tT        '  °r  fatal  mischief  may  easily  be  inflicted  upon  the 
ueiicate  bones  met  with  here. 
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ADENOID  GROWTHS  OF  NASO-PHARYNX. 

These  growths  should  be  operated  on  more  frequently  than  is 
the  case,  owing  to  their  pernicious  effect  upon  the  voice,  hearing, 
and  features.    They  are  often  a  cause  of  recurrent  coryza,  and  | 
may  produce  disappointment  after  the  tonsils  have  been  removed. 
In  addition  to  the  symptoms  produced  by  habitual  breathing 
through  the  mouth  only,  the  finger  passed  behind  the  soft  palate 
detects  a  number  of  velvety,  sessile,  friable  masses.    These  bleed 
readily,  and  block  up  the  posterior  nares.    As  the  landmarks  are 
lost,  I  have  found  Lennox  Browne's  advice,  to  commence  by  feeling 
for  the  septum,  and  then  to  explore  above  and  below  and  on  either 
side  of  this  as  a  starting-point,  helpful.    In  children  the  growths  are 
best  removed  with  the  finger-nail  passed  behind  the  soft  palate.  This 
will  also  guide  a  Volkmann's  spoon  passed  through  the  anterior  nar  - 
Of  other  means,  I  prefer  Meyer's  ring  scraper  to  Lowenberg's  for- 
ceps.   Especial  care  should  be  taken  in  working  near  the  Eustachian 
tubes,  as  roughness  here  may  lead  to  otitis  media.   The  haemor- 
rhage is  free,  but  ceases  spontaneously.    Ether  should  always  be 
given,  as  this  admits  of  the  patient  being  safely  propped  up,  with 
the  head  a  little  forwards,  to  facilitate  the  escape  of  blood ;  the 
child  should  be  in  a  good  light,  and  a  small  gag  inserted.    It  may 
be  needful  to  repeat  the  operation  in  a  bad  case,  or  where,  from  a 
relatively  large  tongue,  great  hypertrophy  of  the  tonsils,  or  much 
accumulation  of  pharyngeal  mucus,  the  time  as  well  as  the  space 
for  operation  has  been  limited ;  otherwise  any  remaining  growth 
soon  atrophies. 

Mr.  Sheild(Zfe.  of  the  Har,\x  213)  gives  the  following  cautions: 
Considering  the  readiness  of  the  scarlet  fever  virus  to  attack  the 
naso-pharynx,  these  cases  should  not  be  operated  on  where  cases 
of  scarlet  fever  are  prevalent.  It  is  well  to  inquire  into  the  possi- 
bility of  the  patient  being  of  the  hemorrhagic  diathesis,  I  he 
sanitary  surroundings  of  a  child  operated  on  in  a  private  house 
should  be  perfect.  Where  any  deafness  is  not  relieved  by  the 
removal  of  the  adenoids,  methodical  after-treatment,  such  as  the 
inflation  of  the  ears  by  Politzer's  process,  should  be  instituted. 


CHAPTER  VII. 
OPERATIONS  ON  THE  JAWS. 

OPERATION  ON  UPPER  JAW. 

These  will  include — 

i.  Removal,  partial  or  complete,  for  growths  (Fig.  92). 

ii.  Operations  for  naso-pharyngeal  polypus  (Figs.  124,  125). 

iii.  Opening  the  antrum. 


KEMOVAL  OF  UPPER  JAW,  PARTIAL  OR  COMPLETE. 

Indications. — These  include  the  different  growths  to  which  the 
upper  jaw  is  liable,  and  opportunity  will  be  taken  here  to  give 
briefly  the  chief  practical  points  in  connection  with  these. 

I.  Epulis. — One  of  the  new  growths  most  frequently  met  with 
here.  Etymologically  gum  tumours,  these  growths  vary  a  good 
deal.  At  first,  and  most  frequently,  they  are  simply  fibrous,  tough 
and  firm,  springing  from  the  periosteum,  the  periodontal  mem- 
brane, and  the  endosteal  lining  of  an  alveolus.  Myeloid  cells  and 
small  spicula  of  bone  are  not  uncommon.  The  longer  they  are 
left,  the  more  they  are  irritated,  especially  with  imperfect  attempts 
at  removal,  the  more  cellular  and  sarcomatous  do  they  become. 

"Very  rarely  on  drawing  the  tooth,  to  the  alveolus  of  which  the 
growth  is  connected,  the  epulis  comes  away  completely.  Much 
more  frequently  it  is  firmly  connected  to  the  periosteum  and  sub- 
jacent cancellous  tissue,  or  the  endosteal  lining  of  one  or  more 
alveoli.  Removal  should  be  early  and  complete.  Shaving  off  the 
growth  and  the  gum  beneath,  and  then  applying  caustics  to  any 
suspicious  _  granulations,  is  most  uncertain  and  unsatisfactory, 
especially  if  the  presence  of  teeth  is  allowed  to  interfere  with  the 
complete  removal  of  the  growth,  or  if  this  is  connected  with 
stumps,  and  thus  dips  deeply  into  an  alveolus.  By  far  the  best 
treatment  is  to  draw  a  tooth  in  front  and  behind  the  growth,  and 
then  with  a  narrow  saw  to  notch  the  bone  at  these  points  deeply 
^rougk  the  alveoli :  with  cutting-forceps,  or  better,  a  chisel  and 
mallet  a  V-shaped  or  rectangular  piece  of  the  bone  is  then 
''  moved  The  drawing  of  teeth  not  only  enables  the  surgeon 
moroughly  to  eradicate  the  growth,  but  their  removal  leads,  as 
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pointed  out  by  Mr.  Salter,*  to  wasting  of  the  alveolus  and  thus  to 
non-recurrence  of  the  growth.  The  teeth,  if  sound,  should  be  pre- 
served, and,  later  on,  when  all  is  firmly  healed,  fitted  to  a  plate  by 
a  dentist.    The  deformity  is  thus  rendered  imperceptible. 

In  1884,  a  captain  in  the  Royal  Navy,  whose  ship  was  on  the  North  American 
station,  came  under  my  care  with  an  epulis  of  the  lower  incisors  and  contiguous 
alveolar  margin.  The  teeth  were  all  preserved,  and  when  the  parts  were  soundly 
healed,  Mr.  Moon  refitted  them  so  skilfully  that  no  trace  whatever  of  an  opera- 
tion could  be  noticed,  and  the  use  of  a  speaking-trumpet,  which  was  most  essen- 
tial in  this  case,  was  not  interfered  with. 

If  a  patient  refuses  the  only  operation  which  is  safe,  the  surgeon 
must  rest  satisfied  with  shaving  off  the  growth,  gouging  the  sub- 
jacent bone,  and,  if  needful,  applying  caustics  to  any  suspicious  • 
patches  later  on.    This  course  is  not  only  much  more  tedious  and 
painful,  but  is  uncertain  to  boot. 

2.  Fibroma.— These  originate  either  in  the  periosteum  or  m  the 
endosteum  of  the  antrum.    At  first  firm,  dense,  and  slow-growing, 
they  may,  from  the  frequent  irritation  inseparable  from  then  site, 
become  vascular,  sloughy,  and,  taking  on  more  rapid  growth,  tend 
to  invade  the  numerous  fossae,  fissures,  and  foramina  m  the  neigh- 
bourhood of  the  bone.    They  should  be  attacked  early,  and  while 
the  surgeon  may  need  at  this  stage  to  remove  only  the  periosteum 
and  bone  from  which  the  tumour  springs,  especially  if  it  be 
alveolar  in  origin,  or  after  opening  the  antrum  to  shell  out  the 
fibroma  completely,  he  must  also  be  prepared  for  more  radical 
measures,  especially  if  the  growth  is  of  long  standing,  of  late  more 
rapid,  if  the  patient  is  at  all  advanced  in  years,  and  especially  it  - 
the  growth  is  recurrent. 

3  Sarcoma.— These  include  the  spindle,  round,  and  myeloid 
varieties,  the  fibro-,  chondro-,  osteo-sarcomata,  and  the  rarer  form  1 
of  alveolar  sarcoma.  While  the  more  slowly  growing  ones  simu- 
late more  innocent  growths,  such  as  epulis,  the  more  rapid  ones 
will  tax  the  surgeon's  judgment  as  to  whether  any  operation  is 
justifiable,  and  all  his  skill,  if  removal  is  attempted.  On  tiiese 
subjects  the  reader  is  referred  to  p.  304. 

4  Carcinomata.— At  the  present  time  the  softer  growths  which 
attack  the  jaw,  and  were  formerly  called  medullary  cancers,  are 
looked  upon  as  rapidly  growing  sarcomata.  Ine  only  ir  ^ 
carcinomata  met  with  here  are  epitheliomata.  These  are  usual  y 
of  the  squamous  kind,  and  commence  in  the  alveolar  torferm 
ulceration,  beginning  in  syphilis  or  the  irritation  of  an  V 
tooth-plate.  They  tend  to  creep  far  back  and  to  invade  the  palate 
and  tonsil;  on  this  account  they  should  be  operated  on  e^. 
Whenever  a  sore  in  this  position  is  suspicious  m  its  •  c&aracra 
and  obstinate  to  treatment,  whatever  be  the  age  of  the  patten , 
the  parts  affected  should  be  widely  and  freely  extirp^^^Lijae 

*  System  of  Surgery,  vol.  ii.  p.  456.    Mr.  Salter  also  points 
epulis  forms  on  an  apparently  edentulous  part  of  the  jaw,  the  essence  of  stump 
should  always  be  looked  for. 
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growth  has  eaten  into  the  antrum  or  has  travelled  back  so  as  to 
uivade  the  pterygoid  region,  removal  of  the  whole  bone  is  most 
likely  to  benefit  the  patient.  More  rarely  a  squamous  epithe- 
lioma attacks  the  jaw  from  the  lip  or  face.  This  happens  much 
more  often  in  the  case  of  the  lower  jaw.  Another  epithelioma 
met  with  here  is  the  tubular*  variety  (cylindrical  or  adenoid 
carcinoma),  which  begins  in  the  mucous  membrane  of  the  antrum 
or  nose.  It  is  marked  by  rapidity  of  growth  and  invasion  of  the 
surrounding  parts,  and  is  thus  of  grave  prognosis. 

5.  Dentigerous  Cysts. — These  are  formed  by  a  collection  of 
serous  fluid  taking  place  during  the  development  of  a  tooth,  nearly 
always  a  permanent  one,  which  has  not  come  through. f 

There  are  two  varieties  of  these  cysts ;  one,  the  commonest,  is 
cystic  only,  consisting  of  an  outer  bony  shell  of  varying  thickness 
and  an  inner  membranous  one.  The  tooth  may  be  well  formed  or 
a  small,  shapeless,  calcified  mass :  its  crown  usually  projects  into 
the  sac,  vertically  or  horizontally. 

The  following  points  are  of  practical  importance.  These  cystic 
swellings  may  be  taken  for  solid  growths,  but  this  mistake  may  be 
avoided  by  remembering  that  when  such  a  swelling  exists  there  is 
usually  a  history  of  its  having  commenced  in  early  life,  and  that 
though  all  the  teeth  may  appear  to  be  present,  one  will  very  likely 
be  found  to  be  a  temporary  one.  Furthermore,  there  is  the  help 
derived  from  puncture  with  a  fine  trocar.  + 

The  treatment  consists  in  exposing  the  surface  of  the  cyst  by 
turning  the  lip  up,  or  by  making  incisions  through  this  as  small 
as  possible,  then  in  cutting  away  freely  (with  bone-forceps  aided 
by  a  f-inch  trephine  if  needful)  the  walls  of  the  cyst,§  so  as  to 
examine  its  contents,  and  then  digging  out  the  tooth,  often  the 
most  difficult  part  of  the  operation.  The  cavity  is  then  carefully 
stuffed  with  strips  of  aseptic  gauze  to  encourage  its  granulating  from 
the  bottom.  If  any  swelling  persist,  keeping  up  deformity,  pressure 
must  be  trusted  to,  a  Hainsby's  truss  being  here  found  useful. 

In  the  other  variety  of  dentigerous  cysts,  solid  growth  of  a 
sarcomatous  nature  is  present  in  addition  to  the  cystic.  The 

*  Mr.  Heath  (Diet,  of  Surg.,  vol.  i.  p.  857)  quotes  Reclus  as  calling  this  form 
epithelioma  teribrant,  from  its  boring  or  burrowing  tendency. 

t  Mr.  Salter  (Syst.  of  Surg., vol.  ii.  p.  469)  gives  the  following  three  circumstances 
as  capable  of  producing  impaction  of  a  tooth  :— (1)  The  tooth  may  be  originally 
developed  too  deep  in  the  body  of  the  jaw— thus,  though  it  grow  in  the  right 
direction,  it  will  never  reach  the  alveolar  margin  ;  (2)  while  it  may  be  sufficiently 
superficial,  it  takes  an  oblique  direction  of  growth,  so  that  it  lies  covered  more 
or  less  in  the  axis  of  the  bone  ;  (3)  the  position  of  the  tooth  and  its  line  of  growth 
may  be  originally  normal,  but  from  arrest  of  the  development  of  the  fang  it  mav 
fail  to  reach  the  alveolar  edge. 

$  Mr.  Fearn,  of  Derby,  was  candid  enough  to  publish  a  case  of  this  mistake  in 
diagnosis  in  the  case  of  the  lower  jaw,  Brit.  Med.  Journ.,  August  27  1S64  The 
specimen  is  figured  in  Mr.  Heath's  Injuries  and  Diseases  of  the  Jaws,  p.  162  and 
snows  well  how  such  a  mistake  might  have  arisen. 

§  A  good  illustration  will  be  found  in  Mr.  Brvanfs  Surgery,  vol.  i.  Fig  194 
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surgeon  here  must  use  his  discretion  as  to  opening  the  cyst,  freely 
scraping  out  the  growth  and  then  applying  the  cautery  or  zinc- 
chloride  paste,  or  removing  the  bone  itself.    If  the  case  is  of  any 
duration,  if  the  growth  is  soft  and  making  rapid  progress,  the  H 
latter  course  will  be  the  wiser  one. 

6.  Enchrondromata. — These  are  rare.  They  seem  to  commence 
in  adolescence,  usually  starting  from  the  surface  of  the  bone — e.g., 
the  nasal,  or  from  the  antrum.  They  should  be  removed  early 
and  completely,  as  they  grow  steadily,  involving  the  nose,  orbit, 
frontal  sinuses,  and  thinning  the  cranial  bones.* 

7.  Osteomata. — These  are  rare  also.    Two  forms  occur:  (1)  of 
the  nature  of  an  ordinary  exostosis.    These  are  usually  cancellous, 
but  ivory  ones  arise  from  the  superior  maxilla  as  well  as  from  the 
orbit  and  frontal  sinuses.    Occasionally  they  are  symmetrical.! 
Their  growth  is  usually  slow.    If  they  occur  in  young  subjects 
they  should  be  attacked  while  small.    The  ivory  exostoses  are 
occasionally  found  loose  on  laying  open  the  antrum,  as  is  the  case 
with  those  in  the  frontal  sinuses.    (2)  Diffuse  osteomata.  These 
are  intermediate   in   hardness   between   cancellous   and  ivory 
exostoses.    They  have  often  broad,  ill-defined  bases,  and  are  often 
multiple  and  symmetrical.    As  they  tend  to  produce  hideous 
deformity,  and,  though  slowly,  most  distressingly,  to  destroy  life, 
they  should   be   attacked  while  small.     Mr.  _  Pollock  %  quotes 
Mr.  Stanley  §  as  an  authority  for  the  fact  that  in  cases  where  the 
whole  mass  is  beyond  removal,  a  portion  may  be  cut  away  with 
present,  if  not  permanent,  benefit.     This  can  only  apply  to 
osteomata   of   purely  hypertrophic   nature.     Where  the  bony 
growth  is  tipped  with  cartilage  every  atom  must  be  removed  for 
the  operation  to  be  of  any  benefit.    Well-made  osteotomes  and 
drills  worked  by  a  dentist's  instrument  may  be  of  much  service 
here,  the  great  object  being  to  drill  a  number  of  holes  in  different 
directions  through  the  growth,  and  then  to  cut  through  the  inter- 
vening bone  with  well-made  osteotomes  and  a  mallet.    One  of  the 
chief  risks  is  that  of  intra-cranial  inflammation,  especially  if  the 
growth  has  involved  the  interior  of  the  skull. 

8.  Odontomes.— These  are 1  very  rare,  and  usually  occur  m  the 
lower  jaw.  They  are  liable  to  be  mistaken  for  osteomata  or 
necrosis  with  anomalous  symptoms,  as  in  one  occurring  m  the 
upper  jaw  (Jordan  Lloyd,  Lancet,  1888,  vol.  i.  p.  64). 

Questions  arising  he/ore  Attempting  Removal  of  the  Upper  Jaw. 
.    (i  )  Is  the  growth  cystic  or  solid  ?    (ii.)  What  is  the  relation 
of  the  growth  to  the  jaw  ?    Did  it  begin  on  one  of  thejurfaces 

*  Good  instances  of  what  these  enchondromata  may  come  to  are  given  by  Mr. 
Morgan's  case,  Guy's  Hasp.  Heps.,  1842;  Mr.  Heath's  Diseases  and  Injuria  of  tlie 
Jaws  p.  217,  with  an  excellent  illustration,  Fig.  107. 

t  In  Mr.  Hutchinson's  Clinical  Surgery,  vol.  i.  p.  II,  Figs.  3,  4,  will  be  found 
admirable  illustrations  of  symmetrical  exostoses  from  the  upper  jaw. 

+  Syst.  of  Surf,.,  vol.  ii.  p.  535-  §  n{sc(tses  of  Bones,  p.  S- 
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of  the  jaw,  within  the  antrum,  or  behind  the_  jaw  (iii.)  Is  the 
growth  one,  whether  malignant  or  not,  that  it  is  wise  to  attempt 
to  remove  ? 

(i )  Is  the  Growth  Cystic  or  Solid  ? — A  case  already  quoted, 
it  p.  301,  shows  that  mistakes  may  arise  here.    Mr.  Heath  gives 

case  under  his  own  care  in  which  caseous  pus,  after  suppural  ion 
in  the  antrum,  was  taken  for  a  solid  growth  and  the  jaw  removed. 
As  the  diagnosis  is  evidently  most  difficult  in  some  cases,  the 
surgeon  should,  in  all  cases  of  doubt,  explore  first  with  a  trocar 
and  cannula  or  a  drill  or  bradawl. 

(ii.)  What  is  the  Relation  of  the  Growth  to  the  Jaw  ? — Did 
it  begin  on  one  of  the  surfaces  of  the  jaw,  within  the  antrum,  or 
behind  the  jaw  ? 

In  some  cases  it  is  quite  impossible  to  be  sure  on  this  point 
up  to  the  time  when  the  flaps  are  reflected  or  till  the  jaw  itself  is 
removed ;  even  the  use  of  a  finger  aided  by  an  anaesthetic  is  in- 
sufficient. 

The  following  points  may  be  useful  in  aiding  a  decision  as  to 
the  relation  of  the  growth  to  the  jaw  : 

If  the  growth  began  on  the  surface  of  the  jaw — e.g.,<  the  nasal 
or  malar  process — there  will  probably  be  a  history  of  a  lump 
noticed  here  first,  very  likely  after  a  blow,  and  any  evidence  of 
the  antrum,  nose,  palate,  and  orbit  being  involved  will  be  deferred 
till  late.  On  lifting  up  the  cheek,  masses  of  growth  will  very 
probably  be  found  creeping  down  between  the  cheek  and  gums, 
but  not  altering  the  line  or  affecting  the  structure  of  the  alveolus, 
unless  it  commenced  in  it  or  just  above  it. 

If  the  growth  began  in  the  antrum,  the  cheek  is  more  slowly 
swollen,  and  the  swelling  is  deeper  and  less  defined.  The  dif- 
ferent walls  and  boundaries  of  the  cavity — viz.,  the  orbital,  nasal, 
facial,  and  zygomatic — are  expanded  steadily  and  with  a  varying 
rapidity,  while  the  palate  is  depressed,  and  the  alveolar  border 
displaced,  and  the  teeth  rendered  irregular. 

If  the  growth  began  behind  the  antrum — e.g.,  in  the  basilar 
process  of  the  sphenoid  or  the  ptery go-maxillary  fossa — in  many 
cases  a  history  will  be  given  of  polypi  removed  from  the  nose  or 
pharynx  some  time  before,  perhaps  recurring  soon;  the  upper 
jaw  is  pushed  forwards,  and  in  some  cases  there  is  but  little 
alteration  in  its  outward  shape,  but  this  is  by  no  means  constant. 
Not  un frequently  the  upper  jaw  will  be  so  altered  by  pressure, 
its  processes — e.g.,  the  malar — so  thinned,  flattened,  and  expanded, 
that  it  may  well  be  thought  that  the  disease  began  in  the  bone 
itself.  And  this  mistake  is  the  more  excusable  when  it  is  re- 
membered how  easily  a  growth  situated  behind  the  antrum  may 
make  its  way  into  this  cavity,  either  by  absorbing  its  walls,  or  by 
entering  it  through  the  opening  into  the  nose. 

If  the  growth  has  begun  behind  the  antrum,  starting  from  the 
oase  of  the  skull,  symptoms  pointing  to  blocking  of  the  nose— viz.. 
pain  here,  m  the  orbit  and  brow  5  epiphora  from  blocking  of  the 
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nasal  duct,  interference  with  nasal  breathing,  epistaxis,  &c— will 
most  probably  be  present,  yet  it  must  be  remembered  that  many 
of  these  symptoms  will  be  brought  about  by  a  growth  within  the 
antrum  increasing  rapidly. 

It  is  only,  I  think,  when  the  surgeon  finds  no  evidence  of  the 
growth  beneath  the  skin,  or  of  its  originating  on  the  surface  of 
the  bone,  no  depression  of  the  palate,  and  no  irregularity  of  the 
aveolar  margin  or  displacement  of  the  teeth,  that  he  can  say  tbat 
the  growth  is  probably  behind  the  antrum. 

(iii.)  Is  the  Growth  one,  whether  Malignant  or  not,  that  it 
is  wise  to  Attempt  to  Remove  ?— While  every  case  must  be 
decided  upon  separately,  and  while  it  would  be  most  misleading  to 
lay  down  hard-and-fast  rules,  the  following  are  not  unworthy  of 

attention :  j- 

Favourable  Cases.— Growths  with  a  duration  extending  over 
many  months,  hard,  well-defined,  limited  to  the  jaw,  with  the 
skin  over  the  growth  perhaps  thinned  from  pressure,  and  altered 
in  colour,  but  still  movable  over  the  parts  beneath. 

Unfavourable  Cases.— History  of  a  few  months'  duration;  growth 
soft  vascular,  ill-defined ;  integuments  involved  and  fixed ;  naso- 
pharynx invaded;  extension  into  orbit  or  temple—  e.g.,  a  soft, 
semi-elastic  swelling  noticed  behind  the  malar  bone  in  the  tem- 
poral region;  extension  to  the  sub-maxillary  and  cervical  glands; 
origin  of  the  growth  behind  the  jaw,  rather  than  on  it. 

Occasionally,  a  growth,  unfavourable  at  first  sight  from  its 
large  size,  will  be  found  to  have  protruded  on  to  the  face  without 
involving'the  parts  around,  and  especially  those  behind. 

The  history  must  be  carefully  examined  into.  If  it  be  doubt- 
ful where  the  growth  began,  whether  it  has  invaded  or  only  crept 
towards  the  nostril,  the  surgeon  will  inquire  as  to  the  existence 
of  deep-seated  pain,  stuffiness  in  the  back  of  the  nose,  loss  of 
smell,  interference  with  nasal  respiration,  epistaxis,  &c  Again, 
the  existence  of  any  swelling  near  the  inner  canthus  will  pomt  to 
extension  towards  the  ethmoid  and  base  of  the  skull. 

Complete  Removal  of  Upper  Jaw  (Fig.  9*)--™ 
natient  having  been  brought  carefully*  under  an  anesthetic,  and 
SSS ^propped !p,  the  face  shaved,  and  the  head  ra  sed  and  turned 
over  iowaL  the  opposite  side,  the  surgeon  takes  ^  . opportunity 
of  examining  more  completely  the  attachments  and  . limits  of  the 
growth,  and  decides  whether,  owing  to  its  vas culanty,  : *  ™"  _be 
wiser  to  perform  a  preliminary  ^g^y.^^J^fSf 
pharynx  (p.  366),  or  to  place  a  temporary  ligature  on  the  carotid. 

ir^vlot  st^  o^cheeks,,  ^  oftke  I*  or  respira.io.  she,  »d 
fixed,  must  also  be  looked  out  for. 
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Fig.  92. 


The  incision,  which  goes  by  the  name  of  Sir  W.  Fergusson,* 
is  then  made  through  the  centre  of  the  lower  lip  (an  assistant 
controlling  the  opposite  coronary  while  the  one  in  the  flap  is 
commanded  by  the  surgeon  himself),  round  the  ala,  and  up  along 
the  side  of  the  nose  to  the  inner  canthus,  and  then  outwards 
just  below  the  margin  of  the  orbit,  as  far  as  the  malar  prominence. 
The  flap  thus  marked  out  is  then  reflected,  and  though  no  large 
vessels  are  cut,  the  haemorrhage  is  often  free,  especially  in  cases 
of  rapidly  growing  tumours  which  have  thinned  the  bone.  Spencer 
Wells'  forceps  are  applied  to  the  larger  of  these,  while  the  flap  is 
being  reflected  these  are  secured,  and  an  assistant  makes  sponge- 
pressure  if  needful  upon  the  flap  to  arrest  oozing,  while  the 
surgeon  divides  the  bones  in  the 
following  order,  the  ala  of  the  nose 
being  first  detached  from  the  bony 
margin,  and  the  periosteum  of  the 
floor  of  the  orbit  freed  : 

(1)  The  junction  of  the  jaw  with 
the  malar  bone  is  divided.  The 
line  for  the  saw  is  marked  out 
with  the  knife  upon  the  bone  just 
in  front  of  the  origin  of  the  mas- 
seter.  With  a  narrow  strong- 
backed  saw  (Fergusson's  or  Adams' 
osteotomy  saw)  this  line  is  con- 
verted into  a  deep  groove  and  the 
rest  of  the  bone  quickly  severed 
with  forceps,  the  left  forefinger 
placed  upon  the  margin  of  the 
orbit  steadying  these  instruments 
and  preventing  any  damage  to  the 
eye.  This  bone  section  is  practically  in  a  line  with  the  spheno- 
maxillary fissure  (at  the  lower  and  outer  part  of  the  orbit),  and 
should  fall  into  it.  J 

(2)  The  nasal  process  of  the  superior  maxilla  is  next  severed  by 
cutting  a  saw-groove  across  it,  and  then  placing  one  blade  of  the 
forceps  inside  the  nostril  and  the  other  against  the  inner  angle  of 
the  orbit,  the  soft  parts  being  first  a  little  freed  and  carefully  kept 
out  of  the  way  with  the  left  thumb-nail. 

(3)  The  central  or  a  lateral  incisor  being  next  drawn,  the  mouth 

caW t\\  °Pen.e1  i  gvg'  and  an  incision  is  made  with  *  stout 

scalpel  along   he  middle  line  of  the  hard  palate  up  to  the  teeth, 

hard  win^° ^^^7  outwards  at  the  junction  of  the 

The  Z  \P  "I6,'  t0Tds  ?S  molar  teeth  011  thQ  sid«  effected, 
f^jgtpalate  is  then  detached  with  a  scalpel  or  blunt-pointed 

( 1 )  olui^T^ff  bj  Dieffenba<*.         advantages  are  very  great-viz 

of  the  S  vTsl  n^;HbeS;f  f  faCkl  ^  ^ided  ^  «  °£  branch 

.    .'.  trunks,  are  cut ;  (3)  the  scar  left  is  much  less  con- 


Removal  of  upper  jaw.    Reflection  of 
flap,  and  section  of  bones. 


'Picuous,  as  the  incisions  are  placed  W t^t^Z JS. 
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scissors,  and  thus  preserved  when  the   bone  and  growth  are 
wrenched  away.    The  hard  palate  is  then  deeply  notched  with 
the  saw  introduced  through  the  nose  opposite  to  the  tooth  which 
has  been  drawn,  and  severed  with  bone-forceps,  one  blade  of 
which  is  introduced  within  the  nose,  the  other  into  the  mouth. 
If  a  chisel  or  osteotome  is  now  inserted  into  the  different  hues 
of  bone  section,  the  bone  is  loosened  with  a  series  of  quick  aud 
careful  levering  movements,  while  finally  lion-forceps  being  made 
to  bite  firmly  into  the  hard  palate  and  the  malar  aspect  of  the 
bone  just  below  the  infra-orbital  foramen,  the  bone  is  detached 
bv  a  few  wrenching,  rocking  movements  upwards  and  downwards, 
and  laterally,  while  the  left  fore-finger  detaches  any  soft  parts 
which  retain  the  bone,  the  superior  maxillary  nerve  being  cut 
cleanly  with  scissors.  _ ; 

When  the  bone  has  been  much  invaded  by  disease,  or  m  the 
case  of  an  aged  dead  body,  it  is  very  likely  to  come  away  m 
fragments,  being  unavoidably  crushed  down  by  the  forceps. 

On  the  removal  of  the  bone,  the  pterygoid  fossae,  the  cavity  of 
the  nose,  and  the  palate  are  examined,  and  the  sharp  spoon 
applied  to  remove  any  remaining  portions  of  disease,  or  Paquelm  s 
cautery  made  use  of  to  destroy  auy  of  these  which  cannot  be 
otherwise  removed.  . 

The  bleeding  is  seldom  free  at  this  stage,  save  m  rapidly  grow- 
ing cases,  as  the  branches  of  the  internal  maxillary  are  small  before 
they  reach  the  tumour,  and,  as  they  are  torn  through,  it  is  usually 

■^r^T^^  «*  °*  ^owtk  being  left 
behind  some  paste  of  zinc  chloride,  made  up  with  equal  parts  of 
fl^  had  best  be  inserted  on  lint  to  which  sdk  is  attached  the 
threads  being  brought  out  of  the  mouth  through  the  palate,  aud 
*^^y^moved8in  a  few  days.  But  if  the  bone  has  come 
QTS  nil  the  growth,  if  the  surface  of  this  is  smooth  and 
SsuS  not  ragged Tor' lacerated,  the  surgeon  will  do  best  to 

It  ZJl  the smwon  will  do  best  to  dispense  with  any  plugging 
propped  up  to  facilitate  the  escape  of  discliaiges,  wn 
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prevented  from  collecting  by  frequent  syringing,  or,  what  is 
better,  by  the  patient  himself  often  rinsing  and  gargling  his 
mouth  and  wound  with  some  safe  antiseptic  solution,  e.g.,  potassium- 
permanganate  lotion,  one  of  spirit  of  wine,  gss  to  a  tumbler  of 
water,  or  one  of  creolin  or  izal.  The  wound  at  first  should  be 
occasionally  brushed  over  with  iodoform  in  ether  ( 1  in  8).  If  needful, 
the  patient  should  be  fed  with  a  soft  tube  for  the  first  few  days. 

Iu  those  cases,  rare  nowadays,  where  the  growth  is  of  great 
size?  owing  to  the  operation  being  deferred,  the  mouth  may  remain 
open  for  some  days  after,  but  the  power  over  the  muscles  which 
raise  the  lower  jaw  is  gradually  regained.  The  lost  sensation  is 
usually  restored,  and  the  resulting  deformity  is  often  very  slight.* 
Later  on,^  when  the  parts  are  soundly  healed,  the  skill  of  a  dentist 
is  called  in  to  fit  on  a  tooth-plate, t  and  obturator  if  needful. 

Partial  Extirpation  of  the  Upper  Jaw.— Operations 
for  removal  of  an  epulis  with  the  alveolar  border  have  been 
described  at  p.  299,  and  one  for  opening  up  and  exploring  the 
antrum  is  given  at  p.  319. 

If  the  surgeon  find  that  the  lower  part  only  of  the  upper  jaw 
need  be  removed,  abundant  room  will  be  given  by  dividing  the 
upper  lip  in  the  middle  line,  prolonging  this  round  the  columella 
into  the  nostril  on  the  diseased  side.  By  detaching  the  nose  and 
dissecting  up  the  flap  of  cheek  the  facial  surface  of  the  jaw  can  be 
well  exposed. 

Again,  if,  after  exposing  the  whole  jaw  by  Sir  W.  Fergusson's 
incision,  the  surgeon  find  that  the  orbital  plate  can  be  spared  a 
horizontal  saw-cut  is  made  just  below  the  infra-orbital  foramen  and 
the  bone  cut  through  with  a  chisel  and  a  few  taps  of  a  mallet  % 

When  the  orbital  and  nasal  parts  of  the  upper  jaw  are  involved 
and  the  lower  alveolar  portions  are  sound,  these  latter  may  be  thus 
preserved.  A  cheek-flap  being  reflected  by  an  incision  through 
the  hp  and  upwards  to  the  inner  canthus  along  the  nose  the 
nasal  and  malar  processes  are  divided  while  the  eye  is  'duly 
protected.    A  horizontal  saw-cut  is  then  made  above  the  alveolar 

ZTL  a  *\e  n0S6'  and  an0ther  carried  uP™rds 

from  the  outer  end  of  this,  to  join  the  incision  through  the  malar 

process,  being  made  either  with  the  saw  or  chisel.    The  piece  of 

J  ,N°skiVs'  of  course>  removed,  even  if  it  appears  to  be  very  redundant  •  it 
rarely  sloughs  save  when  the  stretching  has  been  extreme,  or  when  It  has  been 
ef-t  fS17  ^  the  flap.    When  thegrowth  has  invad  d  the  sk  n 

s^jssx  Soti^  r be  closed  iater  - if  - — 

and  P^oftw  (!T  T°  CU"  1 270)  iD  °De  °aSe  Preserved       ^st  molar  tooth 

remoCthi    ^the  Z         *     -  ^  **  *  tooth^>  intending  to  have 
*  uvea  tins  it  the  disease  recurred  in  it  subsequently 

*,  P  ^Tpornts'out  ^^T*  *  left  *  P°Ssible-    As  **•  Bntlin  (loo.  supra 
resets  no'  ont  so  nous TdiS  \°l  ***  ^  rem°ved  there 

-althy  S^Sf^^  StToye^  T  »*  -  *° 
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bone  thus  mapped  out  is  loosened  with  a  chisel  or  elevator,  and 
either  prised  out  with  the  latter  instrument,  or  wrenched  down- 
wards and  outwards  with  the  lion-forceps. 

Several  other  operations  involving  partial  removal  of  the  upper 
jaw  are  given  under  the  treatment  of  naso-pharyngeal  polypus 

^  Difficulties  and  Dangers  during  the  Operation. — These  have 
been  already  alluded  to  :  the  chief  are — 

i.  Shock.  2.  Haemorrhage. 

3.  Breaking  down  of  the  bone  in  the  lion-forceps. 

4.  Outlying  pieces  of  growth  either  in  the  pterygoid  or  other 
fossie,  or  in  the  temporal  region,  or  far  back  in  the  roof  of  the 
nose. 

Possible  Causes  of  Failure. 

1  Prolonged  shock.  Inability  to  rally.  Besides  the  usual 
application  of  warmth  and  injections  of  ether  and  brandy,  feeding 
by  nutrient  enemata  or  by  a  tube  passed  by  the  mouth  or  by  the 
opposite  nostril  should  be  early  resorted  to,  especially  m  the  case 
of  elderly  patients,  or  in  those  much  let  down. 

2  Secondary  hemorrhage.  If  this  is  severe,  resisting  the  use 
of  ice  &c,  the  wound  must  be  opened  up,  and  if  no  definite 
bleeding  point  be  found,  firm  plugging  must  be  resorted  to,  either 
with  iodoform  gauze  wrung  out  of  carbolic-acid  lotion  (1  m  20) 
and  dusted  with  iodoform,  or  the  same,  with  the  ends  m  the  wound 
wrung  out  of  turpentine.  These  steps  failing  to  arrest  the 
hemorrhage,  ligature  of  the  common  or  the  external  carotid  must 

b%emOellulftis  and  erysipelas.  These  grave  complications  are 
likely  to  set  in  when  the  patient  is  aged  or  much  broken  down 
in  health,  with  impaired  viscera,  or  when,  owing  to  extensive 
removal  of  Kone-e.g.,  having  to  saw  through  the  zygoma  and 
loosen  the  outer  wall  of  the  orbit,  the  surgeon  opens  up  deep 
r,lanes  of  cellular  tissue,  which  cannot,  from  the  surroundings  be 
W  aseptic,  most  troublesome  burrowing  in  the  neck  probably 
Swing  To  cut  cellulitis  short,  free  scarification  with  small 
incisk>ns  should  be  made  use  of  early  so  as  to  unload  the  parts,  ■ 
and  abscesses  should  be  opened  at  once. 

4.  Lung  trouble.  Broncho-pneumonia  from  inhaling  sep lie 
matter  is  here,  as  after  removal  of  the  ^gue  .  ^  n^ 
Tt,  this  case  also,  the  treatment  is  mainly  preventive,  by  using 
^eTvi  to  keep  the  wound  sweet,  by  the  means  already 

given  (pp.  307,  376)-  .  , 

*  5.  Inflammation  of  the  brain  or  its  membranes. 

Mr.  Butlin  {loo.  supra  cit.)  has  shown  that  the  mortality  attu 
removal  of  the  upper  jaw  is  nearly  30  per .  ««t^  ^ 
mortality,  equal  to  that  of  amputation  of  the  thigh  m  upper 

ffnr  disease),  or  perhaps  exceeding  it.    He  goes  on  w 
S(a ^  are  'to  reduce  this  mortality,  "we  must  adopt  Wo 
'         the  after-treatmeut-first,  suoh  meaus  as  will  reader 
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the  wounds  aseptic ;  second,  regular  and  sufficient  administration 
of  food." 

6.  Recurrence. 

With  regard  to  this,  Mr.  Butlin  considers  the  prospect  as  very 
gloomy,  only  four  cases  out  of  sixty-four  (in  which  the  result  is 
recorded)  being  able  to  be  considered  successful — i.e.,  having 
remained  cured  for  three  years. 


OPERATIONS  FOR  NASO-PHARNYGEAL  POLYPUS 

(Figs.  93,  94). 

Attachments  and  Relations. — The  surgeon  should  consider 
these  carefully  before  deciding  what  operation  he  will  adopt  for 
one  of  these  most  dangerous  growths. 

They  will  vary  according  to  the  duration  of  the  polypus.  The 
primary  attachments  of  the  growth  start  by  far  most  frequently 
from  the  base  of  the  skull,  arising  in  the  thick  periosteum  covered 
by  mucous  membrane  which  covers  in  the  roof  of  the  nose  and  top 
of  the  pharynx,_  especially  the  adjacent  parts  of  the  basi-sphenoid 
and  basi-occipital.  Less  frequently  they  may  arise  in  the 
pterygoid  fossa  and  adjacent  plates,  or  from  around  the  posterior 
nares.  Dr.  Sands*  points  out  that  the  region  in  which  a  naso- 
pharyngeal _  polypus  can  originate  is  one  of  narrow  limits,  corre- 
sponding with  the  margins  of  the  posterior  nares  and  the  summit 
of  the  pharynx.  It  is  thus  one  that  can  be  satisfactorily  explored 
with  the  finger,  and  by  this  means  a  polypus  should  be  detected 
iu  its  early  stage  and  removed  safely  while  yet  small. 

While  the  above  are  the  most  frequent  -primary  attachments  of 
the  growths,  it  should  always  be  remembered  that  when  one  of 
these  polypi  has  existed  for  some  time,  when  they  are  sloughy, 
when  previous  attempts  have  been  made  to  remove  them— under 
these  conditions  the  growth  is  very  likely  to  have  taken  on 
secondary  attachments.  A  common  instance  of  these  is  seen 
when  a  growth  springing  from  the  base  of  the  skull  forms 
adhesions  to  the  pterygoid  fossge. 

If  secondary  attachments  are  made  out  to  exist,  the  next 
question  will  be,  how  far  are  these  intimate  and  close  ?  How  far 
is  the  growth  not  only  in  contact  with,  but  how  far  has  it  actually 
absorbed  bones,  such  as  those  of  the  nose  ?  How  far  has  it  got 
into  the  antrum,  and  thus  come  to  resemble  closely  a  growth  of 
w/??6r  n]aW?  lt  is  obvious  that  if  the  growth  is  mainly 
mi  ed  to  the  nose,  if  the  bones  of  this  cavity  are  chiefly  affected, 
LL  t^e1nos,e  that  the  polypus  should  be  attacked. 

Again,  swelling  of  the  cheek,  with  protrusion  of  the  eye,  will  point 
an  operation,  osteoplastic  or  otherwise,  on  the  upper  jawf  In 

Med  Sn  N,aS0-APhar^eal  Polypi  "  =  Dr.  Brown  Sequard's  Arch.  ofSci.  and  Pract. 
of  the  Zr     ?CCOrdmS t0  Dr-  Sands>  tfaese  polypi  may  also  spring  from  the  apex 
the  petrous  bone  and  the  great  wing  of  the  sphenoid. 
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the  same  way  extension  of  the  growth  into  the  zygomatic  and 
temporal  fossa3  will  render  the  prognosis  unfavourable.  Finally, 
any  symptoms  pointing  to  softening  of  the  base  of  the  skull  and 
implication  of  the  membranes — e.g.,  headache,  tendency  to  coma, 
convulsions,  with  evidence  of  pyrexia,  will  be  conclusive  against 
any  operation,  even  when  most  carefully  performed. 

Fig.  93. 


Nasopharyngeal  polypus  springing  from  the  base  of  the  skull.    In  the 
sphenoidal  sinus  is  seen  a  smaller  polypus.  (Mass6.*) 

Methods  of  Removal. — Amongst  these  are — 

(i.)  Avulsion. — In  a  few  rare  cases  where  the  growth  is  small, 
where  the  pedicle  is  distinct  and  narrow,  and  where  it  not  only 
can  be  reached,  but  also  commanded  (two  different  things),  it 
may  be  torn  away  with  suitably  curved  forceps  introduced  either 
by  the  nose  or  by  the  mouth,  aided  in  either  case  by  a  finger 
passed  behind  the  soft  palate. 

This  method  is  only  suitable  to  the  above  cases,  and  in  none  is  it 
without  danger.  Mr.  Cooper  Forster's  interesting  case  (Clin.  Soc. 
Trans.,  vol.  iv.  p.  159)  is  a  striking  instance  of  this. 

Attempts  having  failed  to  remove  the  polypus  with  a  wire  loop,  Mr.  Forster 
introduced  a  pair  of  blunt-pointed  strong  forceps,  and  twisted  off  several  large 
piece*,  enough  to  fill  the  palm  of  the  hand.  These  were  very  adherent  and 
required  a  great  deal  of  force  to  detach  them.  There  was  much  hemorrhage. 
Severe  headache  quickly  followed,  then  aphasia,  restlessness,  convulsions,  and 
death  on  the  twelfth  day.  General  arachnitis  was  found,  with  sloughy  ^»emDg 
of  the  brain,  about  Broca's  convolution.    The  growth  occupied  the  lettjiae, 

*  These  ties  Polypes  naso-pharyngicns.    Paris,  1S64. 
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filline  the  space  between  the  greater  and  lesser  wings  of  the  sphenoid,  the 
orbital  plate  of  the  frontal,  and  the  cribriform  plate  of  the  ethmoid*  From  the 
nasal  foss.e  it  had  extended  by  the  sphenoidal  fissure  into  the  back  of  the  orbit, 
hut  without  damaging  the  optic  nerve.  The  cribriform  plate  of  the  ethmoid 
was  broken,  there  being  a  small  opening  at  its  back  part  from  which  a  fracture 
extended  forwards.  This  fracture  had  doubtless  been  effected  while  the  growth 
was  being  torn  away. 

The  serious  haemorrhage,  t  and  the  probable  incompleteness  of 
the  operation,  are  also  strongly  against  making  use  of  avulsion. 
Here,  as  elsewhere,  removal  of  malignant  disease  piecemeal  is  most 
unsatisfactory. 

(ii.)  Ligature. — This  again  is  only  suitable  to  very  few  cases — 
».,/.,  where  the  pedicle  is  distinct  and  fairly  thin,  and  where  the 
o-rowth  has  contracted  no  adhesions.  In  addition  to  the  pro- 
bability of  return  in  the  pedicle,  the  fcetor  ' which  accompanies  the 
sloughing  process  is  a  most  serious  drawback.^  If  the  ligature 
were  to  be  used  at  all,  every  attempt  should  be  made  to  get  rid  of 
the  growth  at  the  time  by  attaching  the  ligature  after  it  is  placed 
round  the  pedicle  to  a  suitable  ecraseur,  and  so  removing  it. 
Care  must  be  taken  in  such  cases  to  prevent  the  growth,  when 
the  pedicle  is  divided,  falling  upon  the  larynx. 

(in.)  Galvanic  Loop. — In  the  very  few  cases  where  ligature 
can  be  tried,  this  modification  would  probably  be  the  best.  But 
even  here  the  pedicle  would  be  left,  unless  the  surgeon  possesses 
special  instruments,  such  as  the  post-nasal  gal vano- cautery,  and 
experience  in  using  it. 

(iv.)  Electrolysis. — This  method  is  both  most  tedious  and 
uncertain.  It  can  only  be  used  as  an  auxiliary.  Thus,  Dr.  Sands 
suggests  that,  after  removal  of  the  growth,  its  pedicle  might  be 
successfully  treated  by  electrolysis. 

Where  patients  are  weakened  by  repeated  bleeding,  the  haemor- 
rhage may  be  arrested  by  electrolysis,  and  the  growth  sufficiently 
reduced  in  size  to  allow  of  its  being  removed  through  the  natural 
passages. 

(v.)  Excision  by  an  Operation  involving  Removal  of  Bone, 
Osteoplastic  or  otherwise. — These  may  be  divided  as  follows  : 

A.  Those  in  which  the  attack  is  made  by  the  mouth. 

B.  Those  where  the  attack  is  made  through  the  nose. 

"*  It  is  noteworthy  that  though  this  large  growth  (Mr.  Forster  describes  it  as 
"  an  enormous  mass  around  which  it  was  impossible  I  could  get  the  wire  ")  thus 
extensively  implicated  the  base  of  the  skull,  it  only  appeared  externally  as  a  firm, 
fleshy  polypus  filling  up  a  large  part  of  the  left  nostril,  but  apparently  not  press- 
ing much  upon  the  right  one.  There  was  no  dilatation  of  any  part  of  the  face, 
no  fulness  of  the  palate,  nor  any  projection  in  the  throat. 

t  According  to  Dr.  Sands,  Dupuytren  lost  a  case  from  haemorrhage  after  an 
attempt  to  remove  a  polypus  by  forceps,  in  which  he  succeeded  in  removing  only 
a  few  fragments.  If  this  method  is  ever  made  use  of,  it  might  be  wise  to  first 
perform  laryngotomy,  and  plug  the  fauces  with  a  sponge. 

+  Dr.  Sands  quotes  other  causes  of  death  as  not  infrequent— viz.,  suifocation 
irom  detachment  of  the  growth,  pyaumia,  and  oedema  of  the  larynx. 
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C.  Those  by  which  the  attack  is  made  by  removing  the  upper 
jaw,  partially  or  completely,  or  by  resecting  this  bone  osteo- 
plastically. 

A.   Operation  for  Naso-pharyncjeal  Polypus  through  the  Mouth 
(Fig.  94). — This  operation  was  strongly  advocated  by  M.  Nelaton. 
It  consists  in  slitting  the  uvula  and  soft  palate  exactly  in  the 
middle  line  from  before  backwards,  then  prolonging  this  incision 
along  the  centre  of  the  posterior  half  of  the  hard  palate,  going 
here  down  to  the  bone ;  from  the  end  of  this  incision  two  others 
are  made  slightly  obliquely  outwards  towards  the  teeth,  also 
going  down  to  the  bone.    The  flaps,  together  with  the  periosteum, 
are  then  detached,  so  as  to  form  nearly  rectangular  flaps*  Two 
large  holes  are  then  drilled  through  the  hard  palate,  each  well 
to  one  side  of  the  middle  line,  the  intervening  bone  is  cut  away 
by  placing  the  ends  of  cutting-pliers  in  each  of  these  holes,  and, 
by  making  lateral  cuts  back  to  the  free  border  of  the  hard  palate, 
a  rectangular  portion  of  the  posterior  half  of  the  bony  vault  is 
removed.     The  mucous  membrane  and  the  periosteum  on  the 
upper  surface  of  the  bone,  which  will  now  be  found  detached,  are 
divided,  and  if  needful  to  get  more  room,  more  or  less  of  the  vomer 
is  cut  away.    Room  being  thus  obtained,  the  polypus  is  removed 
and  its  pedicle  dealt  with.    If  all  the  growth  is  got  away  satisfac- 
torily, the  palate  flaps  are  united  in  the  ordinary  way  ;  if  further 
treatment  is  required,  staphylorraphy  must  be  performed  later. 

The  advantages  of  this  operation,  when  contrasted  with  removal 
of  the  upper  jaw,  are  at  first  sight  considerable. 

(1)  There  is  no  deformity  left  on  the  face ;  (2)  the  parts  cut 
through  are  less  important ;  (3)  mastication  is  not  interfered  with 
by  removal  of  the  teeth;  (4)  the  operation  is  less  difficult ;  (5} 
the  hemorrhage  is  less,f  no  large  vessels  being  cut  through ;  (6)  the 
growth  is  attacked  directly;  (7)  through  the  gap  thus  left  the  sur- 
geon can  again  attack  the  growth  ;  within  a  few  days,  if  he  has  been 
unable  to  complete  the  operation,  or  later  on,  if  recurrence  takes 
place  ;  (8)  the  gap  can  easily  be  dealt  with  later  on  by  staphylor- 
raphy, or  by  wearing  an  obturator. 

I  am  afraid  that  on  closer  examination  the  above  will  not  Dear 


*  This  detachment  is,  as  is  well  known  in  staphylorraphy,  difficult  posteriorly, 
at  the  junction  of  the  palates,  and  is  best  effected  by  the  raspatories  (Fig.  u»). 

t  This  is  very  doubtful.    Dr.  Sands  {he.  supra  cit),  in  removing  a  polypus,  oy 
this  method,  had  surrounded,  without  difficulty,  the  pedicle  with  an  ecrasenr- 
chain.    This  breaking,  the  pedicle,  which  was  stout  and  firm  was ;  divided  .  itn 
scissors  as  close  to  the  skull  as  possible.    Copious  hemorrhage  followed,  ana 
much  time  was  consumed  in  unsuccessful  attempts  to  secure  a  large  arterT.  ™r 
had  retracted  to  the  deepest  part  of  the  wound,  and  which  was  ^acce^s1^ 
the  ligature.    The  bleeding  finally  ceased,  in  consequence  of  the  Pros^"° 
the  patient,  who  had  several  alarming  attacks  of  syncope.  The  ^^"5"^.' 
it  was  removed  by  the  method  of  Maisonneuve.   Though  it  was  no t  thongnt  1 
dent  to  attempt  the  removal  of  a  small  prolongation  which  ran  into  the  spnenoi 
sinus,  no  recurrence  had  apparently  taken  place  nine  months  later. 
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the  only  true  test.  The  first  three  are  no  doubt  of  great  value  if 
the  growth  can  be  entirely  dealt  with  by  this  method ;  otherwise, 
considering  the  malignancy  of  these  growths,  the  inveterate  way 
in  which  they  recur,  if  incompletely  dealt  with,  neither  surgeon 
nor  patient  would  be  wise  in  running  great  risks  for  the  sake  of 
what  one  may  call  rather  assthetic  advantages.*  There  is  no  doubt 
that,  in  a  few  cases,  to  be  mentioned  a  little  later,  where  the  poly- 
pus is  of  moderate  size,  distinctly  pedunculated,  and  attached 
low  down,  e.g.,  about  the  posterior  nares,  or  well  forward  on  the 
base  of  the  skull,  the  operation  will  be  easier,  the  haemorrhage  will 
be  less,  and  the  growth  will  be  more  directly  attacked.  The 
advantage  of  a  future  staphylorraphy  is,  like  those  given  first,  not 
of  sufficient  value  to  recommend  this  operation  if  it  is  wanting  in 
others  more  important. 

Turning  to  the  cases  themselves,  Dr.  Eobin  Masse  has  collected 
twenty-six  treated  by  this  method,  twelve  having  been  under  the 
hands  of  M.  Nelaton  himself.  Of  these  twenty-six,  thirteen  are 
said  to  have  been  successful,  but  it  is  not  stated  for  how  long  they 
were  followed  up.  In  one  case,  in  which  the  after-history  is 
given,  a  small  recurrence  took  place  two  years  later  from  the 
pedicle,  and  was  destroyed.  While  suited  to  the  cases  mentioned 
above,  the  method  could  scarcely  be  made  use  of  successfully  in  large 
polypi,  in  the  case  of  those  with  secondary  attachments  or  large 
sessile  bases,  or  in  the  case  of  those  which  have  extended  into  the 
pterygoid  fossaa,  or,  in  fact,  beyond  the  naso-pharynx.  Save  by 
French  surgeons,  it  does  not  appear  to  have  been  much  used,  from 
the  belief  that  the  space  given  is  too  limited..! 

Dr.  Sands  points  out  that,  in  the  majority  of  the  cases  in  which 
surgeons  have  operated  through  the  palate,  they  have  had  to  leave 
the  wound  open  in  order  to  remove  the  pedicle  later.  This  step  is 
by  no  means  as  easy  as  might  be  imagined,  and  in  many  cases  the 
surgeon  has  been  driven  later  to  make  use  of  another  operation 
when  the  patient's  condition  is  less  satisfactory.  Furthermore, 
repeated  irritation  in  the  shape  of  attempts  at  destruction  of  the 


*  I  may  here  draw  attention  to  the  great  frequency  of  these  polypi  in  males, 
or,         .     gr°Wth  of  hair  wil1  larSely  conceal  the  facial  deformity  consequent 

sLT^T  thX0U?h  thG  Upper  iaw'  In  ?oung  Patients  whe™  the  mouth  is 
small  and  the  growth  large,  this  operation  will  be  out  of  the  question. 

Jrf  nr.'  St°nham  (Laneet>  January  7.  1888)  has  recorded  a  case  of  naso-pharyn- 

Semn  yP^'  ^  WhiCh  " the  S°ft  Palate  Was  ^ided  in  the  mi<Wle  line,  and  an 
5  ; Jde  to  remove  the  growth  through  the  mouth;  but  this  plan  failing 

ISZSZ  "T'  L11^  cavit^as  °P«ed  up,"  and  the  growth  thuf 
«h  d  exp'ec TZ1  Mha;G  D°  -Perience  oi  this  operation  myself,  but  I 
theconLr  !  ueedmS'  th°Ugh  fr0m  Smaller  vessels'  ™Sht,  owing  to 

^  h  u  0DlTCe'  ,thUla  m°re  Pr0l0Dged  °peration'  almost  ^  that  ™t 
*ake  anThlle  t  Ckl  thr°Ugh  the  jaW'  WhUe  the  viciDit^  of  the  larynx 
narrow  ^Mv  ?T  ^  m0M  embarrass^-  Again,  in  those  patients  with 
greaHiSty  °Perati°n  W°Uld  be  accomPa»ied  ™th  very 
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pedicle  with  caustics,  the  cautery,  &c,  is  too  likely  to  result  hi 
rapid  sarcomatous  growth.* 

B.  Operation  for  Naso-pharyngeal  Polypus  through  the  Nose. — 
Under  this  heading  will  be  included  : 

(i)  Furneaux  Jordan's  operation.       (2)  Rouge's  operation. 
(3)  Lawrence's  operation.  (4)  Langenbeck's  opera- 

(5)  Ollier's  operation.  tion. 
These  operations  through  the  nose  are  only  suited  to  cases  in 
which  the  bulk  of  the  polypus  is  nasal  rather  than  pharyngeal, 
and  in  which  its  pedicle  is  attached  to  a  point  well  within  reach, 
as  around  the  posterior  nares — for  cases,  in  short,  the  removal  of 
which  might  perhaps  be  attempted,  by  the  use  of  forceps,  by  the 
nose,  but  in  which  additional  room  is  required.    They  may  also 
be  used  in  doubtful  cases  for  exploratory  purposes.    For  other 
cases,  the  room  which  they  give,  and  the  access  which  they  afford 
to  the  tumour,  will  probably  be  found  insufficient.    Dr.  Sands,  in 
speaking  of   Langenbeck's  operation  (the  only  one  which  he 
mentions),  says  that  he  has  found  that,  after  the  nasal  bone  and 
the  nasal  process  of  the  superior  maxilla  have  been  removed,  the 
distance  of  the  basilar  process  of  the  occipital  from  the  anterior 
opening  is  nearly  3  inches,  and  although  the  boundaries  of  the 
nasal  fossse  would,  in  any  given  case,  probably  be  dilated  by  the 
tumour,  the  space  thus  afforded  would  rarely  be  found  sufficient  for 
satisfactory  dealing  with  the  pedicle.t 

(1)  Furneaux  Jordan's  operation.  I  prefer  this  to  any  other  by 
the  nose.  It  is  extremely  simple,  most  efficient  (especiaUy  when  a 
growth  has  dilated  the  nasal  cavities),  and  leaves  most  trifling  scars 
An  incision  like  Sir  W.  Fergusson's  being  made  along  the  side  ot 
the  nose  and  through  the  lip,  the  nose  is  detached  from  the  bone, 
and  the  septum,  being  cut  through,  is  turned  over  on  to  the  oppo- 
site side  of  the  face. 

(2)  Rouge's  operation.  This  has  already  been  described  at  p.  295. 

(3)  Lawrence's  operation. t  In  this,  the  back  of  the  nasal  cavity 
is  exposed  and  got  at  by  turning  up  the  nose. 

The  integuments  are  first  divided  on  each  side  ot  the  nose  by 
an  incision  beginning  at  a  point  just  internal  to  the  lachrymal  sac, 
and  carried  down  to  the  junction  of  the  ala  and  the  hp.  *ext 
the  incision  is  completed  by  cutting  through  the  nasal  bones  and 
the  nasal  process  of  the  superior  maxilla  with  bone-forceps  llie 
septum  being  now  divided,  the  nose  is  turned  up  and  the  pos- 
terior part  of  the  cavity  exposed.  

*  Dr  Sands  points  out  that  the  deep  situation  of  the  growth,  and  its  position 
near  the  larynx,  render  the  use  of  caustics  both  difficult  and  dangerous. 

+  M.  Hergott  (Gaz.  des  H6p.,  1867,  p.  97),  in  the  case  of  a  polypus  «cum 
after  treatment  by  ligature,  tried  rasping  the  ^t  ^V^aUo^nt^ 
nf  the  skull     He  found  that  an  instrument  passed  through  the  antenor  n 
^pinged  exactfy  upon  this  point ;  the  bone  was  easily  denuded,  and  seven  months 
afterwards" no  trace  of  reproduction  was  visible. 

J  Med.  Times  and  Gaz.,  1S62,  vol.  ii.  p.  49i- 
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(4)  Ollier's  operation  through  the  nose*  (Fig.  125). 

In  this  method  the  nose  is,  by  an  incision  somewhat  like  the 
last,  turned  not  up  but  downwards.  M.  Oilier  begins  his 
incision  at  the  edge  of  the  bone,  close  behind  the  ala  of  the  nose, 
carries  it  upwards  along  its  side  to  the  highest  part  of  the  depres- 
sion between  the  eyes,  then  across,  down  to  the  corresponding  point 
on  the  other  side.  The  bone  is  sawn  through  in  the  line  of  the 
incision,  the  necessary  liberating  incisions  made  in  the  septum  and 
the  sides,  and  the  nose  turned  down.  The  septum  is  pressed  aside, 
the  polypus  extracted,  its  base  of  implantation  scraped,  and  the 
nose  replaced. 

A  modification  which  is  sometimes  desirable  on  account  of  the 
size  of  the  polypus,  or  the  distance  of  its  implantation,  is  indicated 
in  Fig.  125.  The  incision  is  made  obliquely  outwards  upon  the 
cheek,  and  a  transverse  one  is  made  from  each  end  inwards  to  the 
ala  of  the  nose.  The  bone  is  divided  in  the  direction  of  the  skin 
incisions — in  the  vertical  one,  as  before  described ;  in  the  hori- 
zontal one,  by  passing  a  fine  saw  across  the  nostrils,  through  holes 
made  between  the  bone  and  cartilages,  and  sawing  outwards.  This 
line  of  section  must  be  high  enough  to  avoid  the  roots  of  the  teeth. 

0  Operations  for  nasopharyngeal  polypus  by  removal  of  the 
upper  jaw;  (1)  completely;  (2)  partially ;  or  (3)  by  osteoplastic 
operation  on  this  bone. 

(i.)  Complete  Removal  of  the  Upper  Jaiv. — This  has  already  been 
fully  described  (p.  304). 

(ii.)  Partial  Removal  of  the  Upper  Jaw.— These  operations  are 
very  numerous ;  one  or  two  will  be  given  as  specimens. 

a.  Method  of  Maisonneuve  *  and  Guerin  f  (Fig.  94). 

Dr.  Robin  Masse  (loc.  supra  cit,  p.  51)  states  that  the  so- 
called  operation  of  Maisonneuve  is  really  that  of  Guerin,  with 
only  a  modification  in  the  division  of  the  soft  parts.  The  essential 
point  is  to  get  room  for  attacking  the  polypus  by  removal  of  the 
lower  part  of  the  jaw.  This  bone  being  sufficiently  exposed  bY 
raising  the  soft  parts  over  it— and  for  this  purpose  the  method  of 
bir  W  h  ergusson  seems  superior  to  those  given  by  the  above 
irench  surgeons-the  hard  and  soft  palate  are  then  divided  in 
the  middle  line,  and  the  soft  detached  transversely  on  the  side  to 
be  operated  upon.  The  hard  palate  is  next  divided  in  the  middle 
mitt7  T  bone-forcePs>  working  from  the  nose  into  the 
Zprl  ;  ♦  y,f  transverse1  sedL10n  wit^  a  narrow-bladed  saw  intro- 
duced into  the  nose,  and  made  to  cut  horizontal^  outwards  the 

^■sZ^Jz^:;xTiet  account  of  M-  011ier's — to 

t  Go*  desE6P.,  21  Aout  i860.  t  BUm.  CMr.  Op*.,  1858 

bSaTbiS0  fo0ramenUldAPaSS  ^  .r°°tS  °f  the  teeth  and  *el1  ™™ 
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and  thus  detached,  consisting  of  the  alveolar  and  palatine  pro- 
cesses, a  portion  of  the  body,  and  a  varying^  amount  of  the  ptery- 
goid processes  which  usually  comes  away  with  it.  The  polypus  is 
then  extirpated.* 

b.  Method  of  M.  Beraud. 

In  this  the  upper,  not  the  lower,  part  of  the  jaw  is  removed,  so 
as  to  preserve  intact  the  teeth  and  alveolar  process  of  the  palate. 

In  all  these  operations  haemorrhage  may  have  to  be  met  by  a 
preliminary  iaryngotomy  and  plugging  the  top  of  the  pharynx 
(pp.  366,  384) ;  and  also,  perhaps,  by  a  temporary  ligature  of  the 
carotid  (pp.  485,  492).    Afterwards  it  will  be  advisable  to  plug  the 

Fig.  94. 


The  dotted  lines  show  Maisonneuve's  operation,  the  two  continuous  ones  that 
of  Langenbeck's  osteoplastic  operation  on  the  jaw.  On  the  hard  palate  are  the 
lines  of  Nitons  operation.    Trephining  the  frontal  sinuses  is  indicated  above. 

cavity  firmly  with  strips  of  iodoform  gauze  wrung  out  of  carbolic 
acid  lotion  ( I  in  20).  y        t  +1,^ 

(iii.)  Osteoplastic  Operations  on  the  Upper  J™-— ^  tmf. tne 
bone  is  cut  through  by  various  incisions,  turned  m  different  direc- 
tions on  some  uncut  attachments,  as  on  a  hinge,  and  then  ntted 
down  again  after  the  removal  of  the  growth 

Method  of  Prof.  Langenbeckt  (Fig  94)--This  is  one  of  he 
best  known  of  the  above  operations.  Its  object  is  to  get  at  tne 
polypus,  especially  one  in  the  pterygo-maxillary  *«J™2™ 
Lerfering  with  the  alveolar  and  palatine  processes  or  with  the 
orbital  plate.  While  this  operation  seems  well  suited  t 1 
object,  its  drawbacks  seem  to  be  great,  for  (1)  there  is  the  great 

*  Dr.  Sands  appends  to  his  paper  a  photograph  of  the  Patien'  on  f^he  tad 
operated  by  this  method,  after  failing  to  remove  the  polypus  by  the  plan  ° 
Eton.    The  deformity  is  very  slight,  the  malar  prommence  and  the  fulness 
the  cheek  being  well  preserved. 

f  Dents.  Klin.,  1861,  p.  281  ;  and  Schmidt's  Jahrb.,  Bd.  oxui.  p.  I9»- 
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difficulty  of  raising  so  fixed  a  bone,  and  again  of  getting  it  evenly 
into  place  ;  (2)  if  the  upper  jaw  has  to  be  sawn  from  behind 
forwards,  this  cannot  be  done  easily  unless  .the  fossas  at  the  back 
of  the  jaw  and  the  spheno-palatine  foramen  are  much  dilated  ; 
(3)  if  the  growth  has  extended  into  the  naso-pharynx,  this  region 
will  not  be  well  exposed ;  (4)  very  disfiguring  scars  are  left. 

Two  semilunar  incisions,  with  their  convexities  downwards,  are  made  across 
the  facial  aspect  of  the  upper  jaw,  the  lower  running  from  the  ala  of  the  nose  to 
the  middle  of  the  malar  bone,  the  second  starting  from  the  nasal  process  of  the 
frontal  and  passing  just  below  the  orbit  to  meet  the  first,  where  this  ended.  If 
needful,  owing  to  the  extension  of  growths  backwards,  the  meeting  of  these 
incisions  may  be  carried  back  along  the  zygoma.    Bach  cut  is  made  down  to  the 
bone,  but  the  skin  is  not  reflected.    At  the  outer  end  of  the  lower  one  the 
masseter  is  detached  from  the  zygoma,  and  if  the  growth  has  extended  out  into 
the  zygomatic  fossae  it  will  now  come  into  view  on  dividing  the  buccal  fascia. 
Prof.  Langenbeck  found  at  this  stage  that  by  pressing  the  growth  to  one  side 
and  depressing  the  lower  jaw  he  could  pass  his  finger  through  the  pterygo- 
maxillary  fissure  into  the  spheno-maxillary  fossa,  and  so  on  through  the  spheno- 
palatine foramen  into  the  nose,  all  these  parts  being  enlarged  by  the  pressure  of 
the  growth.    By  means  of  a  narrow  straight  saw  introduced  the  same  way  the 
upper  jaw  was  cut  through  horizontally  from  behind  forwards,  while  a  fore- 
finger passed  by  the  mouth  kept  the  tip  of  the  saw  from  striking  against  the 
septum  nasi.    The  saw  was  now  applied  along  the  upper  incision  so  as  to  divide 
the  zygoma,  the  frontal  process  of  the  malar,  and  the  upper  jaw,  just  below  the 
orbit,  up  to  the  inner  end  of  the  incision.    The  portion  of  the  upper  jaw  thus 
marked  out  now  only  remain  attached,  at  its  inner  part,  to  the  nasal  bone  and 
nasal  process  of  the  frontal.    Upon  these  connections,  as  upon  a  hinge,  the  piece 
of  bone  was  slowly  raised  by  means  of  an  elevator  introduced  under  the  malar 
bone,  upwards  and  inwards,  until  the  malar  bone  was  nearly  in  the  middle  of  the 
face.    The  growth  was  now  completely  exposed.    The  operation  took  an  hour, 
and  was  attended  with  much  haemorrhage,  most  of  which  stopped  spontaneously. 
The  wounds  healed  well,  a  tendency  of  the  bone  to  rise  being  met  by  pressure. 

At  the  present  time  any  surgeon  making  use  of  the  above  operation  would  wire 
the  bone  when  fitted  down.  I  would  suggest,  too,  that  the  incisions  through  the 
bones  might  perhaps,  be  more  easily  made  with  an  osteotome  and  mallet,  especially 
in  cases  where,  the  deep  parts  at  the  back  of  the  jaw  not  being  so  much  dilated 
as  in  Prof.  Langenbeck's  case,  it  is  difficult  to  manipulate  a  saw  and  to  cut  from 
behind  forward. 

Prof.  Langenbeck's  patient  was  a  lad  of  fifteen.  The  growth  could  be  felt  by 
the  finger  in  the  mouth,  filling  up  the  posterior  nares  on  the  left  side,  passing  out 
between  the  masseter  and  maxilla  ;  and  on  this  side,  too,  the  zygoma  appeared 
more  prominent,  and  the  temporal  fossa  more  full. 

The  Choice  of  an  Operation  for  Removal  of  Naso -pharyngeal 
Polypus. — The  relative  values  of  several  of  the  above  operations 
have  already  been  briefly  given.  The  surgeon  will  have  to  weigh 
duly  the  following  :  On  the  one  hand,  the  desire  to  get  the  growth 
away  with  as  little  mutilation  and  danger  to  his  patient  as  possible, 
and,  on  the  other,  the  fact  that  these  growths  are  most  certainly 
malignant  in  nature,  and  that  any  partial  operation,  while  probably 
as  difficult  and  as  bloody  as  one  on  a  larger  scale,  will,  if  incom- 
plete, be  certain  to  lead  to  increased  growth  in  the  tumour  by  the 
irritation  which  it  causes. 
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For  naso-pharyngeal  polypi  which  come  early  under  treat- 
ment, in  which  the  growth  is  of  moderate  size  (i.e.,  not  larger  than 
a  hen's  egg),  with  a  pedicle  situated .  well  forward  in  the  roof  of 
the  pharynx  or  within  easy  reach  from  the  posterior  nares, 
especially  polypi  which  can  be  made  out  to  occupy  chiefly  the 
region  of  the  nose,  such  operations  as  those  of  Furneaux  Jordan 
or  Lawrence  may  be  made  use  of. 

In  cases  of  greater  difficulty,  from  the  longer  duration,  more 
extensive  attachments,  larger  size,  and  with  this  last,  the  cer- 
tainty of  a  more  extensive  pedicle  and  numerous  large  sinus-like 
vessels,  the  question  of  deformity  and  disfigurement  must  be 
entirely  set  aside.*  In  order  to  secure  adequate  space  for  making 
certain  of  all  the  attachments  of  the  tumour,  for  eradicating  these, 
and,  at  the  same  time,  satisfactorily  meeting  the  haemorrhage 
which  is  usually  inevitable,  a  freer  removal  of  bone  will  be 
required.  No  doubt,  for  this  purpose,  partial  or  complete  removal 
of  the  upper  jaw  would  be  the  best  preliminary  step.  Every 
surgeon  who  has  performed  this  operation  knows  how  free  is  the 
access  which  it  gives  to  the  back  of  the  nose  and  to  the  pharynx. 
A  further  advantage,  pointed  out  by  Dr.  Sands,  is  the  following, 
that,  owing  to  the  wide  gap  left  by  this  operation,  recurrence  of 
the  disease  can  be  more  readily  recognised  and  treated  than  after 
any  osteoplastic  operation. 

But  while  willingly  admitting    the  great  advantages  which 
removal  of  the  upper  jaw  gives  for  free  exposure  of  the  growth,  I 
cannot  quite  agree  with  Dr.  Sands,  who  recommends  this  step  on 
the  ground  that  "excisions  of  the  upper  jaw  are    as  a  class, 
remarkably  successful  operations."    On  the  contrary,  I  should  look 
upon  this  as  a  distinctly  serious  and  grave  operation  (p.  308), 
especially  in  patients  who,  though  young,  often  come  before  the 
surgeon  with  strength  reduced  by  hemorrhages  dysphagia  and 
dyspnoea,  especially  when  this  is   accompanied  by  attacks  of 
choking  interfering  with  sleep,  &c.    Any  one  in  doubt  whether  to 
get  at  the  growth  by  some  partial  resection  of  this  bone,  as  by  he 
method  of  Maisonneuve,  aided,  if  needful,  by  cutting  away  the 
pterygoid  process  and  septum,  t  or  to  make  use  of  an  osteop  as  ic 
operation,  must  remember  that  the  tempting  nature  of  the  latter 
must  never  weigh  too  much  with  the  surgeon,  especially  m  cases 
where  rapidity  is  of  great  importance,  in  a  patient  much  pulled 
down,  or  where  every  atom  of  additional  space  is  required  to  deal 
with  the  base  of  the  growth,  or  to  command  serious  ^morrha?; 
Finally,  the  operator  will  do  well  to  be  guided  not  so  much  by  the  set 
operations  of  other  surgeons,  but  by  what  he  meets^is^wncase- 

-TT^^^u^hT^der  that  these  naso-phan^T^lypi  usually 

disfigurement  which  operations  on  a  larger  scale  entail.  DterV£roid  and 

+  So  as  to  expose  completely  any  outlying  attachments  in  the  pterygoid 
zygomatic  f ossi  and  to  get  full  access  to  the  pharynx  and  nose. 
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Dangers  and  Drawbacks  of  Osteoplastic  and  other  Opera- 
tions for  Naso-pharyngeal  Polypus. — Many  of  these  have  been 
already  given  under  the  head  of  removal  of  the  upper  jaw  (p.  308)  ; 
other  ones,  more  particularly  to  be  expected  hei'e,  are  : 

1.  Hemorrhage,  not  from  large  arteries,  as  the  internal 
maxillary,  but  from  the  sinus-like  veins  in  the  growth  itself.  To 
meet  this  inevitable  risk  a  preliminary  laryngotomy  should  be 
performed,  and  the  fauces  plugged  with  sponge  (pp.  366,  384). 

2.  Meningitis,  from  damage  to  the  base  of  the  skull  (p.  310), 
or  from  inflammation  spreading  to  the  membranes  of  the  brain. 

3.  Necrosis  and  exfoliation. 

4.  Non-union  of  a  temporarily  resected  fragment. 

TAPPING-  THE  ANTRUM. 

This  operation  is  from  time  to  time  required  for  suppuration 
in  the  antrum,  nearly  always  in  adults,  and  most  frequently  after 
alveolar  abscess. 

It  may  be  performed  in  either  of  the  following  ways: 
(i.)  Through  the  alveolar  process,  (ii.)  Through  the  facial  aspect 
of  the  upper  jaw,  above  the  alveolar  process. 

(i.)  Through  the  Alveolar  Process. — This  method  has  the  follow- 
ing advantages :  (a)  It  drains  the  cavity  at  the  most  dependent 
part.  By  withdrawal  of  the  tooth  it  removes  the  cause  of 
the  trouble,    (y)  It  does  not  involve  any  cutting. 

The  disadvantage  connected  with  this  method,  is,  that,  unless 
special  precautions  are  taken,  food  tends  to  enter  the  antral  cavity 
by  the  opening  made  by  this  method. 

A  tooth  has  usually  to  be  first  drawn,  and,  as  long  ago  pointed 
out  by  Mr.  Salter  {Syst.  of  Surg.,  vol.  ii.  p.  467),  "the  tooth 
whose  fangs  are  most  intimately  connected  with  the  antrum  is 
the  hrst_  permanent  molar  ;*  and  its  removal  in  a  case  of  antral 
abscess  is  especially  indicated  from  this  circumstance,  and  from 
the  frail  and  perishable  nature  of  the  tooth  itself,  which  gives  it 
less  often  than  other  teeth  a  long  tenure  of  usefulness  "  This 
being  done,  the  orifice  made  should  be  enlarged  by  pushing  a 
trocar,  or  better,  a  drill  or  gimlet  up  through  the  alveolus. 
enstrT  mst.rfiumentsJ  are  »sed  should  be  of  sufficient  size  to 

hou S  JTv  nfi£\andi  m  C  rmng  them  nP  throueh  the  b0^>  care 
should  be  taken  that,  when  they  enter  the  antrum,  they  should  not 

Plunge  against  and  perforate  the  orbital  plate.  The  opening  when 
made  is  best  widened  by  a  «  rat's-tail  file."  °Penmg,  when 

alreadvt&r  ^  f  veolar  Process.-Ii  the  offending  tooth  has 
igce^skrgely  absorbed,  or  its  remains  condensed,  it  will  be 

easefsnL°ssihT  I?*'  "  ^  ^  adviSCS'  m°lar'  bicusPid'  or  can^>  ^ose  dis- 
tion    unT    ynthe  °T  °i  ?e  absCeSS'  will>  of  oonm,  be  extracted  as  absorp- 
round  any  carious  tooth  facilitates  perforation  of  the  alveolus. 
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preferable  to  make  the  opening  above.  This  may  be  effected  by 
everting  the  cheek,  incising  the  mucous  membrane,  and  thus 
exposing  the  bone  above  the  position  of  the  second  molar  tooth, 
and  then  perforating  here  with  a  gimlet  or  drill,  and  completing 
it  in  the  way  advised  above. 

Where  the  bone  is  much  condensed,  the  instrument  used  in 
perforating  will  be  held  so  tightly  that  the  surgeon  will  need  to 
withdraw  it  once  or  twice  and  use  a  probe  before  he  can  make 
certain  of  having  opened  the  antrum.  The  opening  should  be  as 
large  as  an  ordinary  wooden  lead-pencil,  and  should  be  kept  midway 
between  the  two  alveolar  plates. 

The  antrum  having  been  opened  by  one  of  the  above  methods, 
the  chief  objects  are,  getting  and  'keeping  sweet  the  cavity  of  the 
antrum  and  preventing  any"  food  making  its  way  in  here,  while  at 
the  same  time  the  artificial  opening  is  kept  patent. 

To  ensure  these  ends  frequent  syringing  through  a  bit  of  gum- 
elastic  catheter  must  be  made  use  of,  the  lotion  used  being 
mercury  perchloride,  carbolic  acid,  iodine  tincture,  potassium 
permanganate— the  lotion  itself  not  being  of  so  much  importance 
as  the  assiduous  frequency  with  which  it  is  used.  After  a  while, 
when  the  discharge  is  no  longer  offensive,  and  no  inspissated  : 
putty-like  stuff  comes  away,  some  such  astringent  as  silver  nitrate 
(or.  I  or  2 — gj)  may  be  used.* 

To  prevent  the  entrance  of  food,  and  at  the  same  time  to  keep 
the  opening  patent,  a  short  tube  should  be  worn,  let  into  a  plate 
fitted  over  the  perforation.  Through  this  tube  the  patient  can 
readily  syringe  out  the  cavity  by  an  antrum-syringe  with  flexible 
tubing  attached,  and  by  the  insertion  of  a  small  cork  wood  or 
metal  pin,  the  entrance  of  food  can  easily  be  prevented.  When 
there  is  no  longer  any  need  to  keep  the  artificial  opening  patent, 
removal  of  the  short  tube  and  plugging  the  hole  which  held  it 
will  facilitate,  by  excluding  air,  saliva,  &c,  the  closure  ot  the 
antral  opening.  If  this  is  still  tardy,  it  may  be  hastened  by  the 
careful  application  of  the  cautery.  „  xwi^rl 

In  a  few  very  obstinate  cases,  as  recommended  by  Mr.  Newland 
Pedley  {Guy's  Hasp.  Bcps.  1894)  *  free  permanent  opening  maybe 
required. 

REMOVAL   OF   THE   LOWER  JAW, 
PARTIAL  OR  COMPLETE. 

Indications—These  are  much  the  same  as  ^se  alveadj  i^y 
given  for  removal  of  the  upper  jaw  (p.  299);  ^\But^X 
Treat,  of  Malig.  Vis.,  p.  137)  treated  of  **ese  E™5 
and  has  pointed  out  that  here  important  differences  au 
observable  between  the   central  and  sub-peno^tealjarcomata- 

*  The  patient  should  be  warned  at  the  commencement  how  very  tedious  these 
cases  are%nd  told  of  the  need  of  persevering  and  patiently  prolonged  treat 
ment. 
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Thus  the  central  (most  often  myeloid)  sarcomata  grow  slowly, 
the  sub-periosteal  quickly ;  the  former  are  encapsuled,  and  even 
when  they  make  their  way  into  the  surrounding  structures  they  do 
not  show  that  tendency  to  infiltration  which  is  so  marked  in  the 
sub-periosteal  sarcomata.  The  central  ones  are  rarely  associated 
with  affection  of  the  lymphatic  glands,  or  with  secondary  growths. 
The  following  operations  will  be  considered  : 

A.  Partial  removal  of  the  lower  jaw. 

B.  Complete  removal  of  one-half  of  the  lower  jaw  (Fig.  95). 

C.  Complete  removal  of  the  jaws,  upper  or  lower. 

A.  Partial  Removal  of  the  Lower  Jaw. — This  is  fre- 
quently required  in  the  case  of  epulis.  The  steps  are  the  same  as 
those  given  already  at  p.  299.  The  alveolar  border  should  always 
be  removed ;  in  the  case  of  a  growth  very  far  back  around  the 
lower  molars  it  is  quite  justifiable  to  slit  the  cheek,  especially 
if  the  growth  is  becoming  doubtful  in  character,  and  thus  requires 
thorough  extirpation. 

The  above  remarks  still  more  hold  good  in  the  case  of  a  growth 
about  the  gums,  situated  far  back  in  an  older  patient,  and  be- 
coming epitheliomatous. 

Cases_  are  occasionally  met  with  where,  owing  to  an  epithelioma 
of  the  lip  not  having  been  treated,  or  to  its  recurrence,  the  sym- 
physis of  the  jaw  is  infiltrated  and  requires  removal.  The  soft 
parts  being  reflected  by  incisions  on  either  side  of  the  diseased 
parts  converging  towards  the  hyoid  bone,  and  the  vessels  secured, 
the  bone  is  sawn  through  in  two  places*  well  beyond  the  level! 
where  its  softened,  spongy  state,  and  the  loosened  teeth,  show  that 
it  is  invaded.  The  tongue,  prevented  from  falling  back  by  a  loop 
of  silk  passed  through  its  tip,  is  now  detached  by  snipping  through 
the  mucous  membrane,  and  the  muscles  attached  to  the  genial 
tubercles.  Any  further  hemorrhage  being  looked  to,  the  sub- 
ungual and  sub-maxillary  glands  are  examined,  and,  together  with 
any  enlarged  lymphatic  glands,  removed  if  needful ;  flaps  are  dis- 
sected up  from  the  neck  to  make  a  new  lip  (p.  34  3,  FigS  llo 
and  drainage  provided,  the  tubes  being  brought  out  below 'at  the 
lowest  evel  of  the  region  from  which  the  flaps  have  been  dissected 
up.  lhe  adjustment  of  these  to  form  the  new  lip  will  be  the  more 
easy  m  proportion  to  the  amount  of  bone  removed. 

So,  too,  occasionally  in  epithelioma  of  the  angle  of  the  iaw 
primary,  or  secondary  to  that  of  the  tongue,  the  surgeon  may  be 
led,  m  order  to  relieve  his  patient's  condition,  if  he  cannot  cure 
him  to  operate  extensively  here.    Thus,  after  turning  np  a  horse- 
^jg^flap^jnth  the  concavity  u^avd^jnd^clL^  Z 

^^^£f7^.Lf-  839)  gives  the  following  practical  hint 

is  b,ttTn7VJ^tl  e  VT  m  W°  plaCCS  :~" In  makiDS  these  secti0*s  it 
Tesistnee  conseoui       °n\het™  tbe  °^er  is  begun,  because  of  the  loss  of 

being ^carrieTnearlv  thrnPOrl  ^  C°nUnUity  °f  the  b°ne'  but  cach 
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masseter  off  the  jaw,  this  bone  is  divided  above  the  angle,  then 
through  the  horizontal  ramus,  and  removed,  together  with  the  sub- 
maxillary, sub-lingual,  and  lymphatic  glands,  which  will  probably 
be  enlarged,  and  also  adherent.  The  hasmorrhage  will  be  free  from 
the  facial  and  lingual  vessels,  and  veins  communicating  with  the 
external  jugular.    Free  drainage  must  be  provided. 

Removal  of  part  of  the  horizontal  ramus  or  of  the  angle  may 
be  called  for  in  cases  of  new  growths  limited  to  these  parts,  and 
the  surgeon  may,  especially  in  the  case  of  women,  ask  how  far  it 
is  worth  while  to  try  and  remove  these  from  the  mouth,  detaching 
the  soft  parts  with  a  raspatory,  and  sawing  the  bone  in  front  and 
behind  the  growth,  as  in  the  case  of  an  epulis,  but  the  section 
here  passing  through  the  whole  thickness  of  the  jaw.    Mr.  Maunder 
on  two  occasions  removed  large  portions  of  the  bone  in  this 
wav     The  following  remarks  of  Mr.  Heath  {Diet,  of  Surg.,  vol  i. 
p   8v)  should  be  carefully  considered  before  the  surgeon,  for 
the  sake  of  saving  a  scar  which  will  be  but  little  noticed,  under- 
takes a  much  more  difficult  operation,  and  one  which,  owmg  to 
the  limited  space  it  gives,  may  tend  to  his  working  dangerously 
near  the  growth  :  "  The  principal  difficulty  m  these  operations 
was  not  so  much  the  separation  of  the  tumour,  as  its  'delivery 
through  the  mouth,  which  was  slightly  split  m  one  instance. 
Fortunately  the  hemorrhage  in  both  cases  was  slight,  and  the 
patients  did  well ;  but  another  surgeon  was  less  fortunate,  and 
lost  his  patient  by  secondary  hemorrhage,  but  considering  the 
close  proximity  of  the  facial  artery,  and  the  necessary  division  of 
the  inferior  dental  artery,  this  is  not  to  be  wondered  at.    It  may 
be  doubted  if  the  extra  trouble  and  risk  of  the  proceeding  are 
balanced  by  the  absence  of  a  scar,  which,  in  the  majority  of  cases, 
need  not  involve  the  lip,  and  if  properly  placed,  will  be  nearly 

7—.  a  Fortion  or  tUe  WUoZe  of  one  Lon-er 
J^-This  matter  will  have  to  be  decided  when  the  surg  on 
WW  a  case  of  growth  before  him  which  involves  the  horizontal 
Sat  farVaclfas  the  angle,  is  in  doubt  as  to  whether  to  saw 
through  the  vertical  ramus  or  to  disarticulate.    In  the  peat 
Sjoly  of  cases,  especially  where  the  ^»™^J^ 
where  the  growth  is  not  a  central  one  where  it  has  been  attacked 
before  the  operator  had  much  best  place  his  patient  and  hunseU 
on  the  safe  s  de  and  disarticulate.   The  lower  jaw  being  "a  floating 
W'  k    ratal  step  often  gives  a  better  p—  for  < operation 
here  than  in  the  case  of  the  upper  aw.    On  the  other  hand,  the 
fewer  j£  is  so  embedded  in  soft  parts,  and  so  near  tc ^portan 

parts-*.?.,  pharynx  and  pterygoid  fosSffi.-tna\d^ld  ^fev  mv 
K,«  pxtirnation  of  the  growth  impossible.    I  would  retei  m 
tXTto  ^o  cases  in  which,  after  partial  operations  » ^ 
Path's  hands  (Hun,  Lects.,  Brit. 

t887}  fatal  extension  and  recurrence  of  the  grow tii  too  f 
B  Removal  of  Half  of  the  Lower  Jaw  (Fig.  Sb)- 
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patient's  shoulders  being  supported,  and  a  preliminary  laryngo- 
tomy  performed  if  the  growth  is  so  vascular  as  to  make  plugging 
of  the  fauces  a' wise  precaution,  the  surgeon,  standing  usually  on 
the  same  side,  makes  an  incision  from  just  below  the  lip  *  down 
through  the  tissues  on  the  side  of  the  chin,  then  along  and  below 
the  border  of  the  lower  jaw  to  the  angle,  and  then  up  to  a  little 
below  the  lobule  of  the  ear.    The  finger  of  an  assistant  is  placed 
on  the  facial  artery  as  soon  as  it  is  cut  in  this  incision,  and  when 
it  is  completed  the  ends  should  be  tied  or  twisted  at  once.  The 
flap  thus  marked  out  is  raised  upwards,  the  masseter  going  with  it 
if  sound,  and  the  cavity  of  the  mouth  opened  by  dividing  the 
buccal  mucous  membrane  at  its  junction  with  the  alveolar  border. 
An  incisor  being  extracted  if  need- 
ful, the  jaw  is  divided  to  one  side 
of  the  symphysis  well  in  front  of 
the  growth,  by  means  of  deeply 
notching  it  with  the  sawf  before 
using  the  bone-forceps.    If  it  be 
needful  to  remove  the   bone  so 
freejy  that  the  symphysis  and  the 
genial  tubercles  are  removed  also, 
the  tongue  must  be  carefully  pre- 
vented from  falling  back  upon  the 
larynx  by  means  of  a  loop  of  stout 
silk  passed  through  the  tip.  The 
bone  being  divided  and  pulled  out- 

SSS-rt6  ^  ?  Vasrd.i°n%  the  inner  side  of  the  jaw  so  as  to 
detach  the  mylo-hyoid,  with  perhaps  the  digastric  and  the  mucous 

Z*tT-r\  anth.6  rgl6'  thG  -t-na!  pterygoid.    In  doing 

takmg  it  m  his  left  hand,  everts  it  so  as  to  divide  the  interna 

SS^CE     6eV?d  alf°  the  inferfOT  ^ntal  ne'eTd 
the  coronSl  ]         neS*str?n^  dePressed  80  «*  to  bring  down 
This  strorlPlOCeSS'  md  th6  inS6rtion  of  the  t^Poral  muscle 
hone  mZ^Z^T  d™'  aS  deP16Ssi0»  of 
process^  verv  W it  If  HST*"*  ^to  W    If  the  corono^ 
jammed  LaTnst  i?  WhT^  !^  f  tbe  malar  bone  or 
better  be  on  off  Jl  t    I    °f       t?m°Ur  :  in  Sllch  ca™  »  ^ 
 ZJ!^^^^  removal  of  the 

lZ?j\t:Tltrf        "       C°nditi0n  0f  the  P^-t, 

matters  much,  and  the  adSSonal  S       ^  ^  ****     tMs  faCiHtate 

t  When  t  iJ  „    v.    addltlonal  deformity  is  very  slight. 

c tbVCPt;si:  l^Zm  °"s  *** tha  iJ  ***  — »■  »° 

tbe  <%»st,ic  an/Ki^l  "P    u   ?'  °  to  Preserve  '"e  anterior  bell,  of 

<°     W.  Z  a  saJtift  ' ?Z«bl.totSOmeWhat  °Ver'    "  *  °°™™"t 
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growth,  dragged  down  with  sequestrum-forceps  and  removed. 
After  the  temporal  tendon  is  thoroughly  detached  (when  this  is 
effected  the  jaw  comes  down  more  easily),  strong  depression  of  the 
iaw  is  continued  so  as  to  bring  the  condyle  within  reach,  no 
eversion  or  rotation  outwards  of  the  bone  being  permissible  at  this 
stage  of  the  operation,  or  the  internal  maxillary  artery  which  passes 
between  the  neck  of  the  jaw  and  the  internal  lateral  ligament  will 
be  brought  into  the  wound,  and  very  likely  cut,  causing  troublesome 
haemorrhage.    The  inferior  dental  nerve  and  vessels  being  divided, 
and  the  external  pterygoid  fibres  partly  torn  through  with  the 
fineer  or  the  director,  the  capsular  ligament  is  opened  m  front  with 
the  careful  use  of  the  point  of  the  knife,  which  next,  kept  close  to 
the  bone,  divides  the  lateral  ligaments,  when  the  jaw  comes  away, 
the  final  separation  being  usually  effected  by  the  remaining  fibres 
of  the  external  pterygoid  being  torn  through,  together  with  the 
stylo-maxillary   ligament  and  the  periosteum   to   which  it  is 
attached.    The  knife,  if  it  is  required  here  should  be  kept  very 
closely  in  contact  with  the  posterior  border  of  the  ascending  ramus. 

If  the  internal  maxillary  artery  has  been  divided,  which  is  some- 
times excusable  in  cases  of  large  growths  extending  far  up,  it  can 
be  readily  secured  in  the  large  wound.    . 

If  the  operator  finds  the  vertical  part  of  his  incision  msufficient 
and  yet  does  not  like  to  prolong  it  for  fear  of  damaging  the  chief 
^rt  of  the  seventh  nerve,  the  soft  parts  should  be  forcibly fragged 
upwards  with  a  retractor,  after  being  pushed  upwards  with  the 

hTC:Ie^CX^^  been  extensively  thinned  or  eroded 
bv Growth  it  is  very  likely  to  fracture  under  the  depression  which 
£xKd  to  bring  down  the  condyle.    If  this  accident  occur 
removal  of  the  condyle  and  coronoid  process  is  rendered  difficult 
"X  latter  is  drawn  upwards  under  the  zygoma  by  the  temporal 
muscle     Tto  removal  will  be  facilitated  by  dragging  them, do wn 
^T  ion-forceps  and  detaching  the  temporal  tendon  with  blunt- 
^triscX    If  the  growth  is  wedged  in  firmly  above  the  soft 
Ha to  the  cS  mass  should  be  removed  by  cutting  through  the 
palate,  tne  cnie  through  the  ramus  just  below  the 

SC"1  the"™  of  the  faw  thus  left  is  then  ^on- 

any  enlarged  glands,  including  the  ^^l^tt'Z 
removed.  The  flap  is  then  Drought  down  and  ^^V^  or 
or  two  points  of  silver  suture  and  suture of  ^  „ 

carbolised  silk,  drainage  being  ^JJ^^I th  ough^e 
Xo "Crushed  over 

WE™cial  care  must  he  taken  in  esactlv  uniting  the  red  line  of 
the  lip  if  this  has  been  divided.  hgre 
The  wound  is  then  dressed,  as  at  p.  Oob,  ana  me  p 
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also  should  be  propped  up  to  facilitate  escape  of  the  discharges. 
For  the  first  few  days  it  may  be  well  to  feed  by  a  nasal  tube,  or  by 
rectal  euemata  and  suppositories.  The  patient  should  wash  his 
mouth  out,  as  frequently  as  possible,  as  directed  at  p.  376. 

In  order  to  prevent  the  deformity  which  follows  on  this  opera- 
tion, especially  in  women,  the  surgeon  should,  with  the  help  of  a 
dentist,  make  use  of  the  inter-dental  splint  and  spiral  wire  spring 
of  Dr.  MacBurney  of  New  York  (Annals  of  Surgery,  July  1 894). 

Difficulties  and  Possible  Mistakes  during  the  Operation. 

(1)  Slipping  back  of  the  tongue,  if  the  symphysis  has  been 
removed.  (2)  Wound  of  the  pharynx  by  not  keeping  the  knife 
close  to  the  bone  in  separating  the  soft  parts  from  the  angle  of  the 
jaw.  This  interferes  with  the  patient's  being  able  to  swallow  from 
the  very  first.  (3)  Fracture  of  the  jaw.  (4)  Jamming  of  the 
coronoid  process.  (5)  Eigidity  and  permanent  contraction  of  the 
temporal,  masseter,  &c.  (6)  Wound  of  the  internal  maxillary 
vessels.  _  (7)  Outlying  growth  in  the  temporal  region,  or  near  to 
the  tonsil  and  large  vessels. 

C.  Operations  for  Complete  Removal  of  Both  Jaws.* 

Before  leaving  the  subject  of  removal  of  the  jaws,  a  few  words 
may  be  said  of  those  rare  cases  which  occasionally  call  for  removal 
of  both  the  upper,  or  the  whole  of  the  lower  jaw,  or  both  the  jaws 
on  the  one  side.f  My  space  does  not  admit  of  my  doing  more  than 
giving  brief  references  to  a  few  cases. 

The  growths  which  call  for  removal  of  both  upper  jaws,  simul- 
taneously, fall  mainly  under  the  two  heads— (a)  Epithelioma  of 
the  palate  and  alveoli  involving  one  or  both  of  the  antral 
(/3)  Growths,  usually  sarcomatous,  springing  often  from  the  base 
of  the  skull  or  some  part  of  the  naso-pharynx,  and  projecting  for- 
wards the  jaws  with  hideous  deformity. §  These  cases  are  much 
less  favourable  than  the  epitheliomata. 

In  either  case  the  parts  are  exposed  by  slitting  the  centre  of 
the  upper  lip  and  then  carrying  the  incision  round  the  nose  on 
either  side,  Fergusson's  incision  being  .made  use  of  as  far  as 
needful.  In  a  few  cases,  in  order  to  get  adequate  room,  it  may  be 
needful  to  make  incisions  from  the  angles  of  the  mouth  to  the 

*  It  is  not  always  easy  to  tell  the  limits  of  a  jaw-growth.  Thus  one  of  these 
may  extend  up  to  the  level  of  the  lower  part  of  the  ear,  bulge  forwards  close  up 
to  the  nose,  creep  low  down  in  the  neck,  and  yet  originate  in  the  lower  jaw. 
n  aecid.ng  to  which  jaw  a  growth  belongs,  attention  should  be  paid  to  in- 
volvement of  the  floor  or  roof  of  the  mouth,  and  the  results  of  masticatory 
movements. 

t  Mr.  Spanton  (Brit.  Med.  Journ.,  1885,  vol.  ii.  p.  64)  records  a  case  in  which 
m  the  upper  and  a  few  months  later  the  lower  jaw  on  the  right  side  became 
ie  seat  of  malignant  disease.    The  jaws  were  removed  at  an  interval  of  a  week. 

nni.M        '  aged  fiffcy-flve>  ^covered  from  the  operations,  but  the  lower  growth 
quickly  recurred.  6 

t  Godlee,  Clin.  Soe.  Trans.,  vol.  xx.  p.  260. 

J^J.  Lane,  Lancet,  January  25,  1862  ;  Dobson,  Brit.  Med.  Journ.,  October  n, 
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malar  bones,  and  raise  all  the  intermediate  soft  parts  as  a  flap. 
Wherever  it  is  feasible,  as  in  cases  where  the  growth  has  begun 
in  the  alveolar  processes,  the  infra-orbital  plates  should  be  retained. 
This  may  be  done  by  sawing  through  both  bones  from  the  nose 
outwards,  and  completing  the  separation  of  the  lower  part  of  the 
maxillse  from  the  upper  by  an  osteotome  or  chisel.    After  the  full 
account  already  given  of  removal  of  the  upper  jaw  no  description 
need  be  given  of  these  operations  for  removal  of  both  halves 
simultaneously.    The  greater  risk  of  shock,  the  liability  to  more 
profuse  haemorrhage,  the  probability  of  finding  the  growth  extend- 
ing far  back  into  the  different  fossge,  and  along  the  base  of  the 
skull,  are  obvious.    Later  on,  if  the  patient  make  a  good  recovery, 
the  help  of  a  dentist  will  be  much  needed  in  fitting  some  form  of 
obturator,  as  articulation  is  now  much  more  imperfect, 

Question  of  Gouging,  &c,  in  preference  to  Partial  Removal 
of  the  Jaw. 

The  treatment  of  dentigerous  cysts,  if  simply  cystic  and  un- 
complicated by  growth,  by  measures  short  of  removal  of  part  of 
the  jaw,  has  already  been  given  (p.  301).    Treatment  on  the  same 
lines — yiz.j  extraction  of  teeth,  freely  opening  up  the  cyst  by  cut- 
ting away  part  of  its  walls,  turning  out  its  contents,  and  then 
obliterating  it  thoroughly  by  vigorous  gouging  wide  of  the  disease 
— has  been  tried-  in  other  cases,  especially  in  those  cases  of  cystic 
disease,  more  common  in  the  lower  than  in  the  upper  jaw,  the 
multilocular  variety  of  which  has  been  called  by  Mr.  Eve  "cystic 
epithelial   tumours."     This  so-called  "enucleation"  should  be 
adopted  with  the  greatest  caution.    In  young  patients  with  cysts 
and  fluid  contents  and  no  intra-cystic  growth  the  above  method  is 
permissible,  as  it  leaves  no  deformity.    These  cases  will  always 
require  careful  watching  afterwards.    Where  there  is  any  solid 
growth,  neither  gouging  nor  enucleation  is  permissible*  Then- 
use  is  to  be  condemned  in  the  strongest  terms  in  anything 
approaching  to  the  periosteal  sarcoma,  f 

*  Mr.  Lawson  brought  before  the  Clinical  Society  (Trans.,  voL  vi.  p.  20)  the 
case  of  a  man,  aged  sixty -five,  in  which  he  succeeded,  by  excision  and  application 
of  zinc-chloride  paste,  in  removing  an  epitheliomatous  growth  of  the  upper  jaw 
f ungating  through  the  skin  of  the  face.  The  growth  recurred  twice  during  con- 
valescence, and  on  each  occasion  an  anaesthetic  was  given,  and  the  actual  cautery 
and  the  zinc-chloride  paste  applied.  Mr.  Lawson  points  out  -(1)  that  patients 
advanced  in  life  stand  large  cutting  operations,  such  as  the  complete  removal  of 
the  tipper  jaw,  very  badly,  whilst  they  will  bear  with  but  little  shock  the  destruc- 
tion of  large  growths  by  escharotics  ;  (2)  that  the  treatment  was  accompanied 
with  very  little  pain  ;  (3)  that  the  deformity  produced  by  such  an  operation  n 
much  less  than  that  after  an  equally  efficient  operation  by  the  knife  which  would 
have  involved  cutting  widely  of  the  growth.  It  is  to  be  regretted  that  no  del  ails 
are  given  of  how  the  growth  was  excised,  nor  of  how  much  of  the  bone  was  re- 
moved.  Furthermore,  the  report  is  only  carried  on  four  months  after  the  patient  s 

leaving  the  hospital.  frMtPd 

+  An  instructive  case  of  sub-periosteal  sarcoma  which  was  three  times  treat 
by  gouging-rapidly  recurring  each  time— and  twice  by  removal  of  parts  ot 
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JAW  (Pig.  96). 

SUTURE  OF  DISPLACED  FIBRO-CARTILAG-E. 

The  above  condition  may  be  due  either  to  changes  in  the 
temporo-maxillary  articulation  resulting  in  ankylosis,  or  to 
cicatricial  bands  between  the  jaws,  or  to  both. 

Operations. — The  two  usually  performed  are : 

(i.)  Excision  of  the  condyle,  an  operation  indicated  when  the 
mischief  is  limited  to  the  joint  itself. 

(ii.)  Esmarch's  operation  of  removing  a  wedge  of  bone  from 
the  horizontal  ramus  in  front  of  the  cicatrices  and  masseter,  this 
operation  being  preferable  to  the  first  when  scars  are  present 
which  interfere  with  excision  of  the  condyle. 

Conditions  justifying  One  of  the  above  Operations. — In- 
ability to  open  the  mouth,  resisting  use  of  wedges,  &c*  Fcetor 
of  saliva  and  breath.  Difficulty  of  speech.  Inability  to  eat  solid 
food.  The  above  are  brought  about  by  the  following  causes, 
which  will  be  enumerated  together  here,  though  some  call  for  one 
of  the  above  operations  and  some  for  the  other — viz. : 

1.  Inflammation  of  the  joint  set  up  by  a  punctured  wound,! 
gonorrhceal  arthritis,  severe  contusion  J  or  sprain,  osteo-arthritis,§ 
or  suppurative  arthritis,  from  abscesses  burrowing  into  the  joint, 
e.g.,  abscesses  connected  with  otitis  media.  2.  An  unreduced 
dislocation  in  which  much  stiffness  remains  after  attempts  at 
reductions  have  failed  in  a  patient  healthy  and  not  advanced  in 
hfe.  3.  Cicatrices  after  sloughing  set  up  by  scarlet  fever,  measles, 
typhus,  cancrum  oris,  or  mercurial  stomatitis.  4.  Cicatrices  after 
suppuration  due  to  necrosis  or  alveolar  abscess.  5.  Periostitis 
of  malar  after  suppuration,  fixing  the  condyle  to  the  inner 
surface  of  the  zygoma  (Heath,  Brit.  Med.  Journ.,  1884,  vol.  ii. 
p.  1 191). 

^Excision  of  the  Condyle  (Fig.  96).— This  operation  is 

jaw,  is  given  in  the  Lancet,  1889,  vol.  ii.  p.  1168.  Death  took  place  from  a  re- 
currence in  the  floor  of  the  mouth  within  seven  months  of  the  first  operation. 
Those  familiar  with  surgical  literature  will  recall  many  similar  cases. 

Mechanical  apparatus  must  he  used  early  to  do  any  good.    Daily  forcible 
use  of  levers  is  usually  unsatisfactory,  and  the  use  of  interdental  shields  can  do 
little  more  than  retard  scar- formation, 
t  Of.  Mr.  Hilton's  case  {Rest  and  Pain,  p.  1 14),  in  which  bony  ankylosis  of 
ls  joint,  and  of  the  upper  cervical  vertebrae,  seemed  to  date  to  a  punctured 
wound  in  the  neck. 

J  Mr.  Heath  (R.C.S.  Lects,  1887,  vol.  ii.  p.  114)  mentions  a  case  in  which 
nKylosis  of  the  temporo-maxillary  joint  followed  on  a  kick  from  a  horse  on  the 
We  of  the  face.    In  such  cases  a  fracture  may  co-exist. 

S  Good  illustrations  of  this  condition  are  given  by  Mr.  Heath  {Brit.  Med. 
««•».,  1887,  vol.  ii.  p.  5s).    The  fibro-  and  articular  cartilages  will  probably  be 

ntmg.    See  also  Prof.  Humphry's  case,  A  Report  of  Some  Cases  of  Operation. 
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indicated  when  the  mischief  is  limited  to  the  joint  itself,  as  in  the 
first  two  conditions  given  above. 
It  may  be  performed  as  follows  : 

An  incision  about  ii  inch  long  is  made  on  a  level  with  the 
tragus  along  the  lower  border  of  the  zygoma.  The  parotid  and 
branches  of  the  facial  nerve  being  drawn  down,  the  masseter 
fibres  are  cleared  away  from  their  insertion  with  a  narrow 
elevator,  and  the  joint  exposed.  The  neck  of  the  condyle  i 
now  sawn  through  with  a  fine  saw,  or  divided  with  an  osteotome, 
and  the  condyle  turned  out  with  an  elevator,  the  external  ptery- 
goid being  detached.  The  fibro-cartilage  is  left  behind.  The 
bone,  which  must  not  be  splintered,  may  require  further  paring 
down,  and  the  operation  need  repeating  on  the  opposite  side 


Fig.  96. 


A,  Excision  of  condyle,  b,  Excision  of  coronoid  and  condyloid  process, 
c,  Esmarch's  operation.  This  must  always  be  in  front  of  all  cicatrix-tissue.  It 
happens  to  correspond  here  to  an  edentulous  part  of  the  jaw. 


before  sufficiently  free  movement  is  regained.  After  the  operation 
the  mouth  should  be  opened  with  a  gag  to  a  f  uU  inch,  more  if 
possible,  and  this  should  be  frequently  repeated  with  the  aid  of 
nitrous  oxide  or  ether,  and  the  case  watched  most  carefully  owing 
to  the  frequency  with  which  relapses  take  place. 

In  severer  cases  it  will  be  advisable  to  remove  the  coronoid  pro- 
cess as  well,  and  thus  leave  a  wider  gap.  Dr.  Mears  (Amer.  Journ. 
Med.  $£,1883,  p.  459)  considers  that  this  method  has  the  ad- 
vantages of  being  applicable  to  all  cases,  and  of  giving  better 
results,  and  I  entirely  agree  with  him  from  my  experience  of  it  in 
one  case  in  which  the  result  was  excellent.  A  little  facial  paralysis, 
usually  temporary,  is  often  present  after  removal  of  the  condyle. 
After  more  extensive  interference  with  the  soft  parts,  there  is  a 
greater  risk  of  its  being  permanent.  After  operations  here, 
the  best  dressing  will  be  iodoform  gauze  wrung  out  of  carbolic- 
acid  lotion  (1  in  20),  and  sal  alembroth  wool,  or  hot  boracic 
lotion  and  boracic- acid  lint  with  a  little  iodoform,  frequently 
renewed.  To  prevent  recurrence  of  the  stiffness,  every  means 
should  be  taken  to  ensure  asepsis  of  the  wound  throughout. 
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If  haemorrhage  occur,  plugging  with  aseptic  gauze  must  be  made 
use  of. 

Esmarch's  Operation  (Fig.  96). — Where  the  fixity  is 
brought  about  by  cicatrices  within  the  mouth  rather  than  by  mis- 
chief limited  to  the  joint,  removal  of  a  wedge-like  piece  of  bone, 
in  front  of  all  scars,  is  to  be  preferred.  Division  of  the  bands 
inside  the  mouth  is  absolutely  futile,  and  attempts  to  cover  the 
wounds,  made  by  excision  of  scars,  with  flaps  of  mucous  membrane 
or  skin  are  difficult,  bloody,  and  disappointing. 

An  incision  2  or  2^  inches  long  is  made  along  the  lower  border 
of  the  jaw  in  front  of  the  masseter  and  cicatrices.  This  incision 
should  go  down  to  the  bone  :  the  facial  artery  will  probably  need 
securing.  A  triangular  wedge  of  bone  is  then  removed  with  a 
narrow  saw  and  bone-forceps.  The  sections  should  be  made  as 
cleanly  as  possible  to  avoid  risk  of  necrosis,  and  the  periosteum 
should  be  removed  with  the  bone.  The  wedge  should  measure  at 
least  i£  inch  below  and  f  inch  above,*  and  it  must  be  taken  from 
a  part  entirely  in  front  of  any  cicatricial  tissue. 

If  possible,  its  apex  should  correspond  to  an  edentulous  gap  in 
the  alveolar  process.  If  the  dental  artery  bleed  freely,  a  heated 
wire  must  be  applied,  or  the  triangular  gap  plugged  with  strips  of 
aseptic  gauze. 

Owing  to  the  tendency  to  relapse,  f  passive  and  active  movement 
should  be  made  use  of  early,  and,  at  first,  if  needful,  with  the  aid 
of  an  anesthetic. 

The  operation  should  be  performed  early  in  cases  where  cicatri- 
sation after  severe  ulceration  is  leading  to  increasing  fixity  of  the 
jaw,  ultimately  needing  operative  interference. 

Mr.  Heath  J  thus  states  his  opinion  of  Esmarch's  operation: 
It  is  "a  comparatively  easy  proceeding;  and  in  cases  where  only 
one  side  of  the  jaw  is  affected,  restores  the  patient  a  very  useful, 
though  one-sided,  amount  of  masticatory  power  in  two  or  three 
weeks,  and  with  very  little  suffering  or  annoyance.  One  side  of 
the  jaw  is,  however,  rendered  permanently  useless  (its  previous 
condition),  and  there  is  a  necessarily  resulting  deformity,  which 
is  not  however,  of  a  very  distressing  character.  The  paralysis, 
trom  the  division  of  the  nerve,  is  so  slight  as  not  to  be  worthy  of 
mention.  J 

Suturing  of  Displaced  Inter-articular  Fibro-cartilage.— -Where 

foramen        °f  ^  Heath'S  CaSGS  th6  Wedge  removed  included  the  mental 

cicitrS  IelT&  t  m°re  Hkely  if  the  wedSe  is  not  amoved  well  in  front  of  all 
a  E  TiUS>  ^  Heath  ^  and  °f**  S<™°,  P-  332)  found,  two  years 
be"Xl  I  °Pirati0Q  f°r  C°mplete  Cl°SUre  °f  the  j»«.  a»t  the  interval 
lateral  ,         '  ^  diminished  from  i  to  *  inch,  and  that  between  the 

not  been  '  T-  T  1  *°  1  ^  ^  Heath  th™Sht  ^t  in  this  case  he  had 
Beatrices.  7  °areful  *°  make  tbe  bone  section  entirely  in  front  of  the 

+  Loc.  suj)ra  tit,  p.  338. 


33° 


OPERATIONS  ON  THE  HEAD  AND  NECK. 


sub-luxation  of  the  cartilage  does  not  yield,  as  it  usually  will,  to 
blistering,  tonics,  &c,  and  troublesome  clicking  and  catching  of 
the  jaw  persist,  Prof.  Annandale  has  twice  successfully  operated 
as  follows  (Lancet,  1887,  vol.  i.  p.  411):  An  incision  about  f  inch 
long  is  made  over  the  posterior  margin  of  the  external  lateral 
ligament,  and  carried  down  to  the  capsule.  Bleeding  being  ' 
stopped,  the  capsule  is  opened,  and  the  fibro-cartilage  seized  and 
drawn  into  position,  and  secured  by  catgut  to  the  periosteum  and 
other  tissues  at  the  outer  margin  of  the  joint. 


CHAPTER  VIII. 


OPERATIONS  ON  THE  LIPS. 

HARE-LIP  AND  OTHER  PLASTIC  OPERATIONS  ON 

THE  LIPS. 

HARE-LIP  (Figs.  97  to  109). 

Best  Time  for  Operation. — Any  time  after  the  second  or  third 
month.  For  most  cases  the  third  to  the  sixth  month  is  the  best. 
All  should  be  over  by  the  seventh  month,  when  dentition  begins. 

With  regard  to  operations  at  an  earlier  or  later  date  than  the 
above,  it  is  interesting  to  note  what  Sir  W.  Fergusson,  whose 
experience  was  unrivalled,  advocated  with  a  riper  experience. 
Thus,  in  his  Practical  Surgery  (4th  ed.  p.  573,  1857),  he  wrote: 
"I  have  myself  operated  very  frequently  within  the  first  three 
weeks;"  and  a  little  later,  "From  all  my  reflections  and 
experience  on  the  question,  I  am  more  than  ever  disposed  to 
recommend  a  very  early  operation."  In  his  Royal  College  of 
Surgeons  Lectures  on  the  Progress  of  Anatomy  and  Surgery  (1867), 
with  an  experience  of  between  300  and  400  cases,  he  wrote :  "I 
decidedly  prefer  about  the  end  of  the  first  month."  Writing 
later  on  (Brit.  Med.  Journ.,  1874,  vol.  i.  p.  403),  Sir  William 
stated  that  his  favourite  time  was  from  "three  weeks  to  three 
months." 

While  the  rule  of  British  surgery  is  to  get  the  operation  over 
before  dentition,  many  German  surgeons  defer  taking  any  steps 
till  the  child  has  entered  on  the  second  year.  Thus,  Prof.  Bill- 
roth* announced  his  practice  as  follows :—"  Unless  the  parents 
urgently  demand  an  operation  as  early  as  possible,  I  generally 
prefer  to  operate  on  children  when  they  are  more  than  one  year 
old.    I  always  advise  this  in  strong  children  with  complicated 

Iffl!1^  esPecially  when  tne  inter-maxillary  bones  are  displaced 
and  the  hare-hp  is  double.  I  have  been  particularly  satisfied  with 
ne  results  of  operation,  as  far  as  appearance  is  concerned,  on 
cniddren  at  rather  later  periods  of  life  and  in  adults."  Some 
iwther  remarks  of  Prof.  Billroth  are  quoted  at  p.  342. 

tfciwi7  r6aTS  f°r  deferring  t]ie  operation,  as  a  rule,  till  after  the 
third  month,  are  : 


*  Clin.  Surg.,  Sjd.  Soc.  transl.,  p.  78. 
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I.  The  difficulties  of  getting  children  with  hare-lip  to  take 
sufficient  food  are  exaggerated.    Very  often,  unless  the  palate  is 
cleft  in  addition,  these  children  can  suck  well,  and  are  in  good 
condition.    When  the  palate  is  also  cleft,  a  serious  difficulty  may 
arise  from  the  food  passing  into  the  nose,  but  this  may  be  usually 
met  by  careful  feeding  with  a  small  spoon  put  well  back,  if  a  i 
sucking-bottle  with  a  large  teat  and  a  good-sized  hole  in  it  fails 
(p.  347).    This  it  will  very  rarely  do,  if  slowly  raised  so  as  to  give 
a  little  milk  each  time.    Sometimes  it  is  best  to  have  the  child 
raised  when  fed.    The  mother's  milk  should  always  be  drawn  and 
given  when  possible. 

Where  the  child  really  cannot  get  sufficient  nourishment,  and  is 
marasmic  from  this  cause  only,  the  surgeon  may  of  course  operate 
before  three,  or  even  two,  months.  But  a  child  that  is  daily 
wasting  is,  daily,  less  and  less  able  to  meet  the  strain  entailed  by 
the  operation,  and  consequent  repair.  This  should  be  clearly 
understood  by  the  friends,  and  also  the  following  fact : 

2  It  is  not  uncommon  for  children  with  hare-hp  to  die  soon 
after  birth  from  causes  quite  apart  from  this  deformity— viz., 
diarrhoea,  lung-trouble,  exhaustion.  In  other  words,  many 
children  with  hare-lip  suffer  also  from  atrophy  and  wastmg.  In 
such,  operation  is  unadvisable.  It  will  not  mend  matters,  and 
death  will  be  put  down  to  it,  and  not  to  the  above  causes, 
which  would  have  destroyed  the  child  in  any  case  In  another,  I 
smaller,  class  of  cases  the  operation  itself,  chiefly  from  the  pain 
it  causes  in  a  weakly  child,  seems  to  start  a  process  of  fatal 

Waf1XAs  stated  by  Mr.  T.  Smith*  "the  operation  can  be  done 
much  more  perfectly  and  artistically  on  a  young  child  than  on  a 
new-born  infant,  the  parts  being  larger,  more  fleshy,  and  more 
easily  handled."    Sutures  also  cut  out  less  readily. 

4  For  the  first  few  weeks  of  life  the  child  has  scarcely  got  over 
the  change  from  intra-uterine  to  extra-uterine  ^^"Jf^^ 
not  yet,  to  to  speak,  in  full  swing,  and  a  very  slight  shock  may  be 
too  much  for  the  low  vitality  of  this  period 

Condition  of  the  Hare-lip. -Betee  operation  the  followmg  mu 
be  inquired  into.    Is  the  cleft  single  or  double  ?  . If '  * 
simple-i.e.,  without  involving  the  nose,  and  without  fissure  o 
the  palate?    Are  the  sides  equal  and  acute-angled,  or  divergen 
and  unequal  ?    Other  sources  of  difficulty  are,  much  flattenmg  ot 
the  nose"  from  the  septum  being  adherent  and  dragged  over  £ 
the  superior  maxilla  on  one  side,  and  the  ala  of  the opp 
side  being  spread  out  and  stretched  over  the  npper  pait  ot  tn 
fissure.    Or  L  edges  of  the  lip  are  widely 

to  be  approximated,  the  ate  being  so  widely  "^^^  0f 
let  fall  vertically  through  them  only  just  come  within  the  anB 

the  mouth.  


*  Lancet,  1867,  vol.  ii.  p.  761- 
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Other  more  general  points  will  of  course  be  remembered  as 
influencing  the  result  of  the  operation.  Amongst  these  are,  the 
digestive  and  sleeping  power  of  the  infant;  its  family  history; 
the  existence  of  any  weakening  condition,  such  as  otorrhcea  ;  and, 
by  no  means  least,  the  good  sense  and  patience  of  the  nurse. 

The  Single  Hare-lip  operation  and  the  one  applicable  to  the 
largest  number  of  cases  will  be  first  described  fully,  and  then 
one  or  two  modifications. 

(i.)  The  Usual  Operation  (Fig.  97). — The  child  being  wrapped 
in  a  long  towel,  mummy-wise,  to  ensure  the  hands  being  secured 
if  it  "come  to"  prematurely,  ether  or  A.C.E.  is  given,  and 
the  head  is  held  suitably  presented  to  the  operator  by  an 
assistant,  whose  hands,  at  the  same  time,  make  pressure  upon 
the  facial  arteries  as  they  cross  the  jaw.  The  lips,  and,  if  need- 
ful, the  ala3  also,  are  now  freely  separated  from  the  subjacent 
bones  to  allow  of  their  coming  together  without  tension;  during 
this  step  the  knife  should  be  kept  very  close  to  the  bone,  other- 
wise the  hemorrhage  will  be  free.  Unless  this  step  is  thoroughly 
carried  out,  the  tension  on  the  sutures  a  little  later  will  be  certain  to 
interfere  with  successful  union.  To  render  the  separation  efficient 
the  knife  must  sometimes  be  carried  quite  up  to  the  infra-orbital 
foramina,  while  the  alee  nasi  must  also  be  thoroughly  separated 
so  that  any  flattening  and  distortion  of  the  nostril  may  be  rendered 
shapely. 

If  one  maxillary  bone  project  inconveniently  beyond  its  fellow, 
it  must  now  be  forcibly  bent  back  with  non-serrated  forceps 
covered  with  thin  drainage-tube  or  wash-leather.  The  bone 
should  be  felt  to  crack  when  this  is  done ;  otherwise,  if  merely 
bent  back,  it  springs  forward  again  and  causes  tension  on  the 
flaps. 

If  necessary,  the  anterior  plate  of  the  bone  must  be  divided 
with  strong  scissors  or  a  very  fine  saw.  Whichever  is  used,  care 
should  be  taken  to  apply  it  above  the  level  of  the  tooth-sacs. 

Dr.  Eawdon  {Brit.  Med.  Journ.,  1883,  vol.  ii.  p.  724)  advises 
that  this  bone  should  never  be  interfered  with  if  the  two  halves 
of  ,the  lip  can  be  brought  together  over  the  projection  without 
tension,  as  (1)  the  curing  of  the  hare-lip  is  sufficient  to  diminish 
the  gap  and  depress  the  projection,  and  as  (2)  by  interfering  with 
it  a  low  condition  of  septicaemia  may  be  set  up. 

The  edges  of  the  cleft  are  now  pared.  This,  the  most  im- 
portant part  of  the  whole  operation,  must  be  done  carefully  and 
thoroughly  as  well.  The  surgeon  seizes  the  lower  angle  of  each 
nap,  alternately,  either  with  his  left  forefinger  and  thumb,  or  if  the 
parts  are  very  small  and  slippery,  with  tenaculnm-f  creeps 'which 

should  not  hold  the  soft  parts  too  near  the  edge,  or  it  will  tear 
out  t00  soo       Th    edges  being  thns  made  ^  gu 

with  a  narrow-bladed,  small  knife  pares  them  as  widely  as  possible 
oy  two  incisions  beginning  above  at  the  upper  angle  of  the  cleft, 
Irving  outwards  somewhat  as  they  descend,  quite  clear  of  the 
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edges  of  the  fissure,  and  then,  in  the  lower  part,  curving  inwardt? 
again  through  the  red  prolabium.  Beginners  nearly  always 
make  the  mistake  (Fig.  97)  of  removing  only  a  thin  paring  of  red 
surface.  The  pared  surfaces  should  be  made  as  wide  as  possible, 
especially  below,  in  order  that  the  sutures  may  hold  better  and 
the  lip  be  deeper.  If  one  margin  of  the  flap  is  longer  than  the 
other  this  should  be  pared  first,  and  after  this  its  fellow,  that  both 
may  correspond.  During  this  paring,  hemorrhage  must  be  pre- 
vented either  by  the  assistant  who  compresses  the  facial  while  he 


Fig.  97. 


(After  Whitson,  Edin.  Med.  Journ.,  1883,  p.  7.) 
The  dotted  line  shows  the  cleft  widely  and  freely  pared.  The  dark  one  shows 
timid  paring  close  to  the  prolabium.  The  advantages  of  the  first  incision  are- 
(1)  A  broader  lip  (2)  Firmer  union,  as  a  greater  number  of  vascular  points  are 
cut  which  will  throw  loops  across.  (3)  A  better  grasp  for  the  sutures.  (4)  A  more 
vertical  depth  to  the  lip,  the  two  points,  A,  A,  being  on  a  lower  level  than  b,  b. 
The  lower  ends  of  the  dotted  lines  should  have  been  shown  curved  downwards 
and  inwards  in  the  usual  way. 

supports  the  head,  or  by  an  assistant  compressing  the  coronary 
artery  between  his  finger  and  thumb,  at  the  corner  of  the  mouth, 
or  bv  hare-lip  clamps  placed  at  the  corners  of  the  mouth. 

The  assistant  who  steadies  the  head  and  keeps  pressure  on  the 
facial  arteries,  now,  with  two  fingers,  presses  the  cheeks  together, 
so  as  to  brine;  the  flaps  into  apposition  while  the  surgeon  intro- 
duces his  sutures.  I  much  prefer  for  these,  first,  one  of  stout 
well-soaked  salmon-gut  to  command  the  ^ 
massed  close  to  the  mucous  membrane.  If  one  flap  is  still  shorter 
E  the  other,  this  stitch  may  be  passed  though  the  opposi fce 
side  from  below  upwards,  then  entered  on  the  shorter  side  at  a 
point  a  Httle  higher  than  that  at  which  is  left  its  fellow  and  passed 
from  above  downwards  so  as  to  tilt  down  the  margin  which  is 
hthest  and  bring  it  level  with  the  other.  This  first  stitch  being 
m!sed  and  the°chief  fear  of  bleeding  removed  three  or  four 
others  of  finer  gut,  horsehair,  or  fine  carbolised  silk  are ^inserted. 
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running  up  into  the  nostril.    All  the  chief  stitches  should  be 
inserted  with  very  fine  needles,  J  inch  from  either  side  of  the 
!  cleft. 

It  will  be  gathered  from  the  above  that  I  do  not  advise  the 
■  use  of  hare-lip  pins.  They  are  useful  no  doubt  in  promoting 
close  and  accurate  union  where  the  parts  come  together  easily, 
but  at  the  expense  of  the  risk  of  sloughing  and  scars  even  here  ; 
where  tension  is  considerable  this  risk  is  very  much  increased. 
The  surgeon  will,  I  think,  do  more  wisely  who  adopts  the 
sutures  already  described,  preventing  tension  by  freely  separating 
the  soft  parts  from  the  bone.  If  pins  are  used  they  should  be  far 
slenderer  than  those  usually  sold,  the  first  should  be  inserted  low 

Fig.  q8. 


Single  hare-lip,  with  wide  cleft,  the  two  sides  widely  divergent  and 
not  on  the  same  level. 

down  so  as  to  command  the  coronary  arteries,  and  if  one  side  of 
the  cleft  is  shorter  than  its  fellow  the  pin  should  be  passed,  so  as 
to  draw  it  down,  in  the  manner  already  described.  They  must  be 
removed  at  the  end  of  forty-eight  hours  or  scar-points  will  be  left 
And  m  ieeble  children  the  above  time  is  too  short  for  firm  union 
to  have  taken  place. 

The  sutures  being  tied,  the  nostrils  are  cleared  of  any  clots 
rnZ-r1  J °rm'  °r  J-?yeS'  P°wder'  is  dusted  over  ^6  woundi 
appSd^     18  Pa         °n   6Venly'  aud  the  following  dressing 

be  tS6  wf  iodo/orm  or  sal  alembroth  gauze  two  layers  thick  should 

one  l\2  ™i PPr°Priate  *™  "id  of  butterfly  shape,  so  that 

SrtS?g  ^be/f d,  Up°n  each  Cheek'  while  ^e  uniting  portion, 
'  ''^^adth^ofthe^Dasses  over  the  wonnd.    This  dressing  is 

'  sauva'  &c-»  fr°m  getting  between  the  flaps. 
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secured  in  place  with  collodion,  and  while  it  is  being  adjusted,  an 
assistant  holds  the  cheeks  forwards,  a  position  which  must  be 
maintained  until  the  collodion  is  firm.  For  this  most  useful 
dressing  which  keep  the  parts  together  and  protects  them  from 
saliva,  &c,  I  am  indebted  to  Mr.  Rose  (Hare-lip  and  Cleft  Palate, 
p.  84).    It  is  as  efficient  as  it  is  simple. 

In  the  after-treatment,  the  wound  may  be  looked  at  on  the 
second  or  third  day,  the  stoutest  salmon-gut  or  silver  wire 
removed  on  the  fourth  day,  and  the  others  left  in  much  longer. 
A  camel's-hair  brush  is  the  best  way  of  cleansing  the  wound.  On 
each  occasion  the  cheeks  must  be  most  carefully  supported,  while 
a  similar  dressing  to  that  described  above  is  applied. 

Fig.  99. 


The  same  case  three  weeks  after  operation.   The  lip  is  broad  and  deep,  and 
the  red  re  level    The  septum  is  still  a  little  dragged  down.    The  patient  was  a 

with  a  devoted  mother' sent  me  by  Dr- 

Kintbury,  Hungerford.  _  . 

One  point  of  great  importance  is  not  alluded  to  m  surgical 
works!  and  that  1,  that  in  some  cases  of  hare-hp  death  from 
dvspncea  may  take  place  very  soon  after  the  operation.  Thus 
where  the  deft  has  been  a  large  one,  and  the  *VV"JV^ 
restored  is  tight,  when  it  overhangs  the  lower,  if  the ^  nostrils  are 
flattened  and  partially  closed  by  the  operation,  owmg  to  ^  tenjion 
of  the  parts,  so  little  breathing  space  may  be  left  that  temporary 
interference  with  respiration  may  occur  with  ^«  a^e^d 
results  before  the  breathing  can  be  accommodated  to  the  altered 
c  rcumstances,  and  before  the  parts  dilate  and  stretch. 

The  first  case  that  drew  my  attention  to  this  ^^J0^^^. 
part  of  1887  at  Guy's  Hospital.  I  had  operated  on  **  inf ^ 
with  a  large  cleft  with  unequal  sides  ^.f^^^^a,  wasVoken 
two  halves  of  these  being  on  different  levels.  The  P~3««tmg  a  ^ 
£k  into  position,  pared,  and  stitched  with  chrom  c  atgut  o  ^ 
edges  of  the  cleft  were  then  pared  and  united.    They  came  tog 
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the  wide  cleft  being  replaced  by  a  deep  upper  lip.  One  nostril  was  rather  chink- 
like. About  half  an  hour  after,  whilst  I  was  engaged  in  another  operation,  a 
message  came  that  the  child  was  livid  and  dying.  I  had  the  child  at  once 
brought  to  me  in  the  theatre,  the  strapping  was  removed,  the  tongue  carefully 
drawn  forward,  and  artificial  respiration  performed.  The  child  quickly  came  to 
and  began  to  cry,  though  not  very  vigorously.  Three-quarters  of  an  hour  later 
its  breathing  again  failed,  and,  though  Mr.  Wacher,  the  senior  house-surgeon,  at 
once  repeated  the  artificial  respiration  he  was  unable  to  resuscitate  the  child. 
At  the  post-mortem  examination  no  clot  was  found  in  the  fauces,  nor  anything 
else  wrong. 

I  find  that  my  old  friend  G.  A.  Wright,*  of  Manchester,  has 
recorded  two  such  cases  : 

The  children  here  were  aged  three  and  five  weeks  respectively,  the  hare-lips 
double  ;  in  one,  after  the  operation,  the  lower  lip  was  drawn  in  so  much  as  to 
leave  but  a  small  opening,  but  there  was  not  apparently  any  dyspnoea.  In  one 
case  dyspnoea  came  on  suddenly,  and,  as  no  relief  followed  on  pulling  the 
tongue  out,  tracheotomy  and  artificial  respiration  were  performed.  The  child 
came  round,  but  a  few  hours  later  the  breathing  failed  again,  and  the  child  died. 
Iu  the  second  case,  the  child  was  found  dead  in  the  night.  "  The  cause  of  death 
was  probably  valve-action  of  the  lower  lip." 

Mr.  Rose  (loc.  supra  tit.,  p.  85),  draws  attention  to  the  need  of 
the  nurse  depressing  the  lower  lip  frequently  with  the  index  finger, 
or  by  painting  On  a  strip  of  collodion  between  the  lip  and  the 
chin,  until  the  child  has  become  accustomed  to  the  diminished  oral 

FlG-  IO°-  Fig.  ioi. 


(NeUaton.)  (Nelaton.) 

aperture,  otherwise  the  efforts  to  draw  air  through  the  closed 
mouth  will  tend  to  disturb  the  wounded  surfaces. 

In  a  few  cases  of  hare-lip  where  the  divergence  is  great,  and 
where  the  sides  of  the  cleft  are  very  unequal,  the  following- 
operations  may  be  made  use  of,  but  it  will  be  found  that,  on  the 
whole,  the  first-mentioned  is  not  only  the  quickest  performed,  bu1 
a  so  glyes  the  best  results  in  the  largest  number  of  cases,  as  long 

bimdly  pared^6  7  Separated  from  the  iaws  a»d  t]ie  edges 

(n.)  Operation  of  Clemott  or  Malgaigne  (Figs.  100,  101).—  The 

Ab^alfor8  m"'ZS  W-tf  ^  f  Pendhhury  E0S*>ita1'  l8§5.  P-  In  his 

Hp,  there  was        1  \    ?§  *  ^  **  wWch'  after  °Perati™  for  hare- 

mouth ™   «J  ^a£P"^  t0DgUe  CliDgiDS  t0  the  ™«>f  of  the 

ligature."  lnsPirat«>*>     that  it  had  to  be  pulled  out  and  fastened  by  a 

^^^i^Z'*' iv' p- 496)  states  that  M-  Malga,>e  **e 
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edges  fire  pared  down  to,  but  not  beyond  the  red  lines,  the  flaps 
thus  detached  above  are  turned  downwards  and  kept  out  of  the 
cleft  with  a  probe.    The  upper  part  of  the  cleft  is  then  sewn 
toother  with  the  sutures  already  advised,  while  the  projecting 
point  is  shortened  as  required  with  a  pair  of  sharp  scissors  and 
united  with  one  or  two  points  of  horsehair.  The >  chief .  o^ecUcn, 
to  this  method  is,  that,  unless  great  care  is  taken,  a  little  skin, 
imperceptible  at  first,  but  showing  white  after  a  time,  may  remain 
Slow  the  red  line,  or  as  a  break  in  it.    Again,  the  projects 
very  liable  to  get  in  the  way  during  feeding 

Where  the  divergence  is  more  marked,  and  the  sides  of  the  cleft 
very  unequal,  the  following  may  be  made  use  of . 

(fii.)  Method  of  Mirault  (Figs.  102,  io3).-On  the  side  which  is 


Fig.  102.* 


Fig.  103. 


(Ndaton.) 


(Nelaton. 


the  most  vertical  of  the  two  an  incision  is  to  be  made  downwards 
Saris  from  the  apex  of  the  cleft  tc .the  pncUon.of  £, 

"f  TMwS b      The°otr  more  sloping  side  is  then 


Fig.  104. 


Fig.  105. 


B-- 


(Owen.) 


(Owen.) 


•Horl         flan  is  brought  across  and  attached  to 
thoroughly  separated  the  flap  is  wo  g  mentioned. 
the  pared  opposite  side  with  the  sutuies  W  J  ^  a  mere 

Tf  this  method  be  made  use  of,  the  Hap  must , 
narino-  but  cut  as  thick  and  succulent  as  possible,  and  the  oPI 
STmust  be  thoroughly  and  widely  refreshed. 

Figs.  104  and  105  Bhow  a  modification  of  the  a^ve  ^  ^ 
Mr.  Owen  (ii^ce*^  

should  be  pared  as  in  Fig-  KOJ-ihit  is,  somewhat  anguianj 
fitment  of  the  flap,  as  it  we:e  by  interlocking. 
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widely  pared.  To  free  the  flap  which  is  to  be  brought  across  from 
the  left  side,  the  incision  is  first  made  as  usual  from  a  to  c,  and 
then  outwards.    The  object  of  this  outward  prolongation  is  to 

enable  the  flap  to  lie  level  smoothly  when  it  is  brought  over  i.e., 

without  kinking,  to  which  there  is  otherwise  a  tendency. 

(iv.)  Method  of  Nelaton  (Figs.  106,  107).— This  gives  another 
means  of  substituting  a  protuberance  for  the  cleft.  An  incision 
resembling  a  V  reversed  is  made  around  the  upper  angle  of  the 
cleft.  By  this  means  the  red  edge  of  the  cleft  is  separated  from 
the  two^halves  o±  the  lip,  except  at  each  corner  below.  This  red 
edge  is  next  turned  downwards,  or  reversed  so  that  the  A-shaped 


Fig.  ic6. 


Fig.  107. 


(Nelaton. 


(Ndlaton. 


wound  becomes  diamond-shaped.  The  bleeding  surfaces  are  then 
brought  together  by  the  means  already  given 

Mr.  Holmes  (he.  infra  cit.)  considers  that  baton's  operation  is 
peculiarly  adapted  to  clefts  which  do  not  extend  through  the  who  e 
depth  of  the  hp,  but  terminate  at  some  distance  f romVe nostr 1 
These  instances  are  rare,  but  Mr.  Holmes  further  points  out  that 
in  cases  where  an  unsightly  notch  is  left  behind,  if  ther be 
omch  cicatrisation  around  the  incision,  the  deformity  may  be 
almost  certainly  remedied  by  this  operation  7  7 


DOUBLE  HARE-LIP  (Figs.  108,  109). 

on  unequa  levels  For  in  fuwfl  v,  r  7T  .  lts  two  Parts 
^etrh f,  and  tU  miSCUef  is  °ft» 

Practical  imD„?ta^:      °h        ™t  W,th  iere  ™d  "hid.  «»  <S 
(«)  When  the  pre-maxillary  bone  is  in  situ,  and  the  Wo 

im  wi    *lare  8lmpIe  an<3  fair'y  bihtev^i  two 

Ifi)  When  the  pre-maxillary  bone  is  separated  from  the  rest 
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Fig.  108. 


(Nelaton. 


The  first  two  of  these  require  notice.  _  . 

(a)  H  the  pre-maxillary  bone  is  in  proper  position,  the  skin 
over  it  is  freed  from  its  attachments  behind  and  pared  to  a  point. 
The  sides  of  the  cleft  are  next  pared  from  above  downwards  (as 
in  Pie-  108)   and  the  parts  brought  together  by  transfixing  the 

sides  and  the  central  flap  with  a  silver  wire  suture,  . 
every  care  being  taken  to  keep  the  central  piece 
well  down.  Horsehair  and  salmon-gut  sutures  are 
also  used  as  well.  As  the  central  piece  is  always 
shorter  than  the  lip  itself,  the  resulting  wound  is 
Y-shaped,  and  it  is  the  side  flaps  which  meet  each 
other  in  the  middle  line  below.  Care  must  be 
taken  to  free  the  central  flap  right  up  to  the  nose, 
and  not  to  depress  it  too  much  with  the  sutun 
otherwise  the  nose  will  be  flattened.  _  ,  . 

(Q)  Cases  in  which  the  pre-maxillary  bone  is  separated  from  the 
maxiL,  projecting  forwards,  sometimes  being  even  attached  to 
the  very  tip  of  the  nose.  .,,  „ 

The  question  of  removing  or  leaving  the  pre-maxillary  bone 
arises  here    and  the  very  best  authorities  have  differed  widely. 
Man;  have'  Xlsed  its  removal,  if  it  projected  much  because 
(I)  pressing  it  back  is  difficult  and  unsatisfac tory  ;  (2)      it  be 
pressed  back,  it  rarely  unites  by  bone ;  (3)  in 
such  a  case  it  will  act  as  a  wedge,  preventing 
closure  of  the  alveolar  arch  and  palate-fassure  ; 
(a)  the  teeth  in  it  (the  central  incisors)  cannot 
be  relied  upon  to  come  through  usefully;  and 
(O  a  dentist  can  fit  a  plate  that  will  answer 
the  purpose  quite  as  well.    On  the  other  side, 
Mr.   Holmes*   argues  thus:   "It  is   0 the 
highest  importance  to  preserve,  if  possible,  this 
portion  of  bone,  for  these  reasons:  (1)  11  the 
bone  be  removed,  there  must  be  a  permanent 
gap  through  the  hard  palate.    (2)  ^  m£ 
also  be  a  flattening  and  malposition  of '  t he 
upper  lip,  in  consequence  of  its  having  lost  its 
bonTsnpport ;  and  from  this  flattening  of  the 
upplr  X  it  will  result  that  the  lip  will  be  very 

(Fi,  I09).  ^.^^^sa^^sn? 


Fig.  109. 


(Holmes.) 


*  Surg.  Die-  of  Children,  p.  10S. 
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e.g.,  where  it  is  very  far  forward,  very  much  out  of  proportion  to 
the  neighbouring  parts,  and  the  child  very  weak. 

I  am  of  opinion  that,  if  the  following  points  be  attended  to,  the 
pre-maxillary  bone,  however  advanced  and  firmly  based,  can  be 
replaced  and  preserved;  weakness  on  the  part  of  the  child,  which 
is  undoubtedly  a  matter  of  grave  consideration  in  cases  like  this 
where  the  loss  of  blood  is  considerable,  is  best  met  by  doing  the 
operation  in  two  stages — in  other  words,  being  content  to  first  get 
this  bone^ replaced,  and  leaving  the  uniting  of  the  soft  parts  till 
another  time. 

Where  the  stalk  of  attachment  of  the  pre- maxillary  bone  is 
slender,  and  where  there  is  plenty  of  room   between  the  two 
maxillas,  it  may  be  often  broken  back  into  place  by  the  operator 
supporting  with  his  left  hand  the  back  of  the  child's  head  and  then 
with  his  right  thumb  sharply  fracturing  back  the  bone.  This 
should  be  done  thoroughly,  and,  if  needful,  by  the  aid  of  non- 
serrated  forceps  covered  with  drainage-tube,  or  bone-forceps  may 
be  applied  to  the  stalk  in  front  and  also  behind  till  it  is  almost 
completely  cut  through.    If  now  it  can  be  replaced,  but  tends  to 
come  forward  again,  it  should  be  sutured,  on  one  side  at  least,  to 
the  maxilla?  with  chromic  catgut  or  carbolised  silk,  or  wire. 

If  the  maxillary  bones  on  one  side  or  both  are  in  the  way,  ana 
prevent  the  replacing  of  the  pre-maxillary  bone  after  it  has  been 
detached  sufficiently,  or,  if  this  is  too  voluminous,  its  sides  must 
be  cut  away  and  the  maxilla?  also  pared  till  the  central  piece  can 
be  pushed  back  between  them  and  retained  with  a  suture,  as  above 
advised. 

A  severer  method,  one,  therefore,  which  should  only  be  tried 
when  all  other  means  of  replacing  the  pre-maxillary  bone  have 
failed,  is  to  cut  a  wedge-shaped  gap  out  of  the  septum  nasi  and  to 
press  or  fracture  the  partially  detached  bone  into  the  gap.  Some 
have  passed  a  suture*  through  the  septum  before  the  wedge  is  cut 

iTin  pkce  n  UD  6ndS  °Ver       Pre"maxinary  bone  to  keep 

v2hi  h^morrliage  maJ  be  very  free  in  these  cases  where  very 

Tat  o,"i°neS  Ta  lUt  thr0Ugt-  1  W  S6nerally  found  that  ^ 
mav be ZTll     \  mt^m«  the  bones,  but  in  some  cases  it 

theLo  Zt!  VSJ-V  fi.ne  P°int  °f  actual  cautei7  or  ^  the 
weak? th*  v  th/\haS  bfen  necessary>  or  if  the  child  is  very 
weakly,  the  uniting  of  the  soft  parts  had  better  be  left  to  another 

nre^nvm801^17  neces.saiT'  hY  so™  means  or  other,  to  get  the 

SeSS  soT  nite  ba^and  t0  make  54  sta^  tf^re,  « 
union  which oft™  rl       °T  ^  ^ecthiS  bone,  or  the  line  of 

and  give  way  ^  °PP°Slte  t0  lt>  wil1  he  Pressed  "P™ 

**^tl™neX7ZmT  beP™idedwith  needles  of  different  curve,, 
rvea  ones  m  a  holder  offer  more  variety  than  those  in  handles. 
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So  where  the  surgeon  is  unable  to  get  the  bone  back  by  any 
method,  he  may  follow  the  advice  of  Sir  W.  Fergusson  *  and  incising 
the  mucous  membrane  over  the  bone,  separate  this  sufficiently 
to  introduce  a  small  gouge  about  \  inch  broad,  scoop  out  the 
temporary  incisors,  and  cut  away  the  wall  of  bone,  which  for  the 
first  eight  weeks  consists  of  merely  a  few  plates.    By  this  the  1 
projection  is  removed,  and  the  tissues  which  remain  offer  no 
obstruction  to  the  union  of  the  lip  in  front.    Only  the  mucous 
membrane  and  some  periosteum  are  left  to  form  a  soft  cushion 
behind  the  united  lip.f    Furthermore,  by  this  means  the  loss  of 
blood  is  diminished. 

Causes  of  Failure  and  Death  after  Hare-lip  Operations.— 
Amongst   the   commonest   of  these   are— (i)    Feeble  vitality. 
Marasmus.    Many  infants  die  after  hare-lip  operations,  but  while 
the  effect  of  loss  of  blood  and  pain  must  not  be  lost  sight  of,  n. 
most  of  the  fatal  cases  death  is  due,  not  to  the  operation,  but  to 
feeble  vitality.    Whether  operated  on  or  not,  the  majority  of  these 
cases  would  have  died  in  infancy.     (2)  Haemorrhage.    This,  1 
serious,  is  due  either  to  very  free  separation  of  the  haps  m  a 
weakly  child,  or  (a  cause  much  less  excusable)  to  the  coronary 
arteries  not  having  been  properly  secured.    Loss  of  blood  wJl 
lead  to  non-union,  but  it  may  destroy  life  rapidly  by  a  clot  m  the 
fauces  and  upper  aperture  of  the  larynx.    One  case  has  com, 
my  knowledge  in  which,  after  operation,  this  untoward  resul 
would  have  happened,  the  child  getting  increasingly  blue  and 
breathless,  had  it  not  been  for  the  prompt  common-sense  of  the 
nurse  in  charge,  who  fished  out  a  large  clot  with  a  sponge ^ 1  a 
holder     (i)  Bronchitis  and  broncho-pneumonia     (4)  Diarrhoea. 
u\  Asnhvxia  (p  ^6).     (6)  A  low  septic  condition,  especially 
^tlZel^L  interfered  with  in  a  weakly  infant,  and 
under  conditions  always  adverse  to  aseptic  healing 

Repetition  of  Operation.-I  may  remind  my  younger  readers 
that  in  many  cases  a  perfect  result  cannot  be  secured  by  one 
operation.  Where  parents  are  likely  to  be  unreasoning  and  un- 
reasonable, the  surgeon  should  warn  them  of  this. 

In  cases  unfavourable,  owing  to  the   malf ormation,  or  the 
general  condition  (p.  332),  ^re-lips  which  have  been  operated 
Sn  often  cause   disappointment    however  much  they  ie Bern 
pictures  in  books  up  to  the  third  day.    ^complete  c  osure be 
or  above,  a  little  inequality  in  the  levels  of  the  halves  of  the 
L  some  flattening  and  closure  of  the  nostnls-any  of  the* nng 
Xr  the  first  operation.    The  more  operations  a 
more  difficult  and  trying  cases  will  he  meet  with    ^  ca  f \ienua 
do  better  than  remember  the  words  of  the  ^  WJd2n  do  not 
(Billroth,  Clin.  Surg.,  P-  79)  :  "  Of  rations  on  ^  ^re  ^ 
always  succeed  as  well  as  could  be  w^hea^on^accoun^^ 

*  Brit.  Med.  Journ.,  loc.  supra  cit.  needful. 
•    t  This  cushion  can  be  stitched  to  the  maxilla:,  if  needtui. 
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diminutive  size  and  softness  of  the  parts.  The  flaps  of  the  lips 
cannot  always  be  adapted  as  exactly  as  desired,  and  even  if  this  be 
satisfactorily  accomplished,  the  result  does  not  in  every  case  quite 
come  up  to  expectation,  so  that,  some  few  years  after,  further 
Slight  proceedings  become  desirable,  in  order  to  improve  the 
appearance."  And,  again,  a  little  later,  the  same  surgeon, 
speaking  of  operations  on  "  quite  little  children,"  says  :  "  I  decline 
to  give  any  absolute  guarantee  with  regard  to  the  result  in  such 


cases 


OTHER  PLASTIC  OPERATIONS  ON  THE  LIPS 

(Figs,  no  to  113). 

These  are  very  numerous,  especially  for  the  restoration  of  the 
lower  lip  afuer  ulcerations,  epitheliomatous,  &c,  injuries  and  burns. 
A  few  of  the  chief  will  be  described  here. 

The  chief  objects  which  the  surgeon  must  keep  before  him  are : 
(1)  to  get  sufficient  flaps  of  healthy  tissue,  consisting  of  skin  outside 
and  mucous  membrane  within,  and  to  secure  as  free  a  margin  as 
possible  of  this  last ;  (2)  to  keep  the  flaps  together  with  as  little 
tension  as  possible  ;  (3)  to  cover  in  the  teeth  sufficiently,  preserving 
the  mouth-opening  of  appropriate  size. 

Lower  Lip. 

(i.)  Method  of  Serre  (Fig.  1 10). — Where  a  growth  implicates 
the  whole  of  the  lower  lip,  but  does  not  extend  far  down  upon  the 
chin,  this  operation  gives  excellent  FlG 
results.    If  the  angles  of  the  mouth  . 
are  also  involved,  the  operation  con- 
sists practically  in  removing  three 
triangular  portions  of  soft  parts,  as 

shown  in  the  dotted  lines  in  Fig.  1 10.  ^SBjHff^^  S 

Two  of  these  have  their  apices  on  the  ■£ """iH&^Mr  ill 
cheeks,  and  their  bases  at  the  angles      lUfl   llfipF  Mm 
of  the  mouth,  while  the  central  tri-       EB^  ^IP^  Jfjjjf 
angle  has  its  apex  downwards  towards  xi^^^^^^^^^^B^ 
the  chin,  and  its  base  turned  upwards  twSMMKK0^WKM^ 
to  the  mouth.  it^iP  9     0mB  W 

If  the  angles   are  not  involved,       ^^^^^r^C/^^  * 
straight  incisions,  and  not  triangular    The  dotted  lines  show  the  operation 
ones,  may  be  made  out  on  to  the  of  Serre' the  continuous  ones  that  of 
cheeks,  while,  if  needful,  the  apex  of  Syme-  The  central  part  of  each  runs 
the  central  can  be  carried  down  on  to  t0°  "ear  t0  the  growth- 

u,Ltm  °r.  e\Gn  on  *°  the  neck>  some  further  incisions  being 
■  ally  required  m  such  a  case-viz.,  curving  outwards  laterall? 
nom  the  apex  along  the  jaw  or  in  the  sub-maxillary  region,  as  in 
horsehn?'  *  F  T  imited  Witt  silver  wire>  salmon-gut,  and 
come  te2-  a  Tp?De  Whp  pins  beiDS  used> if  needful,  to  over- 
Shi?  *  Th-  SUtUreS  sWd  be  Put  in  sufficiently  close  to 
^tribute  any  tension  evenly,  and  the  chief  ones  should  be  one- 
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Fig.  in.f 


third  of  an  inch  from  the  edges  of  the  wound,  and  should  be 
passed  close  to  the  mucous  membrane.  As  far  as  practicable, 
bleeding  points  should  be  commanded  by  sutures,  and  torsion  or 
ligatures  dispensed  with  as  far  as  possible.  Any  pins  used  should 
be  removed  on  the  second  or  third  day,  and  the  sutures  one  or 
two  at  a  time.  Iodoform  and  collodion  is  as  good  an  application 
as  any. 

(ii.)  Method  of  Syme  *  (Fig.  no).— This  operation  leaves  the 
central  and  prominent  part  of  the  chin  undisturbed,  two  lateral 
Haps  supplying  the  defect. 

Supposing  the  whole  lower  lip  affected,  the  growth  is  removed  by 
two  incisions  passing  from  the  angles  of  the  mouth  to  the  promi- 
nence of  the  chin.  Bleeding-points  being  compressed  by  assistants, 
the  surgeon  makes  two  incisions  from  the  apex  of  his  first,  passing 
at  first  straight  downwards  and  outwards,  and  then  curving  out- 
wards and  upwards,  so  as  to  free  two  large  lateral  flaps,  which  are 

dissected  up  as  thick  as  possible  and 
united  in  the  manner  already  described. 
The  first  part  of  the  two  lateral  inci- 
sions— viz.,  those  passing  downwards 
and  outwards — meets  in  the  middle 
line  to  form  the  new  lip.  This  is 
supported  by  the  prominence  of  the 
chin,  which  retains  its  natural  con- 
nections. The  lower  and  more  curved 
parts  of  the  incision  must  be  carried 
outwards  towards  the  angles  of  the 
jaw  in  order  to  allow  the  flaps  to  come 
into  position  readily,  and  without 
tension,  and  without  leaving  gaps  to 

The  quadrangular  incisions  on  the  granulate. 

chin  will  indicate  the  method  of  (m.)  Method  of  Buchanan.— 1  hi? 
Chopart.    The  triangular  incisions  js  planned  on  the  same  lines  as  that 

show  how  a  growth  at  the  corner  of  Q£  prof  _  gyme.  The  growth  is  re- 
the  mouth  may  be  dealt  with.    (After  moved)  by  an  elliptical  incision. 

Serre-)  From  the  centre  of  this  two  incisions 

are  made,  first  downwards  and  a  little  outwards,  and  then  from 
the  ends  of  these  two  curving  outwards  and  upwards,  much  as  m 
Prof  Syme's  operation.  When  flaps  thus  marked  out  are  detached 
and  raised,  the  elliptical  incision  becomes  horizontal  and  forms  tue 

new  lower  lip.  .        .       .  • 

Both  in  this  and  Prof.  Syme's  operation,  when  the  gap  is  ven 
lame  or  the  soft  parts  scanty,  two  small  triangular  gaps  may  W 
left  below.  These  will  heal  by  granulation,  promoted  by  skin- 
grafting.   

*  Observ.  in  Clin.  Surg.,  p.  60.  „„™mmnvin^ 
f  This  and  the  next  two  figures  are  taken  from  M.  Serre's  ^,"^2^2 

his  liaitTsur  VArt  <le  restalrer  las  Difformitts  de  la  Face,  sehn  la  MUhode  par 

Diplacement.    Montpellier  :  1842. 
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(iv.)  Method  of  Chopart  (Fig.  III). — The  growth  is  removed 
by  a  quadrangular  incision,  the  upper  margin  being  formed  by  the 
Jip,  the  lower  by  an  incision  parallel  with  it  across  the  chin,  and 
at  the  sides  by  two  vertical  lines  dropping  down  over  and  below 
•  ho  jaw.  A  square-shaped  flap  is  then  dissected  up  from  below, 
and  brought  up  to  form  the  lower  lip.  The  weak  point  is  that,  in 
spite  of  keeping  the  head  flexed,  the  flap  tends  to  sink  down. 
This  might  be,  in  part,  prevented  by  freeing  the  flap  more  com- 
pletely by  carrying  out  into  the  sub-maxillary  regions  lateral 
incisions  curving  outwards  and  upwards  from  the  ends  of  the 
vertical  ones. 

Upper  Lip. 

(i.)  Operation  of  S<§dillot  by  Vertical  Flaps  (Fig.  1 1 2). — Flaps 
quadrangular  in  shape  are  raised  by  the  following  incisions : 
(1)  the  internal  one,  starting  from  a  point  midway  between  the 


Fig.  112. 


Fig.  113. 


The  dotted  lines  show  the  operation 
of  Se'dillot,  the  continuous  ones  that 
of  Dieffenbach,  for  making  a  new 
upper  lip.    (After  Serre.) 


(After  Serre. ) 


angle  of  the  mouth  and  the  lower  eyelid,  and  ending  usually  at  a 
point  on  a  level  with  the  prominence  of  the  chin  ;  (2)  a  horizontal 
one  passing  outwards  from  the  lower  end  of  the  first  for  £  to  2 
inches ;  and  (3)  a  second  vertical  incision  passing  upwards  from 
the  outer  end  of  the  horizontal  one  to  a  point  on  a  level  with  the 
ala  of  the  nose. 

These  flaps,  comprising  the  whole  thickness  of  the  cheeks,  are 
moved  inwards  so  that  their  lower  extremities  meet  vertically  in 
the  middle  line. 

(u.)  Operation  of  Dieffenbach  and  Chauvel  by  Vertical  Flaps. 
—Here  the  flaps  are  cut  in  the  reverse  direction  to  that  of  Sedillot. 
ihis  method  is  to  be  preferred,  as,  owing  to  the  base  being  below, 
taere  is  less  tendency  for  the  new  lip  to  be  raised  by  the  contrac- 
tion ot  the  scar,  and  thus  to  expose  the  upper  teeth. 

(111.)  Operation  by  Lateral  Flaps.— Here  the  flaps  are  taken 
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laterally  from  the  cheeks.  They  should  be  cut  of  the  full  depth 
of  the  new  lip,  and  at  their  outer  extremities  should  curve  down- 
wards so  as  to  diminish  the  tension*  Their  inner  extremities  are 
united  in  the  middle  line  below  the  nose. 

(iv)  Operation  for  Restoring  One  Angle  of  the  Mouth.— 
Fig  113  shows  the  steps  which  would  be  adapted  for  restoring  the 
right  angle  of  the  mouth  which  has  been  distorted  by  cicatricial 
contraction :  the  same  proceeding  being  available  for  a  growth 
situated  here.  

*  Dr  Port  of  New  York,  who  figures  this  operation  and  numerous  other  methods 
from  Szymanowski  (Handb.  d.  (Mr.  Med.,  Braunschweig,  1870),  lays  stress  upj 
this  precaution  [Inter.  Encyc.  Surg.,  vol.  v.  p.  489)- 
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OPERATIONS   ON    THE  PALATE. 

OPERATIONS  FOR   CLEFT   PALATE— REMOVAL  OF 
GROWTHS  OF  THE  PALATE. 

OPERATIONS  FOR  CLEFT  PALATE  (Figs.  114  to  1 23). 

Age  for  Operation. — If  the  general  health  be  good,*  the  temper 
fairly  sweet,  and  the  cleft  not  a  very  wide  one,  the  first  attempt  to 
close  the  gap  may  be  made  any  time  after  three-and-a-half  or  four 
years.  If  any  further  operation  is  required  it  should  be  performed 
in  the  fifth  or  sixth  year,  and  any  case,  however  difficult  should  be 
completed,  if  possible,  by  the  ninth  or  tenth  year.  As  a  rule,  the 
healthier  the  child  and  the  smaller  the  cleft,  the  earlier  may  the 
operation  be  tried. 

Operations  have  no  doubt  been  performed  during  the  first  year 
of  life,  but  the  risk  of  failure  is  great  owing  to  the  effects  of 
haemorrhage,  the  readiness  with  which  convulsions  are  excited, 
the  delicacy  and  promptness  to  tear  of  the  soft  parts,  while,  as 
has  been  pointed  out  by  Mr.  T.  Smith,  during  the  first  three  or 
four  years,  clefts  of  the  bony  palate  generally  diminish  much  in 
width. 

Severity  of  the  Case  and  Kind  of  Patient. — It  is  not  so  much 
the  extent  of  the  fissure — whether  the  soft  palate  is  alone  affected, 
partially  or  completely,  whether  that  common  form,  in  which  the 
cleft  involves  the  soft  and  a  portion  of  the  hard  is  present,  or 
whether  the  whole  part  is  split— that  is  of  importance,  as  the 
width  of  the  cleft  and  the  thickness  of  the  tissues  which  bound 

*  The  difficulty  of  feeding  these  cases  is  often  put  forward  by  the  friends  as 
a  reason  for  an  early  operation.  Cases  are  extremely  rare  in  which  sufficient  food 
cannot  be  given  by  one  of  the  following  methods  (especially  after  any  co-existing 
hare-lip  has  been  closed),  if  only  sufficient  pains  are  persevered  with— viz.,  a 
small  spoon  passed  well  back  into  the  mouth  ;  a  feeding-bottle  with  a  teat  big 
enough  to  fill  the  gap,  the  teat  being  perforated  underneath  for  the  escape  of  the 
milk,  only  alittle  being  given  at  a  time  ;  an  ordinary  feeding-bottle,  with  a  leaf -like 
piece  of  india-rubber  attached  above  the  teat,  so  as  to  fill  up  the  gap  (as  ad\ised 
J  Mr.  Coles)  ;  finally,  sometimes  deglutition  will  be  facilitated  if  the  nurse 
closes  the  nostrils  with  her  finger  and  thumb  every  time  the  child  swallows,  or 
teeds  the  child  well  propped  up. 
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Sir  W.  Fergusson  was,  I  believe,  the  first  who  pointed  out 

the  influence  which  the  height  of  the 
vault  of  the  hard  palate  has  upon  an 
operation  for  closing  a  cleft  of  it.  lie 
showed  that  the  higher  the  vault  the 
more  easy  was  it  to  dissect  down  ilaps 
of   muco-periosteum,  while,  on  the 
other  hand,  the  less  arched  the  vault, 
the  greater  was  the  difficulty  in  getting 
sufficient  flap.   Other  points  of  impor- 
tance are  the  size  of  the  mouth,  a 
very  narrow  or  small  one  interfering 
with  the  use  of  the  needful  instru- 
ments ;  and  finally,  a  point  always  to 
be  noted,  the  length  of  the  palate,  for 
the  shorter  this  is,  the 


Durham's  needles  of 
different  patterns. 


Fig  115. 


Cleft  palate  needle, 
tubular. 


more  impossible  will  it 
be  for  this  to  touch 
the  pharynx  later  on, 
however  perfectly  it 
has  been  united,  and 
the  more  marked,  con- 
sequently, will  be  the 
nasal  tone  of  the  voice. 

Other  points  of  im- 
portance, but  not  con- 
nected especially  with 
the   cleft   are,  some 
which  bear  upon  the 
general  health  of  the 
patient — viz.,  fretful- 
ness  or  a  sunny  temper, 
greediness,  as  likely  to 
cause  bolting  of  sur- 
reptitious   food,  co- 
existing ear  disease,  or 
congenital     syphilis ; 
whether  the  child  has 
had  the  usual  illnesses 
and  exanthemata ;  an 
attack    of  whooping 
cough,   scarlet  fever, 
mumps,    or  measles, 
interfering  much  with 
Cleft  palate  needle,  the  result  of  an  opera- 

Durham's  double  tion. 

curve.  Amount  to  be  closed 


at  one  OH*,  mi  Order  of  <^».-Where 
both  palates,  that  through  the  soft  is  usually  taken  brst, 


CLEFT  PALATE. 


349 


severer  operation  being  left  till  later.  As  to  the  amount  which 
should  be  attempted  at  the  first  sitting,  each  case  must  be  decided 
bv  itself,  according  to  the  experience  of  the  operator,  the  severity, 
of  the  case,  and  the  safety  with  which  the  anaesthetic  is  taken. 
IVCr*  T.  Smith,  the  highest  authority  we  have  on  this  subject, 
recommends  *  that  the  whole  cleft  should  be  closed  at  one  sitting, 
"  unless  there  are  circumstances  of  peculiar  difficulty  in  the  case. 
When  the  bringing  together  of  the  whole  cleft  in  one  operation 
would  necessitate  so  free  a  division  of  the  soft  parts  as  to  endanger 
the  vitality  of  the  flaps,  it  is  advisable  to  close  first  that  part  of 
the  cleft  that  can  be  most  easily  approximated,  whether  it  be  the 
hard  or  the  soft  palate." 

Had  it  not  been  for  this  opinion  of  Mr.  Smith's,  I  should  have 
unhesitatingly  advised  the  surgeon,  in  his  earlier  operations,  only 
to  attempt  to  close  those  parts  which  come  readily  together.  Any 
more  that  can  be  closed  will  only  be  so  at  the  expense  of  a  good 
deal  of  tension,  and  after  much  difficulty  and  a  varying  degree  of 
bruising,  &c. 

Operation  on  the  Soft  Palate. — The  instruments  which 
would  be  required  for  closing  a  complete  cleft  of  the  palate  may 
be  enumerated  here  once  for  all.  One  double-edged  and  one  blunt- 
pointed  knife  (like  a  large  tenotomy  knife  on  a  long  handle),  one  pair 
of  dissecting-forceps,  and  one  with  fine  tenaculum  or  mouse-tooth 
ends,  several  needles  of  different  patterns  with  eyes  at  the  point, 
or  a  supply  of  small  needles  of  different  curves,  to  be  used  with 
a  holder,  a  stout  aneurism  needle,  four  raspatories  of  varying  curve 
and  strength,  a  pair  of  curved  scissors  (with  a  |  inch  curve)  for 
detaching  the  soft  palate  from  the  hard,  one  of  Mr.  Smith's  gags, 
which  has  previously  been  found  to  fit  the  patient,  and  sponge- 
holders.  In  addition  to  the  above,  a  tubular  needle  with  a  reel  for 
passing  wire,  and  a  wire  twister  will  be  found  useful. 

The  patient's  stomach  being  just  empty,  so  that  he  shall  not 
vomit  during  the  operation,  nor  want  food  immediately  after,  he  is 
placed  on  a  suitable  narrow  table,  and  in  a  good  light.  As  soon  as 
he  is  well  under  the  anaesthetic  (A.  C.  E.  or  chloroform),  his  hands 
and  arms  are  secured  in  a  jack-towel,  one  being  always  left  within 
reach  of  the  chloroformist.  Then  either  the  head  and  shoulders 
are  suitably  propped  up  with  firm  pillows,  or,  as  I  much  prefer,  the 
head  is  dropped  at  a  right  angle  to  the  spine,  over  the  end  of  the 
table,  where  it  is  supported  by  a  sitting  assistant.  This  method, 
which  I  believe  we  owe  to  Prof.  Annandale,f  has  the  great 
advantages  of  giving  thorough  exposure  of  the  parts  now  well 
under  the  surgeon's  control,  and  of  allowing  the  blood  to  collect  in 
the  upper  naso-pharynx.  Mr.  Smith's  gag  is  then  introduced, 
tne  tongue  tucked  under  the  central  plate,  and  the  jaws  widelv 
opened.  The  gag,  which  it  is  well  not  to  tie,  is  then  held  by  an 
assistant  who,  at  the  same  time,  supports  the  head,  and  moves  it  to 


Diet.  ofiSuvg. :  art.  "  Cleft  Palate.'"  f  Land,  1879,  vol.  ii.  p.  6S5. 
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suit  the  operator.  Another  assistant  hands  instruments  and  gives 
other  help,  while  sponges  are  wrung  out  and  supplied  on  holders 
by  a  nurse. 

The  edges  of  the  cleft  are  first  pared  in  one  ot  two  ways— viz., 
by  holding  in  the  tenaculum-forceps  the  tip  of  one-half  of  the 
uvula,  and  thus  making  the  soft  palate  tense,  and  then  transfixing 
the  centre  of  each  cleft  alternately  with  a  double-edged  tenotome, 
and  cutting  first  up  and  then  down.  In  either  case  the  whole  of  each 
side  should  be  made  raw,  and  with  as  wide  a  surface  as  possible ;  it 
is  the  anterior  angle  and  the  tip  of  the  uvula  which  are  liable  to 
remain  unrefreshed.  As  far  as  possible  this  should  be  the  only 
occasion  on  which  the  flaps  are  touched  with  the  forceps. 

The  sutures  may  be  made  of  wire  (without  kinks),  carbohsed  silk, 
salmon-gut,  and  horsehair.  Of  these  Mr.  Smith  prefers  wire  for 
the  hard  palate  and  for  any  part  of  the  soft  in  front  of  the  uvula, 
preferring  horsehair  for  the  uvula  itself. 

If  the  flaps  are  thick  and  abundant,  if  they  fall  easily  together, 
the  material  is,  I  think,  of  less  importance.  Each  surgeon  will,  in 
difficult  cases,  find  advantage  from  being  used  to  certain  sutui 
If  the  surgeon  has  tubular  needles,  and  if  both  sides  of  the  cleft 
can  be  spanned  at  once,  he  will  find  it  very  easy  to  work  with  silver 
wire  Salmon-gut  and  horsehair  seem  to  me  to  be  the  least  irri- 
tating next  to  wire,  and  v  ery  easy  to  work  with  after  being  softened 
for  ten  minutes  in  a  hot  solution  of  carbolic  acid.  But  if  the  cleft 
is  a  wide  one,  and  if  Aveling's  method  is  preferred,  it  is  difficult  to 
obtain  the  last  two  forms  of  suture  in  sufficient  length,  and  carbo- 
lised  silk  should  be  made  use  of. 

The  following  methods  will  be  found  useful  according  to  the 
width  of  the  cleft,  and  the  needles  used  :  (i)  If  a  tubular  needle 
is  at  hand,  silver  wire  can  be  passed  with  great  facility ,  if  the  cleft 
be  a  narrow  one,  save  in  the  case  of  the  uvula,  for  which  horsehair 
should  be  used.    If  the  cleft  be  a  wide  one  the  sutures  may  be 
pas  ed  in  one  of  the  following  ways  :  (2)  A  slightly  curved  needle 
Ta  handle  is  passed  through  the  edge  on  one  side  into  the  clef  , 
it  is  then  threaded  with  wire  and  withdrawn  the  wire  is  ^engaged 
the  needle  passed  similarly  through  the  other  side 
with  the  end  already  passed ;  this  is  then  drawn  through  the 
Tecond  side "y  removing"  the  needle  the  wire  being  thus  brought 
,mRq  the  ffai     I  owe  my  knowledge  of  this,  Mr.  Hardie  s  veiy 
^e  ttZ,  to  an  old  friend,  G.  A.  Wright.    (3)  Avelmgs :  a 
doTle  loop  of  suture-this  is  much  more  easily  done  with  sflk-is 
"  a  sec  on  one  side  and  the  loop  drawn  out  of  the  mouth  and  h 
Z  L  assistant ;  a  single  suture  is  then  passed  through  the  othe 
Sole  at  a  point  opposite  to  this,  and  the  end  also  drawn  out  ot  t 
mouth    this  single  suture  is  then  looped  into  the  double  one  and 
Cpumng  this  latter  back  the  single  one  is  drawn  zc ross  he >  cleft 
SPreiussons  method.    This  is  another  admirable  method^ 
fJpSy  adapted  where  it  is  ^"^^"££5 
should  be  carriers  of  silver  wire,  which  is  to  be  the  perm 
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Fig.  117. 


suture.  One  of  the  needles  shown  in  Fig.  114,  threaded  with 
mediuin-sized  sterilised  silk  about  16  inches  long  is  passed  through 
the  oral  aspect  of  the  flap,  sufficiently  far  from  its  margin  to  give 
o-ood  holding,  and  to  allow  for  paring,  if  this  has  not  been  done 
already.  The  loop  of  silk  (a)  is  next  seized  by  forceps,  introduced 
within  the  cleft,  the  needle  withdrawn,  and  the  loop  pulled  forward 
sufficiently  to  be  laid  temporarily  on  the  face,  where  the  anaesthetist 
or  an  assistant  takes  charge  of  it.  The  same  thing  is  then  done 
at  an  exactly  corresponding  point  on  the  opposite  side.  By  loosely 
threading  the  one  to  his  left  through  the  one  to  his  right  (b,  C,  c),  and 
gently  pulling  on  the  latter,  the  surgeon  safely  carries  the  former 
through  the  flap  that  lies  to  his  right 
side  (Fig.  1 17)-  He  then  takes  a  piece 
of  silver  wire  of  suitable  size,  about  6 
inches  long,  and  doubling  half  an  inch 
of  this  into  a  hook  over  the  loop,  by 
crently  pulling  on  the  free  ends  of  the 
loop,  he  draws  the  wire  into  its  place 
across  the  cleft.  (5)  Here  they  are 
passed  much  as  in  uniting  an  ovari- 
otomy wound.  A  small  curved' needle 
is  threaded  at  each  end  of  a  suture, 
and  one  is  first  passed  in  a  needle-holder 
from  right  to  left  and  the  other  from  left 
to  right.  An  assistant  holds  one  needle 
while  the  surgeon  is  using  the  other. 
The  second  and  fourth  methods  are  the 
easiest  of  all,  and  as  efficient  as  any. 

After  the  first  suture  is  passed  through  the  halves  of  the  uvnla, 
it  should  be  used  to  make  the  edges  tense,  thus  doing  away  with 
any  need  of  the  forceps.  Attention  should  be  paid  to  inserting 
the  sutures  at  a  sufficient  distance  from  the  edge  and  a  due 
distance  from  each  other  so  as  to  duly  distribute  amongst  them- 
selves any  tension  that  may  be  present.  In  passing  any  suture, 
the  needle  point  should  be  quickly  stabbed  through  at  the  intended 
spot.  When  sufficient  sutures  have  been  passed,  two  or  three 
should  be  tied  (the  wire  being  twisted  with  the  fingers,  with  a 
twister,  or  torsion-forceps),  the  gut  and  horsehair  requiring  a 
third  knot.  Then  if  there  is  too  much  tension  on  the  rest, 
longitudinal  incisions  may  be  made  on  each  side  of,  and  parallel 
to,  the  cleft.  The  length  of  these  relieving  incisions  must  vary; 
they  usually  begin  on  a  level  with  the  highest  stitch  in  the  soft 
palate,  and  run  backwards  about  midway  between  the  teeth  and  the 
cleft,  care  being  taken  not  to  prolong  them  dangerously  near  the  pos- 
terior pterygopalatine  canal  (p.  358).  Where  there  is  great  tension, 
as  m  very  wide  clefts,  these  incisions  must  be  carried  boldly  back- 
wards through  the  soft  palate,  anterior  pillar,  and  even  through  the 
substance  and  free  margin  of  the  tonsil.  The  bleeding  will  be  severe, 
out  yields  to  pressure  applied  firmly,  and  all  tension  is  thus  relieved. 


Loop-method  of  passing  sutures. 
(Mason.) 
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Throughout  the  operation 
the  bleeding  must  be  arrested 
by  careful  assistants  making 
pressure  firmly  on  the  right 
spot  with  small  aseptic 
sponges  in  holders.  Pressure 
duly  and  carefully  applied  ' 
may  be  relied  upon  to  arrest 
the  bleeding  without  damag- 
ing the  flaps.    There  must 
be  no  unnecessary  manipula- 
tions of  these,  and  above  all 
no  bruising  of  them.  Dabbing 
sponges   about  needlessly 
does  no  good  as  regards  the 
hgemorrhage,    while    it  is 
harmful  in  exciting  mucub 
and  injuring  the  soft  parts. 
Any  clots  that  may  form 
should  be  deftly  caught  in  a 
sponge  with  a  turn  of  the 
wrist,  and  quickly  removed. 
If  the  blood,  in  spite  of  the 
above  precautions,  collect  in 
the  pharynx  and  nose,  the 
child  should  be  turned  right 
over,  the  head  held  by  the 
hair,  and  the  blood  allowed 
to  run  out  into  a  basin  on 
the  floor.   If  much  blood  get 
into  the  stomach,  it  is  a  cer- 
tain emetic. 

The  after-treatment  and 
the  causes  of  failure  are  given 
a  little  later,  at  pp.  356>  358- 
Operation   on  tne 
Hard  Palate.— An  inci- 
sion is  made  on  each  side 
down  to   the  bone  with  a 
small  stout  scalpel,  from  a 
point  a  little  anterior  to  the 
apex  of  the  cleft  immediately 
behind  the   lateral  incisor, 
parallel   with   the  alveolar 
margin,  back  to  one  opposite 
to,  and  just  internal  to  the 
last  molar  tooth,  and  reaching 

edge  ol 


from  the  anterior  edg< 


Mr  Durham's  raspatories  for  detaching  the  flaps 
part  of  the  cleft. 
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of  the  hard  palate.  Through  this  incision  raspatories  (l(,ig.  1 18)  of 
I  suitable  length  and  curve  are  introduced  next  to  the  bone  and 
pushed  inwards  till  their  points  appear  in  the  cleft.  By  movements 
from  without  inwards  the  mucous  membrane  and  periosteum  are 
separated  from  the  bone,  every  possible  care  being  taken  to  raise 
these  of  even  thickness  and  without  laceration  or  button-holing. 
The  chief  difficulty  will  be  met  with  at  the  two  ends  of  the  bony 
;  clefts.  If  the  anterior  extremity  of  the  gap  reaches  as  far  as  a 
point  just  behind  the  incisiors  much  difficulty  will  be  met  with  in 
separating  the  muco-periosteum  here,  and  the  surgeon  will  do  well 
to  be  provided  with  two  or  three  small  raspatories  of  different 
carves.  The  double-curved  ones  (Fig.  118)  bearing  Mr.  Durham's 
name,  and  of  old  so  skilfully  used  by  his  deft  fingers,  are  very 
useful.  Again,  at  the  junction  of  the  hard  and  sofb  palates, 
the  soft  parts  are  firmly  bound  down  to  the  former  by  fibrous 
j  tissue.  To  free  them  the  raspatory  should  be  thoroughly  pushed 
into  the  cleft  at  the  junction  of  the  oral  and  nasal  mucous  mem- 
brane. A  pair  of  angular  scissors  may  also  be  used,  one  blade 
being  placed  under  the  muco-periosteum,  between  it  and  the  bone, 
and  the  other  passed  through  the  cleft,  above  the  soft  palate,  the 
fibrous  tissue  being  thus  divided  close  to  the  bony  palate.  A 
third  spot  where  difficulty  is  always  experienced,  and  where  much 
attention  is  needed,  is  the  attachment  of  the  soft  parts  in  the 
neighbourhood  of  the  hamular  process.    Here  a  curved  raspatory, 

a  blunt-pointed  narrow   curved  bistoury,  or  curved  scissors  

each  being  kept  close  to  the  bone— must  be  thoroughly  used. 
As  Mr.  Eose^  advises,  the  introduction  of  the  left  forefinger  into 
the  incision  is  of  great  assistance  in  effecting  the  separation 
here  and  at  the  back  of  the  hard  palate  with  precision  and 
thoroughness. 

With  regard  to  the  date  at  which  the  flaps  are  pared,  many 
surgeons  do  this  at  the  beginning  of  the  operation,  as  it  facilitates 
the  free  use  of  the  raspatory  in  raising  the  muco-periosteum  from 
without  inwards.  Mr.  Eose,  on  the  other  hand,  advises  that  the 
paring  be  postponed  until  the  flaps  have  been  detached,  as  the 

wTwf  Sflare  l6SS1lia1ble  t0  be  h™™a  by  the  sponges,  and 
nth  the  flaps  loosened  the  margins  can  be  pared  with  greater 

be  fe^W  f**  par*S  are  thus  separated  the  hemorrhage  will 
above!  JS  yi    S  t0  sVonge-WeSsme  applied  as  advised 

befltTn  tnW  ^         St°PP6d'  the  Sutures  are  ******  as 
Ki1   j50)'  ™  °r  Balmo*-giit  or  silk  being  used  here. 

JSU^s.13^  ^  rem°7ed  *  Pr0l°^  the  lateral 

of  fe^ftST*  Ti        '  in  hYin^  togetW  ^  halve 
with  aP8tali  do^rf  f  taken't0.e™-fc       edges  of  the  cleft 
sutures  We  h°°k   m   PassmS   a»d  twisting   up  the 
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Sir  W.  Fergusson's  Method*  (Figs.  119,  120). — This  surgeon, 
finding  that  even  in  his  hands  attempts  to  completely  close  the 
hard  palate  often  failed  owing  to  the  contraction  of  granulations, 
by  which  the  lateral  Haps  were  drawn  back  to  their  original 
position,  introduced  the  following  modification,  which  he  especially 
recommended  for  apertures  in  the  hard  palate,  but  which  he  had 
used  with  great  success  in  a  complete  cleft  of  both. 

Sir  W.  Fergusson,  having  pared  the  edges,  divided  the  palate, 
both  soft  tissues,  and  bone,  first  with  a  scalpel  and  then  with  a 
chisel,f  about  £  inch  from  the  margin  of  the  gap  on  each  side. 


Fig.  119. 


Fig.  120. 


A,  Preliminary  punctures  with  bradawl  to  give  line  for  chisel. 

B,  Incisions  through  bone  completed  by  chisel. 

C,  Holes  in  palate  for  sutures. 

D,  Junction  of  hard  and  soft  palate. 

E,  Lateral  openings  subsequently  filled  up  by  granulations.  (Bryant.) 

With  the  chisel  pushed  up  into  the  nose  through  each  incision, 
by  slight  movements  from  side  to  side,  each  lateral  portion  is 
prised  towards  each  other  until  they  meet  in  the  middle  line, 
when  sutures  are  inserted  between  the  pared  edges  of  the  soft 
parts.  In  some  cases  sutures  were  inserted  not  merely  into  these 
edges,  but  were  passed  through  the  lateral  apertures  right  across 
the  gap.}  Haemorrhage  is  arrested  by  plugging  the  lateral 
incisions,  if  needful.  Nowadays  aseptic  gauze  is  best  used  for 
this  purpose.  Sir  W.  Fergusson  stated  his  belief  that  the  ob- 
jections which  at  first  arise  to  his  method  are  not  valid— (1)  mere 
is  no  caries  or  necrosis;  (2)  there  is  no  dangerous  haemorrhage: 
(2)  there  is  less  risk  of  sloughing  than  by  the  old  method ;  (4)  the 
lateral  incisions  heal  well.    He  admits  that  if,  as  sometimes  occurs. 


*  Brit.  Med.  Jouvn.,  April  4,  1874.  Sir  W.  Mac  Cormac  in  the  same  journal 
(May  20)  points  out  that  Dieffenbach  and  Wutzer  had  first  used  a  very  similar 

^Preceded  in  some  cases  by  drilling  a  line  with  a  bradawl  as  in  Fig.  n9, 
drawn  by  Mr.  Rose  for  Mr.  Bryant's  Surgery,  vol.  i.  Figs.  184,  1S5. 

J  Sir  W.  Mac  Cormac  (loc.  supra  tit.)  shows  that  Dieffenbach  made  u  <* 
similar  sutures,  sometimes  securing  further  approximation  by  again  testing 
them  up  later  on. 
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the  vomer  is  found  attached  by  its  lower  margin  to  the  palate,  it 
would  be  difficult  to  introduce  stitches.  But  approximation  alone 
of  the  edges  would  probably  convert  the  gap  into  a  mere  chink, 
avoiding  ordinary  observation.  Other  surgeons  have,  however, 
found  that  this  operation  is  certainly  attended  with  the  above 
disadvantages,  and  that  the  haemorrhage  and  sloughing  may  be 
followed  by  septicaemia  in  weakly  children,  and  in  a  region  like 
this  whicli  cannot  be  kept  aseptic.  It  is  noteworthy  that  Mr. 
Rose,  who  was  one  of  Sir  William's  assistants,  does  not  recommend 
the  operation. 

Mr.  Dawes-Colley's  Flap  Method  for  Hard  Palate  (Figs.  121,  122, 
!  23).  The  author  of  this  has  found  that  by  his  method  he  can 


Fig.  i2t.  Fig.  122. 


mmmm umm  >  Flap  DE  dissected  up,  turned  over,  and 

Outlines  of  flaps  marked  out.  united  to  opposite  side,  with  its  raw- 

surface  downward. 


operate  earlier ;  thus,  he  has  treated  a  child  successfully  at 
:wenty  months.  Speech  is  thus  likely  to  be  much  better  eventu- 
illy.  No  tissue  is  cut  away.  The  knife  can  be  used  more,  and 
;hus  less  damage  is  done  to  the  soft  parts  by  the  raspatory, 
igain,  larger  raw  surfaces  being  left,  more  solid  union  follows. 
Fmally,  the  pressure  of  the  child's  tongue  against  the  roof  of  the 
nouth  is  likely  to  be  less  harmful.  A  flap  (Fig.  121)  ABC  is 
turned  up  towards  its  base,  AC,  which  is  just  behind  the  last 
uolar  tooth,  its  blood-supply  from  the  posterior  palatine  artery 
oemg  thus  secured.  A  flap  de  (Fig.  122)  is  then  dissected  up 
jy  a  curved  incision,  turned  over,  and  secured  to  the  opposite  side 
>y  two  chromic  catgut  sutures.  The  raw  surface  of  this  flap  is 
hus  turned  downwards,  looking  to  the  floor  of  the  mouth,  abc 
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is  then  glided  over  to  the  left  side,  and  sutured  to  DE.  Kg.  1 23 
shows  the  final  arrangement  when  ahc  is  united  to  the  opposite 

side,  leaving  in  front  a  raw 
FlG-  I23-  surface,  where  it  was  dissected 

off,  while  behind  is  exposed  a 
little  of  the  raw  under-surface 
of  DE.* 

After-treatment. — A  small 
injection  of  morphia  (gr.  ^) 
may  be   given,  but  no  food 
should  be  allowed  for  three 
hours,  only  a  little  ice  being 
given   to   suck.    The  hands 
should  be  secured  for  the  first 
few  days.    For  the  first  forty- 
eight  hours  milk  with  ice  or 
barley  water  only  should  be  i 
allowed,  with  a  little  port  wine 
and   water,  nutrient  enemata 
being  given  if  needful.  After 
this,  yolks  of  eggs,  arrowroot, 
broths,  soups,  and  (in  about 
ten  days)  light  puddings,  jellies, 
may  be  allowed.  If  the  patient's 
temper  and  intelligence  allow  of  it,  the  mouth  may  be  regularly 
syringed  or  washed  with  Condy's  fluid  or  boracic-acid  lotion.  In 
other  cases  it  ■  is  best  to  leave  the  wound  quite  alone.  After 
the  first  week  the  patient  may  get  up,  under  supervision.  There 
should  be  no  hurry  to  remove  the  sutures,  which  may  remain  for 
about  seven  days  in  the  soft,  and  about  ten  in  the  hard,  palate, 
and  there  should  be  no  anxiety  to  look  at  them  early  and  often. 

To  make  this  subject  of  after-treatment  at  all  complete  a  few 
words  must  be  said  about  the  improvement  of  speech  after  the 
cleft  has  been  surgically  cured,  and  the  occasional  need  of  an 
obturator.  Even  after  a  complete  closure  of  the  cleft  much 
awkwardness  of  speech  is  liable  to  remain,  this  being,  of  course,  1 
most  marked  the  older  the  patient  is.  Parents  are  often  greatly  to 
blame  for  the  little  trouble  they  will  take  to  further  the  success  of 
the  surgeon's  efforts,  and  this  refers  in  many  cases  to  those  who  have 
not  the  excuse  of  the  ignorance  and  toilsome  life  of  the  poorer 
classes  They  too  often  act  as  if,  because  the  cleft  is  closed,  no 
further  responsibility  rests  with  them.  Again,  the  patients  being 
usually  children,  without  thought  as  to  the  future,  and  satisfied 
with  the  improvement  in  their  deglutition,  present  many  dim- 


Flap  ABC  glided  across  and  united  to  under 
raw  surface  of  DE. 


*  I  am  indebted  to  Dr.  Wilson  Smith  for  these  diagrams  of  Mr.  Davies-Colley's 
operation.  They  were  copied  at  a  clinical  lecture.  Since  were 
printed  Mr.  Davies-Colley  has  published  his  operation,  Bnt.  Med.  Journ.,  Oct.** 
1890. 
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culties  Not  only  has  the  child  to  be  taught  the  right  way  of 
using  its  organs  of  speech,  but  wrong  habits,  especially  nasal  and 
OTttnral  tones,  have  to  be  unlearnt.  This  is  only  to  be  brought 
about  by  means  of  systematic  lessons  and  practice  gone  through 
regularly  day  by  day  for  months  and  even  years.  No  plan  will  be 
found  bettter  than  that  recommended  by  Mr.  W.  Haward,  Clin. 
Lect.  "  On  Some  Forms  of  Defective  Speech"  {Lancet,  1883,  vol.  1. 
p.  in):  li  The  instructor  should  sit  directly  facing  the  pupil ;  the 
pupil  is  made  to  fix  his  attention  thoroughly  upon  the  face  of  the 
teacher,  and  to  copy  slowly  his  method  of  articulation.  This 
should  be  displayed  by  the  teacher  in  an  exaggerated  degree, 
every  movement  of  the  lips  and  tongue  being  made  as  obvious  as 
possible  to  the  pupil,  and  the  more  difficult  sounds  or  movements 
prolonged  for  the  purpose.  Thus,  for  instance,  suppose  the  word 
'  sister '  were  to  be  practised,  the  teacher,  having  filled  his  chest 
with  a  long  inspiration,  would  open  his  lips  and  draw  back  the 
angles  of  the  mouth,  so  that  the  pupil  could  see  well  the  position 
of  the  tongue  against  the  teeth ;  he  could  then  prolong  the  hissing 
sound  of  the  '  s,'  and,  finally  separating  the  teeth  as  the  sound  of 
the  '  t '  in  the  second  syllable  issues,  allow  the  pupil  again  to  see 
the  position  of  the  tongue  as  the  word  is  ended.  Or,  for  another 
example,  take  the  word  '  lily.'  Here  the  teacher  would  separate 
the  lips  and  teeth,  so  that  the  tongue  would  be  seen  curved 
upwards,  with  the  tip  touching  the  hard  palate  ;  the  word  would 
then  be  pronounced  with  a  prolongation  of  each  syllable,  the  teeth 
and  lips  being  kept  open,  so  that  the  uncurling  of  the  tongue  and 
its  downward  movement  are  clearly  seen.  So,  again,  in  teaching 
the  proper  method  of  sounding  such  words  as  '  wing  '  or  '  youth,' 
much  aid  is  given  by  keeping  the  lips  somewhat  separated,  so 
that  the  relation  of  the  tongue  and  palate  can  be  made  manifest. 
The  pupil  must  be  made  to  fill  his  chest,*  and  then  to  imitate  as 
closely  as  possible  every  movement  and  sound  of  the  teacher,  and 
this  may  sometimes  be  assisted  by  making  the  pupil  fee^with  the 
finger  as  well  as  observe  with  the  eye  the  relative  movement  and 
position  of  the  teacher's  tongue  and  palate.  There  should  be  no 
other  person  in  the  room  to  distract  the  pupil's  attention.  It  is 
best  to  continue  the  exercise  for  a  short  time  only,  and  to  repeat  it 
frequently,  rather  than  to  fatigue  the  child  by  a  long  lesson  ;  and 
it  is  a  good  plan  to  take  an  ordinary  elementary  spelling-book,  and 
to  mark  the  words  which  the  pupil  finds  most  difficult  to  pro- 
nounce,! so  that  these  may  be  especially  practised." 

With  regard  to  the  question  of  obturators  and  vela,  in  cases 
where  it  has  been  found  impossible  to  close  a  very  wide  cleft,  or 
where  it  is  evident  that  even  after  a  successful  operation  the  palate 
will  be  so  tense  and  short  as  to  be  quite  unable  to  touch  the 

Opening  the  mouth  widely  and  learning  to  keep  the  tongue  down  on  the 
iloor  of  the  mouth  are  two  points  to  be  early  and  strenuously  insisted  upon.  The 
patient  should  practise  them  before  a  looking-glass, 
t  Especially  those  containing  the  letters  t,  b,  d,  k,  g,  s,  z  and  1.  (Rose.) 
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pharynx,  and  so  shut  off  the  nose  from  the  mouth,  an  obturator 
may  be  required.    A  very  useful  form,  that  of  Dr.  Suersen,  of 
Berlin  {Brit.  Med.  Joum.,  1882,  vol.  ii.  p.  875),  and  several  others,, 
are  described  by  Mr.  Newland  Pedley  (Guy's  Eosp.  Heps.,  1894). 
The  whole  question  is  very  fairly  dealt  with,  and  many  useful  hints 
are  given  as  to  the  improvement  of  speech  in  these  cases.  The 
chief  disadvantages  of  instrumental  aids  are  that  if  fitted  early 
they  will  require  frequent  alteration  ;  on  the  other  hand,  unless 
worn  early  they  will  be  of  less  service.    Just  the  same  care  i 
overcoming  faulty  habits  of  speaking  and  in  teaching  correct  on* 
is  required  now  as  after  a  successful  operation.    But  it  is  only  fa 
to  remember  that  while  surgeons  are  naturally  anxious  to  close  a 
clefts,  an  operation  or  a  series  of  operations  which  have  succeeded 
in  uniting  the  gap  and  improving  deglutition  may  not  be  success- 
ful in  restoring  speech.    For  a  real  success  in  this  direction  the 
palate  should  be  long  enough,  mobile  enough,  and  united  suffici- 
ently early  in  life.    It  is  impossible,  when  an  honest  surgeon  looks 
at  some  of  his  results  where  a  wide  cleft  has  been  completely  closed 
by  two  or  three  operations,  with  the  result  of  a  palate  short  and 
seamed  with  scars,  the  soft  palate  especially  being  tense,  stiff,  and 
almost  immobile,  to  deny  that  there  is  much  truth  m  Mr.  Pedley  s 
words  that  here,  "  as  far  as  correct  articulation  is  concerned,  the 
operations  have  only  increased  the  difficulty  of  necessary  treat- 
ment by  artificial  means,  and  I  think  that  staphylorraphy  was 
contra-indicated  if  the  patient  could  have  obtained  a  velum. 

Causes  of  Failure.— I.  Vomiting;*  2.  Premature  cutting  of 
sutures  from  tension;  3.  Haemorrhage.  Serious  haemorrhage  in 
children,  either  at  the  time  or  later,  is  very  rarely  met  with,  but 
it  is  otherwise  in  adults.  . 

Mr.  H.  Marsh  (Clin.  Soc.  Trans.,  vol.  xi.  p.  71),  m  the  case  ot  a 
patient  aged  twenty-one,  was  compelled  to  plug  the  posterior 
palatine  canal  owing  to  severe  haemorrhage  on  the  sixth  day. 

The  hemorrhage  recurred  twice,  the  last  being  as  late  as  the  fourteenth  day. 
and  was  arrested  on  each  occasion  by  the  following  means  :  "  Searching  with  a 
sharp-pointed  probe,  passed  through  the  lateral  cut,  about  4  inch  in  front  of  ne 
hamular  process,  which  can  be  easily  felt  through  the  soft  palate  and  about  the 
same  distance  directly  inwards  from  the  wisdom  tooth,  I  felt,  after  two  "  three 
attempts,  that  I  had  fixed  the  probe  in  the  orifice  of  the  canal,  and  at  the  *ame 
time  the  patient  screamed  with  pain,  when  the  large  posterior  palatine  nerve 
touched.    A  wooden  plug,  made  by  sharpening  a  piece  of  firewood,  *a  > 
pressed  firmly  into  the  canal,  by  holding  it  in  a  pair  of  strong  forceps  nitn  1 
point  looking  upwards,  and  a  little  backwards  in  relation  to 
mouth.    Directly  the  plug  was  introduced  the  bleeding  ceased.     The  recum 
was  due  to  the  plug  slipping  out. 

4.  Whooping  cough.  5-  Exanthemata  6  The  child  pum  , 
a  finger  into  the  wound.  7.  Swallowing  of  solid  food.  8.  ieebie 
condition  of  the  child,  with  congenital  syphilis,  &c.  

•    *  Mr  Mason  (Brit.  Med.  Joum.,  1872,  vol.  i.  p.  14)  gives  the  case  of  a  child, 
aged  nine,  where  the  vomiting  of  two  lumbrici  led  to  failure. 
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With  reference  to  the  above  causes  of  failure,  while,  very 
occasionally,  haemorrhage  at  the  time  of  the  operation  in  a  weakly 
child,  prolonged  vomiting,  want  of  supervision  after  the  operation, 
may  be  the  cause,  in  the  very  great  majority  of  cases  the  failure 
is  due  to  some  neglect  of  the  precautions  which  are  recognised  as 
essential.  They  are  (a)  insufficient  relief  of  tension  on  the  sutures 
by  inadequate  use  of  the  raspatories  in  freeing  the  muco-periosteal 
flaps,  or  when  the  lateral  incisions  are  made,  (b)  Unskilful  paring 
of  the  edges  by  which  either  not  enough  is  done,  the  cleft  not  being 
completely  pared,  or  too  much  is  removed  and  the  tension  thereby 
increased."  (c)  Bruising  of  the  edges  from  unskilful  manipulation 
with  instruments  or  sponges,  difficulty  in  pasing  the  sutures,  &c. 
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Growths  here,  though  rare,  have  a  special  interest,  from  their 
position,  and  may  thus  be  briefly  noticed.  For  a  good  account  of 
them  I  would  refer  my  readers  to  a  paper  by  Mr.  Stephen  Paget 
(St.  Barth.  Hosp.  Reps.,  vol.  xxii.),  in  which  the  following  points 
are  brought  out  :  (i)  The  chief  groups  are  the  polypoid  and 
warty,  the  adenomatous,  the  sarcomatous,  and  the  carcinomatous  ; 
this  last  including  the  encephaloid,  which  are  very  rare,  and  the 
epitheliomatous,  commencing  in  irritation  here  as  elsewhere. 
(2)  That  it  is  hardly  possible  to  tell  beforehand  to  which  group 
the  growth  belongs.  (3)  Many  of  them,  especially  the  adenomata, 
can  be  shelled  out  with  surprising  ease.  (4)  That  the  growth  itself 
should  not  be  cut  into. 

In  the  case  of  large  and  vascular  growths  the  aids  of  split- 
ting the  cheek  or  performing  a  preliminary  laryngotomy  and 
plugging  the  fauces  (p.  384)  may  well  be  resorted  to.  In  the 
case  of  a  growth  of  the  hard  palate,  clipping  it  away  with 
scissors  and  scraping  the  bone  will  be  insufficient;  the  bone 
around  should  be  freely  removed  with  chisel  and  gouge,  or  the 
palate  portion  of  the  superior  maxilla  removed.  In  a  case  which 
I  saw  in  consultation  with  Dr.  Wilson,  of  Haverfordwest,  where 
the  growth  not  only  bulged  in  the  palate  but  in  the  neck  as  well, 
this  excellent  surgeon  operated  successfully  by  two  incisions,  one 
m  the  palate,  and  the  other  parallel  with  the  large  vessels  at  the 
angle  of  the  jaw. 

From  wheat  I  have  seen  of  two  cases  of  epithelioma  of  the 
palate,  starting  from  the  alveolar  process,  and  in  one  case  cer- 
tainly originating  in  an  old  syphilitic  sore,  no  time  should  be 
wasted  with  such  means  as  the  application  of  acids,  or  the  cautery, 
and  I  think  that  removal  of  the  bone  itself  by  some  such  operation 
as  that  of  Maisonueuve  (p.  315)  is  preferable  to  attacking  the 
growth  with  gouge  or  chisel. 
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CHAPTER  X. 
REMOVAL  OF  THE  TONGUE  (Figs.  124,  125). 

The  day  when  the  belief  is  accepted,  and  acted  upon,  that  cancer 
of  the  tongue,  like  many  other  epitheliomata,  has  a  pre-cancerous  • 
stage,  and  that  this  is  the  stage  in  which  we  ought  to  operate, 
will  be  a  happy  one  for  hundreds  of  patients  and  for  the  results 
of  surgery.  Of  all  the  painful  deaths  by  which  men  leave  this 
world  there  are  few  more  miserable  and  distressing  than  one  which 
closes  life  by  cancer  of  the  mouth.  And  yet,  though  in  the  case 
of  the  tongue  this  most  important  stage  is,  from  the  position  of 
the  organ  which  it  attacks,  peculiarly  under  our  eyes  and  lies 
open  to  our  examination  and  detection,  how  frequently  it  is 
overlooked.  I  have  treated  of  this  malignancy  and  the  other 
practical  points  above  given,  in  detail  elsewhere  (Guy's  Hosp.  Bep., 
1889,  p.  245).  _ 

Before  describing  the  different  operations  it  will  be  well  to  say 
something  with  reference  to  two  or  three  very  practical  points 
which  rise  up  with  every  case  of  tongue-cancer,  a  form  of  cancer 
which,  it  must  be  remembered,  is  very  frequent  and  increasing  in 
frequency  ;*  which  attacks  all  ranks  of  life ;  which,  after  its 
early  stage,  is  especially  malignant  ;f  in  which,  finally,  an  opera- 
tion is  as  much  dreaded  and  deferred  by  men  as  one  for  carcinoma 
mammas  is  by  women. 

A  Pre-cancerous  Stage. — However  tongue-cancer  begins,  it 
passes  through  the  above  stage,  i.e.,  a  stage  (the  duration  of  which 
is  unknown,  and  varies  extremely)  in  which  inflammatory  changes 
only  are  present,  viz.,  ulceration  and  other  changes  in  the  epithe- 
lium, not  amounting,  as  yet,  to  epithelioma,  but  on  which  epithe- 
lioma inevitably  supervenes.  The  boundary  line  between  this  pre- 
cancerous stage  and  cancer  is  extremely  narrow ;  the  duration  ot 
this  stage  may  be,  and  often  is,  extremely  brief.   

*  Amongst  common  cancers — e.g.,  of  breast,  rectum,  uterus,  &c. — cancer  of  the 
tongue  stands  about  third,  although  so  rare  in  women.  Mr.  Barker,  in  his  care- 
fully worked  out  article  on  "Diseases  of  the  Tongue"  (Syst.  of  Surg.,  vol.  iL 
p.  578),  gives  a  series  of  tables  showing  that  in  the  last  thirty  years  there  has 
been  a  steady  increase  from  2-6  to  11*5  per  cent. 

t  This  is  shown  in  the  following  facts  :  (a)  The  rapidity  here  is  quite  different 
from  other  epitheliomata.  Epithelioma,  usually  thought  a  slow  cancer,  here,  in 
a  moist,  warm  cavity,  much  irritated,  and  never  dry  and  warty,  is  terribly  rapid. 
(/3)  Gland  invasion  is  here  not  only  certain,  but  inevitably  early  as  well. 
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Aids  in  recognising  this  stage :  (1)  The  duration  of  the  ulcer. 
(2)  Its  obstinacy  to  treatment.  (3)  The  age  of  the  patient. 
(4)  Absence  of  any  induration  or  fixity. 

Questions  Arising  before  Operation. 

The  operating  surgeon  will  often  be  called  upon  to  give  an 
answer  to  the  two  following  questions  :  Will  the  disease  be 
permanently  cured  ?  If  a  permanent  cure  is  impossible,  will  life 
be  bettered  and  prolonged  ? 

A.  Will  the  disease  be  permanently  cured? 

Really  permanent  cures  are,  as  yet,  too  few,  10  percent,  of  cases 
operated  on  (Barker,  loc.  supra  tit.,  p.  604)  ;  13  per  cent.  (Butlin)  * 
I  have  stated  above  that  in  epithelioma  here  invasion  of  the  glands 
is  not  only  certain  but  inevitably  early  as  well.  Mr.  Hutchinson 
(Brit.  Med.  Journ.,  vol.  ii.  1891,  p.  1190)  draws  attention  to  the 
following  facts,  which  cannot  be  emphasised  too  strongly.  Gland 
infection  here  begins  almost  from  the  very  day  that  the  sore 
assumes  suspicious  features.  Again,  lymphatic  glands  may  become 
involved  through  ulcers  of  the  most  insignificant  size  and  of  the 
briefest  duration.  Lastly,  the  same  authority  points  out  that 
cancer  germs  may  remain  latent  in  the  lymphatic  glands  for  several 
years  and  then  evolve  disease.  Before  leaving  this  subject  I  would 
earnestly  impress  upon  my  younger  readers  that  invasion  of  the 
glands  is  here  not  only  certain,  usually  early,  but  also  now 
peculiarly  baneful,  owing  to  (1)  the  way  in  which  epithelioma 
infects  the  glands — inflammatory  cells  as  well  as  those  of  cancer, 
passing  from  the  primary  growth  if  ulcerated,  as  it  usually  is,  into  the 
glands;  and  (2)  the  great  importance  of  the  structures  amongst  which 
the  cervical  lymphatic  glands  lie.  When  epitheliomatous  glands  are 
operated  on  the  following  conditions  interfere  with  a  thorough 
extirpation  of  the  disease :  (a)  the  number  of  the  glands  and  the 
abundant  communication  between  the  different  groups,  the  import- 
ance of  the  structures  closely  adjacent  to  the  deeper  ones,  and  the 
fact  that  the  glands  may  be  affected,  and  yet  so  minute  as  to  escape 
the  most  careful  operator.  (j3)  The  presence  only  too  often  of 
inflammatory  cells  as  well  as  of  malignant  deposit  in  the  glands  so 
mats  them  to  adjacent  parts  as  to  make  it  quite  impossible  to  really 
extirpate  the  glands.  Inflammatory  softening  having  set  in  leads 
to  their  breaking  down  during  attempts  at  their  removal,  with  the 
result  that  shells,  still  the  seat  of  cancerous  foci,  are  left  behind. 
These  relics,  owing  to  the  vascularity  of  the  surrounding  parts,  do 
not  die,  but  preserve  sufficient  vitality  to  act,  a  little  later,  as 
centres  of  recurrent  disease. 

The  explanation  of  the  very  small  number  of  permanent 
recoveries  after  removal  of  tongue-cancer  is  not  altogether  to 
the  credit  of  our  profession.  Patients  and  we,  alike,  are  too 
often  ^both  to  blame.    The  gravity  of  the  disease  is  overlooked, 

Dm.  of  the  Tongue,  p.  295.  Mr.  Butlin's  percentage  is  calculated  from  seventy 
cases.  He  is  inclined  to  doubt  whether  a  larger  number  of  cases  would  afford  so 
good  p.  percentage  of  recoveries. 
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the  time  of  the  "  pre-cancerous  stage  "  is  lost.    Because  tongue- 
cancer  is  so  often  preceded  by  syphilis,  or  local  irritation,  the 
practitioner  diagnoses  the  above,   and  suggests  them  as  the 
essential  part  of  the  mischief:  "give  drugs  another  chance" — ■ 
e.g.,  potassium  iodide,  mercury,  caustics.*     To  these  there  are, 
in  nearly  every  case,  the  strongest  objections  in  the  pre-cancerous 
stage.    Time  is  lost,  strength  is  lost,  and  the  patient  is  lulled  and 
befooled,  while  all  the  time  the  vascularity  and  irritation  all 
around  the  ulcer  are  increased.    Furthermore,  the  patient  is  in 
part  responsible  for  the  delay,  as  he  very  naturally  dreads  the 
operation,  exaggerating  its  danger,  painfulness,  and  the  supposed 
inevitable  loss  of  speech.    We  shall  never  be  able  to  successfully 
combat  the  above  till  (1)  the  importance  and  value  of  the  pre- 
cancerous stage  are  recognised  ;  (2)  getting  cases  of  tongue-cancer 
early,  |  we  are  enabled  to  assure  the  patient  that  removal  of  one- 
half  of  the  tongue  will  be  sufficient,  and  that  half  can  be  safely 
and  usefully  spared  to  him. 

B.  If  a  permanent  care  is  impossible,  will  life  be  bettered 

and  prolonged  ? 

Cases  which  are  not  operated  on  die  within  eighteen  months, 
many  in  twelve  months.  An  operation  wisely  planned  and  well 
carried  out  often  gives  a  gain  of  six  or  eight  months.  This  is  a 
gain  not  only  of  time,  but  also  of  comfort.  Death  by  glandular 
recurrence  in  the  neck  is  less  painful  and  noisome  than  death  by 
mouth-cancer.  No  one  who  has  seen  much  of  tongue-cancer  will 
have  any  difficulty  in  answering  the  question  which  of  the  two 
is  most  painful  to  the  patient  and  distressing  to  those  around  him 
—tongue-cancer  with  its  horrible  foetor,  profuse  and  foul  saliva- 
tion, its  pitiless,  incessant,  weary,  racking  aching  of  tongue,  ear, 
face,  and  teeth,  or  recurrence  in  the  cervical  glands,  an  alternative 
in  which  the  patient  is  often  able  to  work  up  to  near  the  last,  I 
and,  till  towards  the  close,  is  free  from  the  agonising  tenderness, 
the  stinking  foetor,  the  dribbling  of  foul  saliva  (not  only  half-' 
poisoning  the  patient,  but  rendering  him  noisome  to  others+). 

*  "  While  a  careful  thorough  application  of  nitric  acid  or  acid  mercury  nitrate 
is  perfectly  justifiable  in  certain  cases,  and  may  be  highly  beneficial,  the  use  of 
caustics  frequently  repeated  at  short  intervals  is  here  futile  and  perilous^  *  or 
medical  men  to  waste  time  with  this  treatment  should  at  the  present  day  be 
almost  criminal,  for  such  dalljing  with  drugs  and  local  applications  can  only 
lead  to  cultivation  of  cancer,  and  most  miserable  and  often  untimely  deatfis 
(article,  loc.  supra  cit,  Guy's  Hosp.  Rep.,  1889).  ' 

f  If  a  sore  has  been  persistent  for  longer  than  three  months,  permanent 
recoverv  is  very  doubtful.  If  it  has  persisted  for  over  six  months,  if  more  than 
one-third  of  the  tongue  is  invaded,  if  the  floor  of  the  mouth  is  involved,  permanent 
recovery  is  well-nigh  certainly  hopeless. 

+  "  Recalling  the  '  male  gratus  amicis'  of  Dean  Swift.    Who  has  not  seen  sucn 
cases  the  close  of  whose  life  brings,  week  after  week,  days  without  hope  *  ana 
^  without  rest,  and  has  not  longed  exceedingly  for  a  wMer 
the  pre-cancerous  stage  of  tongue-cancer,  and  for  earlier  operations  in  iW    ( -  ./ 
Hosp.  Rep.,  loc.  supra  cit.). 
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md  the  slow  starvation  clay  by  clay  of  tongue-cancer.  Where  an 
deration  is  certainly  attended  with  risk,  the  patient  in  facing 
it  may  be  relieved  by  the  assurance  that  a  life  prolonged  m 
hideous  misery  and  constant  agony  is  worse  than  death  following 
close  on  an  operation.  "  When  a  man  has  only,  suppose,  two  or 
three  years  to  live,  it  is  no  small  advantage  if  at  least  half  the 
time  can  be  spent  in  comfort  rather  than  in  misery,  and  in 
profitable  work  rather  than  in  painful  idleness"  (Paget).  If  a 
patient  cannot  make  up  his  mind  to  an  operation  and  is  losing 
precious  time,  he  should  be  warned,  without  being  unduly 
frightened,  of  the  state  of  things,  alluded  to  a  few  lines  above, 
which  will  inevitably  follow.  Usually,  as  soon  as  this  sets  in — i.e., 
when  the  condition  of  the  tongue  renders  him  a  nuisance  to  him- 
self and  others  with  the  disgusting  fcetor,  the  constant  dribbling 
of  foul  saliva  which  cannot  be  swallowed,  the  weary  aching  day 
and  night,  lit  up  into  agonising  flashes  when  the  parts  are  touched 
or  moved — the  patient  becomes  willing  to  run  any  risk.  But, 
too  often,  by  this  time,  if  the  glands  are  not  already  enlarged, 
the  mischief  has  reached  the  floor  of  the  mouth  or  the  alveolar 
mucous  membrane  by  extension,  though  not  yet  perhaps  with 
ulceration. 

Operations. — The  following  four  will  be  carefully  described — 
viz. : 

(i.)  Whitehead's.  (iii.)  Kocher's  (Fig.  125). 

(ii.)  Syme's  (Fig.  125).  (iv.)  The  Ecraseur. 

With  these,  certain  aids — e.g.,  slitting  the  cheek,  preliminary 
laryngotomy,  and  ligature  of  the  Unguals — will  also  be  considered. 
One  or  two  other  methods  will  then  be  briefly  alluded  to. 

While  the  above  operations — and  I  allude  especially  to  the  first 
three — give  a  choice  which  will  enable  the  surgeon  to  meet  any 
case  of  tongue-cancer ;  whichever  is  chosen  must  be  completely 
carried  out:  "niggling"  operations  lead  inevitably  to  return  and 
accelerated  growth  in  the  tongue  itself. 

(i.)  "Whitehead's. — The  advantages  of  this  are  very  great.  They 
are :  (a)  The  transverse  section  of  the  body  of  the  tongue  can  be 
placed,  deliberately,  well  behind  the  growth.  However  far  behind 
the  growth  the  loop  of  the  ecraseur  is  placed  before  the  operation, 
and  however  securely  it  seems  to  be  retained  in  sitii  by  large 
curved  needles,  as  the  loop  is  tightened  up,  owing  to  the  enormous 
strain  which  is  gradually  applied,  the  needles  and  the  loop  are 
forced  forwards  nearer  and  nearer  to  the  growth.  Now  the  neigh- 
bourhood of  this  is  all  ready  to  become  the  seat  of  malignancy. 
All  around  the  growth  the  epithelial  columns  are  ready  to  dip 
down  into  the  vascular  connective  tissue  beneath,  on  which  in 
health  they  never  encroach.  Again,  the  parts  around  are  loaded 
with  inflammatory  cells,  soft  and  vascular.  If,  as  is  very  likely, 
owing  to  the  tremendous  tension  to  which  it  is  submitted,  espe- 
cially when  the  parts  are  very  soft,  the  loop  comes  crushing  into 
this  neighbourhood  and  makes  the  section  here,  the  indipping 
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processes  which  extend  for  some  distance  around  the  actual  epithe- 
lioma may,  owing  to  the  vascularity  and  inflammation  consequent  , 
on  the  operation,  break  out  into  speedy  recurrence.    Again,  the 
insertion  of  the  needles  which  are  intended  to  keep  the  loop  well 
behind  the  growth  is  not  always  an  easy  matter,  especially  if  the 
growth  is  far  back,  and  if  the  front  teeth  are  well  developed  whilst 
the  molars  and  pre-molars  are  too  deficient  to  allow  of  wide  opening 
of  the  mouth  with  a  gag.    (b)  The  resulting  wound  is  very  clean, 
there  being  very  little  laceration  and  no  charring.    The  slight 
decomposition  which  would  take  place  from  an  extensive  operation, 
even  with  scissors,  is  readily  checked  by  the  use  of  creolin,  &c. 
The  advantage  of  this  in  saving  a  patient,  whose  vitality  is  already 
lowered,  from  the  depressing  effects  of  being  liable  for  days  to 
breathe  and  swallow  with  a  fetid  sore  in  his  mouth,  in  securing 
rapid  granulation  and  healing,  and  thus  enabling  the  patient  to  be 
early  propped  up,  and  soon  to  leave  his  bed,  must  be  obvious  to 
every  surgeon  who  knows  how  great  the  risk  is  of  fatal  septic 
bronchitis   in   these   cases.     For   the   same   reason  secondary 
hemorrhage  is  unknown.     (c)  The   instruments   required  are 
extremely  simple  and  few,  as  will  be  seen  from  the  account  of 
the  operation. 

The  Operation. 

It  is  most  essential  that  the  anesthetic  should  be  m  the  bauds 
of  a  man  who  can  be  thoroughly  trusted.    It  is  often  taken  badly 
in  these  cases,  with  much  dyspnoea  and  restlessness  at  first ;  and, 
during  the  operation,  owing  to  the  open  mouth  admitting  much 
air,  and  the  fear  of  interfering  with  the  operator,  the  patients 
often  "  come  to  "  frequently.    The  only  thing  is  to  get  them  we  1 
under  at  first ;  later  on  it  will  be  well  not  to  keep  them  too  much 
under  the  influence  of  the  anaesthetic,  in  order  that,  the  sensibility 
of  the  larynx  not  being  lost,  the  blood  may  not  enter  the  air 
passages.    The  administrator  must  watch  the  tint  of  the  lips,  tue 
veins  in  the  cheeks,  and  know  when  a  little  blood  is  only  safely, 
though  noisily,  bubbling  at  the  back  of  the  fauces,  and  when  it  ib 
getting  into  the  trachea.    I  look  upon  the  administrator  of  anes- 
thetics in  these  cases  as  nearly  as  important  as  the  operator  rwo 
reliable  assistants  are  needed  who  understands  the  steps  ol  m 
operation,  one  to  take  the  gag  in  charge,  and  to 
needed,  and  the  other  to  hook  back  the  corner  of  the  month  mm 
two  fingers  while  he  is  ready  to  sponge,  and  thus,  with  the  posmo 
of  the  head  over  to  this  side,  enable  the  blood  to  escape j  freely tiom 
the  wound  into  the  cheek  and  out  of  the  mouth,  with  the  aid  01 
deft  sponging.    Two  nurses  should  be  ready  to  supply 
these  Lii!  absolutely  clean,  soft, 

Condy's  fluid,  and  firmly  secured  on  holders    The  f olkm  ing 
ments  should  be  close  to  the  operator's  righthand--viz..  scissor* 

*  Mr.  Whitehead,  hearing  in  i88i"that  I  had  twice  0P^a'ejt^sr^ 
kindly  sent  me  a  pair  of  his  scissors.  They  are  rather  lo.  *^»Mr.  ^ue- 
fectly  Hat,  very  sharp  up  to  the  tips,  which  are  square  and  blunted. 
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a  few  pairs  of  Spencer  Wells'  forceps,  curved  on  the  flat,  a  needle 
in  a  handle,  threaded  with  stout  silk,  and  some  medium-sized 
ligatures  of  carbolised  silk. 

A  wood  light  is  absolutely  essential.  Daylight  close  to  a  window 
is  far  the  best.  If  it  is  needful  to  operate  when  the  above  cannot 
be  obtained,  as  in  a  succession  of  foggy  November  afternoons,  a 
o-ood  lamp  light,  concentrated  by  a  laryngeal  mirror,  will  be  useful. 
In  making  arrangements  for  a  good  light,  the  surgeon  will  re- 
member that,  while  the  removal  itself  takes  but  a  short  time, 
o-ettiug  the  patient  under  the  anaesthetic,  and  keeping  him  under 
its  influence,  often  render  the  operation  much  prolonged.  It  may 
not  be  superfluous  to  add  here  that  this  is  an  operation  which  calls 
for  coolness  and  decision  on  the  part  of  the  operator,  and  for 
promptness  with  their  help  on  the  part  of  all  those  who  assist.  No 
crowding  on  the  operator,  no  obstruction  to  the  light  by  bystanders, 
should  be  permitted  for  a  moment. 

Preliminary  Laryngotomy. — The  cpiestion  of  the  advisability 
of  this  operation  now  arises.  It  forms  no  part  of  a  "  Whitehead  " 
proper.  The  operator  who  introduced  the  scissors-method,  and 
whose  success  with  it  is  so  well  known,  never,  I  believe,  uses  a 
preliminary  laryngotomy.  In  my  first  6  cases  I  followed  him 
closely.  In  the  later  33  I  have  performed  laryngotomy  on  many 
occasions.  With  a  wider  experience,  I  am  led  to  think  very  highly 
of  this  preliminary  step,  and  of  the  plugging  of  the  back  of  the 
mouth,  which  it  renders  safe,  and  I  do  so  for  this  reason.  With 
the  fauces  plugged,  and  the  patient  breathing  through  a  laryn- 
gotomy cannula,  the  surgeon  can  neglect  the  haemorrhage  more, 
can  so  operate  more  deliberately,  and  thus  (and  this  is  the  value 
of  this  preliminary  step  in  my  mind),  at  every  step  of  the  opera- 
tion, can  have  the  parts  more  thoroughly  sponged  dry,  and  thus 
he  enabled  throughout  to  keep  more  surely  wide  of  the  disease. 
In  other  words,  I  do  not  dread  the  haemorrhage  which  accompanies 
a  scissors-operation  for  itself,  but  because  it  is  liable,  in  spite  of 
careful  and  prompt  sponging,  to  obscure  the  field,  and  thus  lead 
to  cutting  dangerously  near  the  growth — a  danger  especially  likely 
to  happen  if  the  haemorrhage  is  at  all  free,  if  the  parts  cut  are  very 
much  softened,  and  if  the  patient  is  not  taking  the  anaesthetic 
well.  For  these  reasons,  I  am  inclined  to  recommend  a  prelimi- 
nary laryngotomy,  with  plugging  of  the  fauces,  in  these  cases: 
(1)  When  a  surgeon  who  values  Whitehead's  operation  is  doubtful 
as  to  his  means  of  meeting  haemorrhage.  (2)  When  the  growth 
extends  beyond  the  middle  of  the  tongue,  into  the  posterior  third. 
(3)  When  the  floor  of  the  mouth  is  at  all  involved.  In  growths 
limited  to  the  anterior  half  of  the  tongue,  unless  there  is  much 
nxity,  laryngotomy  is  not  needed,  for,  as  will  be  seen  below,  suffi- 
cient of  the  tongue  in  such  cases,  after  very  little  use  of  the 
scissors,  comes  right  out  of  the  mouth. 

ead  s  latest  account  of  his  operation,  with  his  results  in  a  hundred  cases,  will  be 
found  [Brit.  Med.  Journ.,  vol  i.  1891,  p.  961). 
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If  it  is  decided  to  perform  laryngotomy,  this  operation  is  done  as 
at  p.  384,  and  a  soft  clean  sponge,  dusted  with  iodoform,  is  tied 
with  silk  into  appropriate  size  and  fixed  at  the  back  of  the  fauces, 
the  silk  being  brought  out  of  the  mouth  and  held  by  a  finger  of 
the  assistant  who  has  charge  of  the  gag.  This  sponge  must  be 
pressed  well  back,  and  care  taken  that  it  does  not  draw  back  and 
down  the  base  of  the  tongue,  or  it  may  cause  some  difficulty  in 
st'curin°-  the  Unguals  when  the  transverse  section  of  the  tongue  is 
made  far  back.    The  anesthetic  is  now  continued  through  the 

Fig.  124. 


tube,  an  additional  advantage,  brought  about  ^^gffl£ 
as  the  administration  of  the  anesthetic  does  not  inter  ere  wr th 
field  of  operation.    So  very  little  sloughing  and  swelling 0 :  ] ) 
follows  on  Mr.  Whitehead's  operation  that  ^.^J^'S 
may  usually  be  removed  as  soon  as  the  patient  is  back  m  bed, 
has  "  come  to  "  comfortably.  patient,  being 

Whether  laryngotomy  is  performed  »  e£„  wbich 

propped  up,  is  brought  quite  to  that  side  of  the  table ^0 
the  surgeoUand^A^ 

*  Of  these  I  prefer  Dr.  F.  W.  Hewitt's  -f^^^iHlSS 
readiest  and  most  efficient  in  case  of  need and  onthe^Ae 

instrument  in  the  administration  of  ™"*J*£  ^Administered  without 
run  two  tubes,  by  which  A.C.E.  mixture  or  chloroform  can 
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opposite  to  the  growth,  and  the  mouth  widely  opened.  _  The 
.'ton<me  is  then  transfixed  on  the  diseased  side  well  back  in  its 
anterior  third,  with  a  needle  in  a  handle  loaded  with  stout  silk ; 
this  is  looped  and  knotted,  and  the  tongue  thus  well  drawn  out  of 
the  mouth.  The  surgeon  then,  where  one  half  can  be  spared,  with 
a  sharp-pointed  bistoury,  splits  the  tongue  longitudinally  along 
the  raphe,  to  a  point  thoroughly  well  behind  the  growth.  It  has 
been  said  that  leaving  half  the  tongue  is  useless,  the  part  left  being 
but  little  under  the  patient's  control.  I  am  of  an  opinion  entirely 
different,  for  reasons  given  below. 

The  diseased  half  or  the  whole  tongue  being  drawn  well  out  of  the 
mouth  by  means  of  a  stout  silk  loop  or  reliable  tongue-forceps,  the 
surgeon  next  divides  with  scissors  the  mucous  membrane  between 
the  tongue  and  the  alveolar  process,  keeping  close  to  the  bone  so 
as  to  be  wide  of  the  disease.  The  anterior  pillar  of  the  fauces  is 
next  divided.  While  the  above  steps  are  taken  the  two  assistants 
sedulously  sponge  away  any  hfeniorrhage  into  the  hollow  of  the 
cheek  and  out  of  the  mouth,  the  cheek  being  retracted  as  above 
directed.  Careful  sponging,  and  sponge-pressure  on  bleeding 
points,  are  most  essential  if  the  surgeon  is  to  cut  wide  of  the 
disease. 

If  the  disease  has  implicated  the  fraanum  and  its  vicinity,  two 
or  three  of  the  lower  incisors  should  be  drawn  so  that  the  scissors 
may  be  introduced  on  a  level  with  the  disease.  If  this  is  not  clone, 
the  scissors  have  to  be  dipped  in  over  the  teeth  in  an  awkward 
way,  and  one  which,  as  soon  as  bleeding  occurs,  makes  it  impossible 
:to  make  sure  of  getting  below  the  disease.  The  scissors  can  be 
introduced  with  much  greater  facility,  and  used  to  much  better 
purpose,  if  a  gap  is  made  in  the  teeth.  These  can  be  kept,  and 
fitted  to  a  plate  later  on  by  a  dentist. 

When  half  of  the  tongue  has  been  freed  all  round,  the  muscles 
between  it  and  the  floor  of  the  mouth  are  cut  through  with  a 
series  of  short  snips  until  the  diseased  half  is  separated  on  the 
level  of  the  lower  part  of  the  jaw,  as  far  back  as  is  needful. 
During  this  stage  oozing  will  take  place,  and  one  or  two  small 
arteries  jet  with  varying  freedom  in  different  cases,  but  these  will 
yield  to  pulling  steadily  on  the  tongue  and  to  firmly  applied 
sponge-pressure. 

The  tongue  having  been  freed  horizontally  up  to  a  point  well 
behind  the  disease,  the  transverse  section  is  now  made,  and  here  I 
nave  found  the  following  precaution  useful :— Instead  of  cuttino- 
straight  across  the  half  and  trusting  to  being  able  to  secure  the 
ungual  ou  the  face  of  the  stump,  a  step  by  no  means  always  easy 
01  accomplishment,  owing  to  the  artery  being  often  at  once  ob- 
scured by  a  small  pool  of  blood,  and  to  the  not  infrequent  softness 
01  the  tissues  m  these  cases,  I  cut  a  deep  groove  through  the 


any  interference  with  the  surgeon.  A  gag  is  still  needed  for  edentulous  jam 
ine  best  here  is  a  dentist's  gag. 
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tough  mucous  membrane  of  the  side  and  dorsum,  and  b 
through  the  softer  muscular  tissue  with  the  closed  scissors  or  a 
steel  director  till  the  lingual  nerve  and  artery  are  seen,  next,' 
having  applied  a  long-bladed  pair  of  torsion-forceps  to  the  re- 
maining tissues,  cut  away  the  half  of  the  tongue  in  front  of  the 
forceps,  and  then  twist  or  tie  the  lingual  artery  which  has  thus 
been  secured.* 

If  it  be  needful,  the  surgeon  then  proceeds  to  deal  with  the 
other  half  of  the  tongue,  a  step  which  is  much  facilitated  by  the 
room  given  for  manipulation  by  the  removal  of  the  first  half. 

Removal  of  Half  the  Tongue.— On  this  subject  I  may  quote 
ao-ain  from  my  article  in  the  Guy's  Reports,  p.  252:  "(1)  The 
removal  of  half  the  tongue  is  suitable  and  strongly  called  for  in 
certain  cases.    (2)  That  such  an  operation,  performed  in  fitting 
cases,  leaves  the  patient  with  an  organ  which  is  (a)  safe  from 
recurrence,  (($)  a  most  useful  one  in  speaking,  swallowing,  &c. 
(3)  That  it  is  only  by  operating  early  in  these  cases,  and  by  thus 
beino-  in  a  position  to  promise  the  patient  that  the  less  severe 
operation  will  be  sufficient,  and  will  give  him  immunity  from 
disease  and  leave  him  with  a  most  useful  organ,  that  we  shall 
ever  attain  to  better  success  in  our  operations  for  cancer  of  the 
tongue,  removal  of  the  tongue  being  a  mutilation  especially 
dreaded  and  deferred  by  the  patient."    Two  cases  are  then  given 
in   detail   in   which   I   had  removed  half   the  tongue.  TTu 
condition  of    the   tongue   subsequently  to  removal  of  one  halj 
longitudinally.— -Having  seen  the  male  patient  lately,  over  three 
years  since  the  operation,  a  short  account  of  the  condition  presented 
by  his  tongue  and  mouth  will  not  be  out  of  place. 

On  looking  into  the  patient's  mouth,  the  tongue  is  seen  to  be  directed  con- 
stantly  over  to  the  left  side  by  the  unbalanced  fibres  of  the  right  half,  the  tip 
especially  being  curled  round  to  the  left  side  and  a  little  backwards.  The 
mucous  membrane  on  the  floor  of  the  mouth  on  the  left  side  is,  as  is  always  so  in 
these  cases,  loose  and  prominent  from  the  constant  dragging  on  it  of  the  remain- 
ing tongue  MolilUy. -When  the  patient  is  asked  to  protrude  his  tongue  beyond 
the  lips,  there  is  nothing  in  the  mouth  to  prevent  his  tongue  from  doing  so  ;  the 
ton-vie  is  pushed  out  between  the  lips,  but  owing  to  its  tendency  to  cur  round 
towards  the  left  it  does  not  come  beyond  them.  From  the  same  cause  Mr.  C.  is 
unable  to  touch  the  right  commissure  of  his  Hps  with  the  tip  of  his  tongue. 
When  asked  if  he  can  touch  the  hard  palate  with  his  tongue,  he  can  do  so  when 
the  teeth  are  half  an  inch  apart,  not  when  the  jaws  are  widely  separated 
Sveeck  _Mr.  C.'s  own  account  is  that  he  is  always  intelligible,  save  when  excited 
as  in  talking  politics."  His  voice  is  loud  and  ample.  His  speech  is  clear  and 
intelligible,  save  when  one  or  two  consonants,  especially  two  dentals,  requiring 
rapid  touching  of  the  incisors  or  hard  palate  by  the  tip  of  the  tongue,  succeed 
each  other  closely,  as  in  the  word  "  literal."    Taste—This,  the  patient^ays^s 

*  If  anv  difficulty  occur  in  dealing  with  a  divided  lingual,  especially  if  the 
tongue  has  been  divided  far  back,  a  suggestion  of  Mr.  Heath's  will  be  found  "M* 
useful-viz.,  to  hook  one  or  two  fingers  into  the  pharynx  over  the  stump  oft 
tongue,  and  to  draw  this  forwards,  thus  at  once  arresting  the  hemorrhage  bj 
pressure,  and  bringing  into  view  the  bleeding  point. 
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absolutely  unimpaired.  Mastication.— It  is  here  only  that  Mr.  C.  allows  that  any 
difference  is  to  be  noticed  since  the  operation.  Thus  in  certain  actions,  e.g. 
chewing  up  a  bitten  piece  of  apple,  manipulating  a  portion  of  herring  so  as  to 
avoid  swallowing  small  bones — in  such  actions  as  these  he  states  that  "  the  left 
half  of  his  mouth  does  not  act  as  well  as  the  right,  the  latter  having  a  little  more 
work  to  do." 

Where,  in  fitting  cases,  it  is  possible,  after  splitting  the  tongue, 
to  leave  one-half  of  it,  this  part  will  be  found  most  useful  in 
speaking,  swallowing,  &c,  and  I  am  further  most  strongly  of 
opinion  that  if  patients  could  be  assured  that,  by  early  operation, 
half  only  of  the  tongue  would  require  removal,  they  would  submit 
much  more  readily  to  an  operation  which  they  dread  so  peculiarly, 
and  to  the  grievous  putting  off  of  which  is  due  the  very  small 
percentage  of  permanent  cures. 

Slitting  the  Cheek  (Fig.  125). — This  step  is  an  excellent  one. 
It  may  be  made  use  of,  in  men  especially,  in  cases  where  the 
disease  is  situated  very  far  back,  extending  close  to  or  on  to  the 
anterior  pillar  of  the  fauces,  where  the  haemorrhage  is  expected  to 
be  especially  free,  where  the  light  is  unavoidably  very  bad,  or 
where  there  is  unusual  difficulty  in  getting  the  jaws  well  apart. 
The  cheek  is  slit  as  far  back  as  the  anterior  border  of  the  masseter, 
the  facial  artery  and  other  small  branches  being  secured  at  once. 
The  parts  require  most  careful  adjusting  afterwards,  especially  at 
the  corner  of  the  mouth,  where,  from  the  dribbling  of  saliva,  primary 
and  exact  union  is  not  always  secured. 

Preliminary  Ligature  of  the  Linguals. — This  step  was  very 
largely  practised  by  Prof.  Billroth  (Clin.  Surg.,  Syd.  Soc.  transla- 
tion by  Mr.  Dent,  p.  113).  Unfortunately  he  expressed  no  opinion 
as  to  its  value,  merely  stating  that  he  ligatured  the  artery  twenty- 
seven  times  (apparently  in  all  as  a  preliminary  step),  and  that  no 
secondary  haemorrhage  ever  followed,  and  that  the  wound  always 
healed  satisfactorily. 

I  have  never  taken  this  precaution  myself,  and  I  do  not 
recommend  it,  for  the  following  reasons :— (1)  In  three  cases  in 
which  I  know  of  this  precaution  having  been  taken,  the  haemor- 
rhage was  as  free  as  in  the  usual  operation  with  scissors,  per- 
formed without  any  such  preliminary.*  (2)  I  think  that  an 
experience  derived  from  operations  in  thirty-nine  cases  justifies 
me  m  saying  that  if  the  operation  with  scissors  be  performed 
with  attention  to  the  details  given  above,  the  haemorrhage  is  not 
so  difficult  to  deal  with  as  to  require  this  precaution. t  (3)  The 
ligature  of  both  linguals  is  by  no  means  an  operation  that  can  be 
done  quickly,}  and  requires  a  good  light.  It  may  thus  take  up  a 
good  deal  of  the  time  required  for  dealing  with  the  disease  of  the 

hv^A  °Poraui0nS  W6re  here  Performed  by  tw°  of  my  colleagues,  and  there  could 
oe  no  doubt  that  the  vessels  were  secured. 

hPW  WriUn5  thiS  1  am  taking  tt  f0r  Sranted  that  the  surgeon  will  be  aided  by 
aoipers  as  apt  and  ready  as  I  have  been  fortunate  enough  to  find. 
I  The  operation  is  fully  described,  and  its  difficulties  entered  into,  at  p.  470. 

2  A 
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tongue  itself.  If  it  be  answered  that  diseased  glands  can  be 
dealt  with  at  the  same  time  and  by  the  same  incisions,  I  must 
state,  in  no  contradictory  spirit,  that  I  am  of  a  distinctly  con- 
trary opinion.  Removal  of  epitheliomatous  glands  requires  of 
itself  much  time  and  painstaking,  lying,  as  they  do,  m  long  chains, 
and  in  relation  with  most  important  structures.  If  they  are  to 
be  removed  with  that  thoroughness  which  alone  justifies  any 
attack  on  them,  this  should  be  done  with  the  full  allowance  of 
time  and  the  undivided  attention  which  are  given  by  a  separate 
operation,  either  before  or  after  that  on  the  tongue. 

Mr  Treves  {Operative  Surgery,  vol.  ii.  p.  20i)  is  a  strong  advo- 
cate of  ligature  of  the  Unguals  before  performing  Whitehead  a 
operation,  for  the  following  reasons:  (1)  Without  it  the  haemor- 
rhage is  sufficiently  copious  to  hamper  the  operator     I  hat  the 
hemorrhage  is  free  with  the  scissors  alone,  none  will  deny.  But 
it  may  be  safely  met  by  a  cool  and  deliberate  operator  if  the 
patient  is  kept  well  propped  up,  with  the  head  to  one  side  and  the 
cheek  on  that  side  open  and  retracted.    Of  the  imperative  need  of 
a  skilled  anesthetist  and   assistants   I   have   already  spoken. 
(2)  That  it  enables  the  surgeon  to  deal  with  enlarged  lymphatic 
glands,  perhaps  not  to  be  felt  through  the  skm     I  freely  admit 
the  importance  of  this,  a  matter  to  which  I  have  drawn  attention 
(V  S6i),  and  elsewhere.    Personally,  I  should  prefer  to  remove 
the  tongue  first,  and  then,  if  the  patient's  condition  admitted  of  a 
furtherf  and  very  possibly,  a  prolonged  operation  to  remove  the 
Sands     (i)  Mr  Treves  states  that  ligature  of  the  hnguals  is  easj , 
and  that  a  period  of  seven  minutes  is  a  fair  average  of  the  tune 
requ  red  to  secure  each  vessel.    My  reply  to  this  is  very  simple 
The  advice  I  give  in  this  book  is  not,  for  one  moment,  minded  to 
apply  to  surgeons  of  Mr.  Treves'  operative  experience  or  anything 

aT)aCSyme's°  Operation*  (Fig.  I2 5). -This  consists  in  dividing 
the  symphysis  menti  and  then  removing  the  whole  tongue  and 
floor  oT  the  mouth  with  knife  or  scissors,  or,  partly  with  one  of 
+Vipqp  and  partly  with  the  ecraseur. 

1  It  is  a  fL  rno're  serious  operation  than  the  one  already ■ 
™d  often  involves  prolonged  after-treatment,  owing  to  the  taidy 
^ofoiZ  Z  PIt  should  be  reserved  forthose  cases  m jh? 
the  ulcer  involves  the  floor  of  the  mouth,  or  m  which,  m .add  ion 
fo  an  nicer  on  the  side,  a  hard  mass  of  infiltration  can  be  te It  in 
rrbt^of  the  organ.    Where  this  operation "j^jg 
in  an  aged  or  broken-down  patient  every  attempt  should  oe 
S  improve  the^eneraU^ 

Mes  of  his  casein.  w  '  pasted.  Whentje 

of  this  operation,  both  of  Prot   by  me s  \        h  increased,  chiefly 

taking  food. 
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criven,  and  a  preliminary  laryngotomy  performed,  if  needful,*  the 
patient's  head  and  shoulders  are  raised,  and  the  surgeon  divides 
the  soft  parts  of  the  chin,  as  far  down  as  the  hyoid  bone,  if  the 
soft  parts  in  the  floor  of  the  mouth  are  much  implicated.  The 
vessels  being  secured,  the  jaw  is  drilled  below  the  teeth  \  inch  on 
either  side  of  the  middle  line  and  then  sawn  through,  f  The  mouth 
must  be  kept  carefully  sponged  out,  and  the  halves  of  the  jaw 
being  forcibly  retracted,  the  tongue  is  well  drawn  out  by  a  loop  of 
silk,  the  mucous  membrane  snipped  through  between  the  tongue 
and  the  alveolar  process,  and  the  anterior  pillars  next  divided. 
The  genio-hyoglossi  %  and  genio-hyoids  are  next  divided,  and  the 
tissues  in  the  floor  of  the  mouth  separated  as  deeply  as  necessary 
with  the  scissors  or  blunt-pointed  bistoury  aided  by  the  finger, 
partly  by  cutting  and  partly  by  tearing,  any  vessels  that  require 
it  being  tied  or  twisted.  The  tongue  being  thus  freed  laterally 
and  below  as  far  back  as  is  needful,  the  transverse  section  is  made, 
one-half  at  a  time,  with  the  precautions  recommended  at  p.  367. 

The  floor  is  now  carefully  inspected,  and  any  suspicious  patches 
or  enlarged  glands  most  carefully  removed.  In  raising  the  former, 
before  using  the  scissors,  a  tenaculum  is  often  very  useful.  If  it 
be  preferred,  though  I  in  no  way  recommend  it,  as  soon  as  the 
attachments  of  the  tongue  to  the  floor  and  sides  of  the  mouth  are 
sufficiently  divided,  the  transverse  section  can  be  made  with  an 
ecraseur,  the  loop  of  which  is  slipped  over  the  tongue  and  kept  in 
position  by  two  curved  needles  as  at  p.  374. 

The  two  halves  of  the  jaw  can  then  be  wired,  but  to  promote 
speedy  union  a  cap  of  vulcanite  or  silver  should,  later,  be  fitted  on 
to  prevent  displacement  of  the  fragments.  A  drainage-tube  should 
be  brought  through  from  the  mouth  to  a  point  just  above  the 
hyoid  bone,  before  the  soft  parts  are  united  with  sutures. 

(hi.)  Kocher's  §  Method,  by  Lateral  Infra-maxillary  Incision 
(Fig.  125).— This  operation,  like  the  last,  is  a  severe  one;  it  also 
opens  up  freely  the  connective  tissue  of  the  neck.  It  is  said  to 
have  the  great  advantage  of  enabling  the  surgeon  to  deal  with 
mischief  far  back  in  the  tongue  and  at  the  same  time  of  removing 
enlarged  sub-maxillary  glands.  The  statement  that  the  operation 
can  be  performed  aseptically  must  be  received  with  much  caution, 


*  As  a  rule  this  step  is  not  required.    When  the  divided  jaws  are  held  well 
asunder,  the  blood  flows  freely  out  of  the  mouth, 
t  By  some  it  is  advised  to  saw  this  somewhat  angularly  instead  of  vertically  to 

fnT  lmterl0°king  and  UDi0n  °f  the  fragments.  As,  however,  necrosis  may 
tollow  this  as  well  as  the  other  form  of  bone-section,  the  longer  time  that  it 
entails  is  scarcely  worth  giving. 

which  Siy,°nei °f  t0ngUe  nCeds  removal~a  rare  contingency  in  the  cases 
con™,     \  a         °fratlon-the  complete  separation  of  these  muscles  and  the 

TT 7 vT '  °f^e  falHng  back  of  the  t0DSue  wil1  alike  be  voided, 
draw  tt"  Jll ■      C  U1'  B,d- XHL  l88°-    Mr-  Barker  wa*  the  "rst,  I  believe,  to 

^  wS4f.5St surgeons  t0  this  operation  ("Diseases  of  thc 
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It  is  impossible  to  cleanse  thoroughly  the  naso-pharynx,  antrum,  and 
other  regions  which  lie  near,  and  the  plugging  of  the  nostrils  wtffa 
aseptic  wool  and  packing  the  wound  with  gauze  which  will  need 
changing,  involves  much  misery  to  the  patient.   The  mouth  being 
disinfected  with  a  I  in  3000  perchloride  of  mercury  solution,  and  a 
preliminary  laryngotomy  performed,  an  incision  is  made  from  jurf 
below  the  symphysis  down  to  the  hyoid  bone  and  following  the 
digastric  muscle  back  to  the  anterior  edge  of  the  sterno-masto^ 
and  then  up  to  near  the  lobule  of  the  ear     The  flap  thus  marked 
out  of  platysma  and  fasche  is  then  turned  up,  and  the  facial  artery 

Fig.  125. 


The  incisions  on  the  nose  are  those  of  Oilier  for  the 
polypi,  P.  3X5-    Below  are  seen  three  for  the  removal^  thett»g«  ^ 

tied.    The  sub-maxillary  region  is  then  ti^gUy 

and  the  lingual  artery  secured  ^,a^t^gX^outn  is  now 

^tT^T^rcr^^  -  —  

lingual  being  tied  if  needed.  .      f  ant[. 

f he  large^wound  is  then  carefully  packed  with  stn 

of  septic  broncho-pneumonia  nneration  as  strictly  auti- 

If  it  be  desired  to  condnct  { of  5aHcyUc  wool 


septically  as  possible,  before  it  is  begun  ph 
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must  be  placed  in  the  nose,  the  cavity  of  the  mouth  well  washed 
out  with  1-3000  mercury  perchloride  solution,  and  irrigation  used 
at  the  operation  and  at  each  dressing.  As,  however,  it  is  im- 
possible to  render  aseptic  the  closely  contiguous  cavities  of  the 
posterior  nares  and  pharynx,  and  as  the  patient  will  require 
feeding  at  regular  intervals  with  a  nasal  tube,  I  would  prefer 
to  trust  to  sufficiently  frequent  changes  of  the  gauze  with  which 
the  wound  is  plugged,  dusting  in  creolin  and  powdered  boracic 
acid,  painting  on  with  a  camel's-hair  brush  iodoform  and  ether, 
and  securing  free  drainage  by  a  drainage-tube  which  has  one  end 
brought  out  of  the  mouth  and  the  other  at  the  lower  and  posterior 
angle  of  the  wound,  both  lodged  in  aseptic  dressings. 

Several  English  surgeons  have  lately  •  drawn  attention  to 
Kocher's  method,  already  alluded  to,  of  packing  the  wound  with 
antiseptic  gauze  and  bringing  a  drainage-tube  out  into  the  sub- 
maxillary region.  Mr.  Butlin  gives,  with  especial  care,  the  details 
with  which  this  method  has  been  employed  by  Kocher  himself, 
who  lost  only  one  patient  from  the  operation  in  fourteen  cases, 
and  by  Billroth,  whose  results,  published  by  Woelfler,  show  the 
last  seventeen  cases  thus  treated  to  have  been  all  successful. 

I  have  not  myself  made  use  of  this  method,  for  these  reasons: 
I  consider  (1)  that  other  means  give  as  good  results,  and  in  a 
way  more  agreeable  to  the  patient,  and  I  may  add  here  that,  out 
of  thirty-nine  cases  of  Whitehead's  method,  I  have  only  lost 
three*  from  the  operation.  (2)  That  this  method  of  packing  with 
gauze  does  not,  and  cannot,  give  absolutely  reliable  aseptic  results. 
It  would,  I  think,  be  easy  to  prove  this  from  the  constant  soaking 
of  saliva  and  other  matters,  in  which  this  wound  differs  from 
others,  but  no  better  proof  can  be  given  than  the  fact  that  a 
patient  on  whom  Mr.  Butlin  himself  made  trial  of  this  method 
died,  on  the  eighth  day,  of  septic  pneumonia. 

(w.)  The  Ecraseur.— This  may  be  used  in  different  ways  ; 
the  two  following  are  the  chief  ones : 


The  first  of  these  was  a  Jew,  prematurely  aged,  with  epithelioma  supervening 
on  syphilis,  who  died,  on  the  eighth  day,  of  broncho-pneumonia.  I  fear  that  this 
was  septic,  though  my  colleague,  Dr.  Mahomed,  who  saw  the  patient  during  life, 
and  who  made  the  post-mortem  examination,  being  influenced,  chiefly,  by  the 
sweet  condition  of  the  mouth,  was  of  a  different  opinion.  In  the  second  case, 
J0'3"  itinerant  musician  over  fifty,  much  broken  down  by  poverty,  exposure, 
naH  removed  the  tongue  far  back  for  extensive  epithelioma.  The 

P  uent  was  left  in  bed,  with  orders  that  he  should  be  carefully  watched.  For 
him0  tbeSe  WeTC  n0t  carried  oufc-    On  my  return  in  an  hour's  time  I  found 

Thisw         mouth  ful1  of  clot>  and  a  Porringer  half  filled  with  bright  blood. 

arch  "1  °°l1Dg  fr°m  a  VGSSel  in  the  fl00r  of  the  mouth  close  t0  the  loft  alveolar 
while  th  Patient  was  most  unruly,  I  had  ether  given  for  a  few  minutes, 

never ''7V°T..WaS  seCured-  No  further  bleeding  took  place,  but  the  patient, 
of  old  h  i!  properly'dyingabout  sixteen  hours  later.  His  lungs  were  the  seat 
but  th  ™ncno-Pneiimonia.  and  his  kidneys  showed  advanced  fibroid  change, 
nndonhtm  T1  Sh°Ck  °f  the  hremorrhage  and  some  blood  in  his  lungs  were 
teeny,  the  cause  of  his  death.    Broncho-pneumonia  carried  off  the  third. 
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1 .  Through  the  mouth,  in  combination  with  scissors,  a  method 

used  by  Mr.  Baker.* 

2.  By  means  of  a  puncture  in  the  sub-maxillary  region,  or 
through  a  wound  which  has  to  be  made  here  in  the  removal  of 

enlarged  glands.  , 

The  first  of  these  only  will  be  described  here,  as  it  the  ecraseur 
has  to  be  made  use  of,  it  is  by  far  the  simplest  and  speediest 
method  of  using  it.  . 

In  addition  to  the  instruments  already  given  m  the  description 
of  the  operation  with  scissors,  the  surgeon  must  be  provided  with 
a  stout,  short  ecraseur,  curved  on  the  flat,  working  smoothly  and 
carrying  a  strong  loop  of  whipcord,  not  of  wire.f 

The  first  part  of  the  operation  resembles  that  given  at  page  366. 
The  tongue  being  well  drawn  out  with  a  silk  loop,  the  anterior 
pillar  and  the  mucous  membrane  between  the  alveolar  margin  and 
the  tongue  being  cut  through,  the  tongue  is  then  split  with  a 
bistoury  along  the  raphe  as  far  back  as  is  needful,  and  its  attach- 
ments to  the  floor  of  the  mouth,  partly  snipped  through  with 
scissors,  partly  torn  through  with  the  finger.    The  tongue  being 
now  freed  sufficiently  to  make  the   transverse   divisions  two 
slightly  curved  needles,  in  handles,  are  made  to  perforate  the 
tongue  a  full  inch  behind  the  posterior  limit  of  the  disease  and 
the  loop  is  then  slipped  on  and  adjusted  behind  the  needles. 
Before  doing  this,  I  would  strongly  recommend  that  a  groove 
be  cut  with  the  scissors  through  the  mucous  membrane  of  the 
dorsum  and  sides  of  the  tongue  (p.  367) ;  this  «imP^feP^ 
serve  to  steady  the  bite  of  the  ecraseur  and  lessen  the  risk  ot 
its  gradually  coming,  as  it  is  tightened  up,  dangerously  near  the 
growth  and  it  will  also  shorten  the  time  that  the  loop  takes  to 
Kits  work.    When  first  adjusted,  the  ecraseur  Jjayk^ 
more  quickly,  but  as  soon  as  real  resistance  is  felt  the  screw  most 
be  turned  more  slowly,  a  half  or  three-quarter  turn  being rnade 
every  minute,  or  at  longer  intervals  if  the  loop  seems to  be ^  uttu  g 
too  quickly.    To  avoid  bleeding  and  snapping  of  the  wire  tne 
££  of  the  loop  when  once  buried  must  be  very  dehb e^ 
(HutcSon),  the  operation  taking  from  half-an-hour  to  an  hour. 

*  Lancet,  April  xo,  1880  ;  Diet,  of  Surg.,  vol.  ii    Mr  Hutchinson  J£ 
Joum.,  vol,  ii.  p.  1247)  is  a  very  strong  .  large 

success,  it  must  be  remembered,  is  largely  explained  by  the  acts  tta  ^ 
number  of  his  cases  have  been  partial  excisions  and  man lyoc,tcd 
private  patients.    It  is  well  known  how  strongly  Mr.  Hutchinson  has  aa 

^mTbX^  of  tne  Tongue,  p.  334>  the  following  ^  The  .# 

instance  of  death  from  hemorrhage  "in  my  table  °™™*^™L*S*  *" 
whose  tongue  was  removed  with  a  strong  wire  *«^w££lJ*«  hJ  been 
tissue  of  the  tongue  like  a  knife,  much  more  V^^*^  £ was  not  en>r 
intended.    There  was  some  smart 

to  get  the  man  out  of  the  operating  theatre  alive.  The  artery  ^  .. 

secured,  the  bleeding  recurred,  and  the  patient  sank  and  died  a 
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If  oozing  takes  place  from  hurried  use  of  the  ecraseur,  it  will  be 
far  more  difficult  to  arrest  on  a  surface  bruised  by  this  instrument 
than  on  one  clean  cut  by  scissors. 

"When  the  whole  tongue  is  removed,  the  ecraseur  should  always 
be  applied  to  each  half  separately.  Making  the  transverse  section 
across  the  whole  tongue  at  once  is  most  tedious,  and  the  great 
strain  is  likely  to  be  too  much  for  the  loop  or  instrument  itself. 
It  also  causes  the  constricted  tongue  to  swell  into  a  large  livid 
mass,  which  much  obstructs  the  breathing ;  and  if,  as  is  likely, 
both  the  linguals,  which  are  left  to  the  last,  are  divided  simul- 
taneously, the  furious  spirting  of  these  vessels  in  two  crossing 
streams  is  most  embarrassing. 

I  do  not  recommend  the  use  of  the  ecraseur  for  these  reasons: 

1.  However  well  behind  the  disease  the  loop  is  placed  at  first 
(a  step  by  no  means  easy  to  secure  where  the  disease  is  situated 
far  back),  as  it  is  slowly  tightened  up  it  tends  to  come  forward 
(even  when  a  groove  has  been  cut  in  the  mucous  membrane), 
gradually  grinding  the  needles  placed  to  keep  it  in  position  and 
the  loop  closer  and  closer  upon  the  diseased  area,  or,  if  not 
actually  into  this,  into  one  from  its  close  contiguity  ready  to  take 
on  disease. 

2.  I  have  seen,  again  and  again,  however  carefully  the  tight- 
ening of  the  loop  has  been  managed,  that  this  is,  finally,  not 
fine  enough  to  divide  the  lingual  artery,  which  is  dragged  out  in 
the  eye  of  the  loop,  and  has,  after  all,  to  be  secured  by  ligature 
or  torsion,  often  not  without  previous  furious  bleeding. 

The  galvanic  ecraseur  has  not  been  described.  I  mention  it 
here  only  to  condemn  it.  During  the  operation  the  loop  may 
break,  or  it  may  cut  its  way  too  rapidly  through  the  softened 
tissues,  especially  if  the  heat  used  is  too  great.  Later  on,  the 
patient  has  still  to  run  the  gauntlet  of  the  risks  of  septic  lung 
trouble  and  secondary  liEemorrhage  which  the  use  of  this 
treacherous  instrument  entails. 

After-treatment.— The  chief  objects  here  are :  (i)  To  keep 
the  wound  sweet ;  (2)  to  give  sufficient  food. 

The  treatment  I  have  made  use  of  is  as  follows:  For  some 
days  before  the  operation  I  make  the  patient  practise*  frequently 
washing  out  his  mouth  with  Condy's  fluid,  sitting  up,  and  with 
the i  head  alternately  dependent  to  either  side.  He  also  gets  used 
to  feeding  himself  with  a  drainage-tube  attached  to  a  feeder-spout 
and  pasSed  by  himself  to  the  back  of  his  throat,  f 

After  the  operation,  the  cut  surface  is  brushed  over  with  a 
j-omtion  of  zmc  chloride,  gr.  x— gj,  or  iodoform  in  ether;  of  the 

o,  l  prefer  the  latter  at  this  time.    Morphia  is  given  as  freely 

milt  ?Y mth_lce  t0  suck'  and'  if  tte  Patient's  condition  is  low, 
_^t^^brandyare  administered  either  by  a  soft  oesophageal  tube 

This  gives  him  something  to  occupy  his  mind,  and  cleanses  the  mouth. 

«.    PatleDt  18  at  aU  intclligcnt.  he  will  do  this  for  himself  far  more  pain- 
»essiy  than  an  assistant  can. 
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or  by  enemata,  or  both.  But  I  have  generally  found  that,  after 
the  first  six  hours,  a  patient  previously  practised  in  the  matter 
will  give  himself  sufficient  food.* 

After  the  patient  has  had  his  first  sleep,  the  surface  is  brushed 
over,  every  two  or  three  hours  at  first,  with  iodoform  and  ether, 
and  the  patient  is  soon  encouraged  to  sit  up  and  wash  out  his 
mouth  constantly  with  carbolic  acid,  1  in  60  or  80,  while  from 
time  to  time  the  stump  is  painted  over  with  ether  and  iodoform,  a 
solution  of  creolin,  or  the  following  wash,  a  saturated  solution  of 
iodoform  in  ether  with  one  volume  in  ten  of  tuqoentine  added 
(Whitehead),  or  a  wash  of  a  tablespoonful  of  spirit  of  wine  in  a 
tumbler  of  water  (Hutchinson).    He  should  be  kept  warm  and 
free  from  draughts,  and  either  propped  up  or  turned  on  to  either 
side.    I  try  to  induce  my  patients  to  sit  up  a  little  on  the  second 
day  if  possible,  and  get  them,  when  this  is  feasible,  into  an  armchair 
a  day  or  two  later.    Yolks  of  eggs,  arrowroot,  soups,  pulped  vege- 
tables in  broths,  and  such  like  are  soon  added  to  the  milk  and 
brandy,  and  beef  tea. 

Causes  of  Failure. 

(1)  Broncho-pneumonia.  Pneumonia.  Abscess  and  gangrene 
of  the  lungs.  These  must  be  placed  first  on  account  of  their 
frequency.  Septic  in  their  nature,  and  due  to  the  patient  breathing 
foul  gases,  and  drawing  down  putrid  -  fluids  into  his  lungs,  the 
treatment  must  be  preventive,  every  endeavour  being  made  to 
keep  the  mouth  sweet,  and  to  relieve  the  patient's  breathing  by 
attention  to  the  details  already  given. 

(2)  Haemorrhage.    This  is  rarely  met  with  at  the  time  of  the 
operation  or  soon  after,  if  every  spirting  artery  has  been  pro- 
perly secured.    It  will  also  be  rarely  met  with  as  a  secondary 
complication  if  the  wound  has  been  kept  sweet.    In  cases  of 
bleeding,  if  the  application  of  a  silk  ligature  to  the  bleeding 
point  taken  up  by  a  Spencer  Well's  forceps  or  a  tenaculum  is 
impossible,  firm  pressure  with  a  sponge  on  a  holder  should  be 
made  use  of  after  all  clots  have  been  removed.    If  the  wound  has 
been  allowed  to  become  foul,  it  must  be  cleansed  by  brushing  it 
over  with  iodoform  and  ether,  or  with  turpentine— a  most  power- 
fully cleansing  styptic,  f  and  one  always  to  be  used  m  preference  to 
perchloride  of  iron.    If  all  the  above  fail,  either  applying  and 
leaving  in  situ  a  pair  of  Spencer  Wells'  forceps,  packed  around  with 
soft  gauze,  or  ligature  of  the  lingual,  must  be  resorted  to  (p.  4/OJ- 

(3)  Cellulitis.  Erysipelas.  (4)  Pyemia.  (5).  ^austion-- 
more  rarely,  shock.  (6)  (Edema  of  the  glottis.  (7)  Suffoca  10 
from  falling  back  of  the  tongue.  (8)  Recurrence.  I _havc » apoBJ 
fully  of  the  gravity  of  this  complication  at  p.  361.  lor  the  nu 
year  after  the  operation  every  patient  should  come  under  skilled 
supervision  at  intervals  of  a  month  and  no  more.  

'  *  If  this  is  not  the  case,  a  soft  tube  must  be  passed 
-  ■(•  See  the  remarks  at  p.  469.    M  the  bleeding  is  of  the  nature  of  ooang, 
two  injections  of  ergotin  should  certainly  be  tried. 
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OPERATIONS  ON  THE  TONSIL. 
REMOVAL  OP  NEW  GROWTHS  OF  THE  TONSIL. 


The  new  growths  here  are  most  commonly  round-celled  sarco- 
mata and  epitheliomata. 

In  sarcomata  there  is  steady  enlargement  of  one  tonsil  in  an 
adult,  without  pain  at  first  or  inflammation,  a  globular  swelling, 
the  size  of  a  walnut,  appearing  firmly  elastic,  tending  to  infiltrate 
adjacent  structures,  and  fungate  as  a  sloughing  mass  into  the 
mouth. 

In  the  epitheliomata,  the  patients  are  older  :  the  mischief  often 
begins  "as  a  sore  throat."  The  mass  occupying  the  site  of  the 
tonsil  is  now  much  harder  and  soon  ulcerates,  forming  an  ex- 
cavated ulcer  with  the  characters  of  epithelioma.  The  base  of 
the  tongue  may  be  involved  secondarily.  Dysphagia,  emaciation, 
&c,  are  more  rapid  here. 

Before  describing  any  operations  for  removal  of  tonsillar 
growths,  it  is  right  to  allude  to  their  great  malignancy,  owing  to 
the  rapidity  with  which  the  glands  are  affected.  In  this,  rather 
than  in  the  importance  of  its  relations,  lies  the  failure  of  operations 
on  the  tonsil,  and  no  one  who  has  watched  the  rapidity  with 
which^  enlargement  of  the  glands  at  the  angle  of  the  jaw  takes 
place  in  subacute  tonsillitis  will  wonder  at  this. 

Mr.  Butlin  (Op&r.  Surg,  of  Malig.  Bis.,  p.  174),  writes  on  this 
point :  "  So  early  in  the  course  of  the  disease  are  the  glands 
affected  that  they  may  appear  as  large  swellings  in  the  neck 
within  a  few  weeks  of  the  period  at  which  the  first  signs  of  the 
disease  were  noticed  by  the  patient.  On  the  other  hand,  there 
may  be  no  visible  or  tangible  glandular  enlargement  until  six  or 
more  months  have  elapsed  from  the  first  occurrence  of  enlargement 
ot  the  tonsil.  The  disease  proves  fatal,  in  very  many  instances, 
vnttiin  a  year,  or  even  six  months  of  its  first  appearance  ;  indeed, 
ew  persons  survive  for  more  than  three-quarters  of  a  year." 

■Ur.  Newman  (Mai.  Bis.  of  the  Throat  and  Nose,  p.  176)  draws  a 

ichr!>?10n  ?Gre  Which  may  be  of  Practical  importance.  While 
^mrfctmg  that  round-cell  sarcomata  quickly  invade  the  glands, 
Pomts  out  that  the  spindle-celled  sarcomata  may  remain 
utea  within  a  capsule,  and  so  be  capable  of  complete  removal. 
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Thus,  in  one  case  of  Dr.  Newman's  the  patient  lived  five  years 
after  removal  of  a  spindle-celled  sarcomata  through  the  mouth, 
and  then  died  rapidly  owing  to  disease  appearing  in  the  opposite  '  j 
tonsil. 

Operations. 

A.  Through  the  Mouth.  B.  By  Incision  in  the  Neck. 

Whichever  method  is  chosen,  the  selection  of  cases  here  for 
operation  must  be  a  very  careful  one,  owing  to  the  great  malig- 
nancy of  these  growths,  and  the  advanced  stage  which  the  disease 
has  often  reached. 

Oases  favourable  for  operation.  Where  the  growth  is  still 
small,  hard,  localised  to  the  touch,  well  defined,  still  movable, 
free  from  ulceration,  and  where  no  enlarged  glands  can  be  • 
made  out.  On  the  other  hand,  where  the  swelling  in  the  mouth 
is  continuous  with  one  in  the  neck,  each  diffuse  and  ill-localised, 
and  the  primary  growth  showing  a  friable,  sloughy,  ulcerated 
surface,  operation  will  be  probably  contra-indicated.  In  inter- 
mediate and  doubtful  cases,  as  where  one  or  more  enlarged 
glands  exist,  but  still  separate  and  mobile,  the  surgeon  will  be 
quite  justified  in  giving  his  patient  a  chance,  knowing  the  dis- 
tressing future  if  the  growth  be  left,  the  agonising  earache,  the 
dribbling  of  fetid  saliva,  the  dysphagia,  &c. 

A.  Through  the  Mouth. — This  method  can  only  be  made  use 
of  (a)  in  a  very  early  stage  of  tonsillar  new  growths,  when  there 
is  no  evidence  of  glandular  enlargement ;  or  (6)  when  epithelioma 
of  the  tonsil  co-exists  with  a  similar  condition  of  the  tongue. 

If  the  following  operation  seems  somewhat  severe,  the  infiltrating 
tendency  of  growths  here  must  be  remembered. 

In  most  cases  the  surgeon  will  do  well  to  avail  himself  of  the 
help  given  by  the  following  preliminary  steps  :  (i)  Laryngotomy 
and  plugging  the  fauces  with  a  sponge  (p.  384),  placing  a 
temporary  loop  round  the  common  carotid  (pp.  485,  492);  (2)  slitting 

'  The  patient's  head  being  suitably  raised  and  supported,  in  a  good 
light,  the  cheek  on  the  affected  side  is  divided  from  the  angle  01 
the  mouth  to  the  masseter,  and  the  two  ends  of  the  facial  artery 
tied  or  twisted.    The  mouth  is  now  kept  widely  open  by  a  gag 
inserted  on  the  opposite  side,  the  tongue  drawn  out  of  the  moron, 
and  the  masseter  pulled  backwards  by  a  retractor.    As  much  room 
and  light  as  possible  being  thus  obtained,  the  surgeon  divides  cae 
soft  palate  first  in  the  middle  line,  and  then  from  within  outwantt 
with  scissors  ;  he  next,  either  with  the  same  instrument  or  wit  . 
blunt   dissector   and   his   nail,  dissects  around   and  carenug 
enucleates  the  tonsil  with  the  pillars.    The  whole  operation  shou  n 
be  deliberately  carried  out,  the  surgeon  cutting  wide  of  the  gr 
and  encroaching  on  the  tongue,  &c.,  if  needful.  Bleeding 
be  best  arrested  by  temporary  forci-pressure,  and  farm  spong 

^  Where  the  growth  is  at  all  cauliflower-like  in  its  prominence. 
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1  the  chief  part  may  be  first  removed  with  a  heated  wire  or  with  the 
i  Paqnelin's  cautery,  so  as  to  get  more  room  in  dealing  with  the 
I  base.    And  if  the  surgeon  so  prefer  he  may  do  the  whole  operation 
with  the  cautery  instead  of  the  scissors.    In  any  case  the  cautery 
must  be  used  at  a  dull  red  heat  only  for  fear  of  haemorrhage. 
The  surgeon  must  be  prepared  for  its  leaving  indurated  tissues 
which  may  simulate  deposits  of  growth,  and  for  the  tendency  of 
:  the  instrument,  as  it  is  quickly  cooled  down  by  its  contact  with 

■  succulent  tissues,  to  stick  to  them.  A  little  additional  heat  frees 
i  it  at  once,  far  more  satisfactorily  than  pulling  it  away.    I  prefer 

to  limit  the  cautery,  if  used,  to  searing  thoroughly  the  surface  of 
the  wound. 

Mr.  Butlin  points  out  that  some  of  the  new  growths  met  with 

■  here  are  so  easily  separable,  so  circumscribed,  if  not  encapsuled,  that 
there  is  not  the  least  difficulty  in  shelling  them  out.* 

The  after-treatment  will  be  similar  to  that  given  (p.  375).  The 
laryngotomy-tube  may  usually  be  removed  as  soon  as  the  operation 
is  over. 

B.  By  Incision  through  the  Week. 

(1)  Cheevers'  Method. 

Where  enlarged  glands  exist,  or  where  the  surgeon  is  anxious 
j  to  define  and  draw  aside  the  important  structures  which  lie  outside 
the  tonsil,  this  method  will  be  employed,  either  alone  or  in  con- 
junction with  one  inside  the  mouth. 

The  following  account  of  the  above  method,  somewhat  modified, 
is  taken  from  a  case  of  Mr.  Golding  Bird's  :  f 

An  oblique  incision  was  made  from  the  lobule  of  the  left  ear,  downwards  and 
forwards,  to  the  hyoid  bone.  The  superficial  structures  and  deep  fascia  were 
divided,  a  branch  of  the  external  jugular  vein  alone  requiring  ligature. 

An  enlarged  lymphatic  gland  was  shelled  out  and  the  digastric  exposed.  This 
and  the  stylo-hyoid  were  then  divided,  and  a  second  hard  gland  being  found,  it 
was  also  removed ;  it  lay  against  the  internal  jugular  vein.  On  retracting  the 
posterior  border  of  the  wound  and  pulling  forwards  the  angle  of  the  jaw,  the 
stylo-glossus  and  stylo-pharyngeus  were  seen  and  divided,  fibre  by  fibre,  on  a 
flirector.  Neither  the  hypoglossal  nerve  nor  the  glosso-pharyngeal  was  observed. 
Ine  fascia  investing  the  posterior  part  of  the  sub-maxillary  gland  was  now  slit 
up,  and  the  facial  artery  ligatured  and  divided.  The  internal  jugular  vein  was 
now  fully  exposed  for  more  than  1  inch.  The  internal  carotid  was  not  seen,  but 
covered  with  fascia,  was  felt  pulsating.  These  two  vessels  being  drawn  outwards 
7  a  retractor,  the  wall  of  the  pharynx  was,  by  tearing  through  some  yellow  fat, 
j:/\eXP0Sed'  bulgiDg  t0  aDd  fr°  With  the  resPiration.  No  vessel  save  the  two 
ann!  T^f  required  securing  J  and  at  the  upper  part  of  the  wound  was  what 
rhPPW  ^  thG  P6S  anserinus-  A  secon(i  incision  was  now  made  through  the 
'  ^^°m_theangle  of  the  mouth  %  towards  that  of  the  jaw.    There  was  no 

Jk£Z'VPla£t"  P'  I75'    Mr-  Butlin  allows  that>  unfortunately,  recurrence!! 
less  probable  after  shelling  out.    I  prefer  the  method  of  removing  widely. 

Patienugedlrf;re:  ^  *  °  ^  ™  °De  °*  ePithelioma>  *  a 
of  the  f'160^8'  method  the  second  incision  is  made  along  the  horizontal  ramus 

operation™*  fT'    "  thiS  iS  made  USe  of'  ifc  is  mado  at  the  beginning  of  the 
n,  and  the  Bap  thus  marked  out  thrown  down.    This  would  give  more 
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haemorrhage,  as  the  facial  artery  had  already  been  secured.    With  the  left  fore- 
finger in  the  mouth  and  the  right  in  the  wound,  the  enlarged  tonsil  could  easily 
be  moved  between  them,  and  it  was  removed,  together  with  the  adjacent  piece  of  I 
the  pharyngeal  wall,  by  the  electric  cautery,  employing  this  partly  as  a  knife  and 
partly  as  an  ecraseur.* 

The  patient  made  a  very  good  recovery,  air  ceasing  to  pass 
through  the  wound  in  the  neck  on  the  sixteenth  day. 

In  spite,  however,  of  the  thoroughness  of  the  operation  the 
disease  recurred  in  the  glands  within  six  weeks,  and  within  two 
months  it  returned  in  the  throat  as  well. 

The  following  remarks  of  Mr.  Golding  Bird  deserve  careful 
consideration.  Admitting  the  feasibility  of  the  operation,  he 
says  :  "  The  question  of  expediency,  however,  demands  the  fullest 
attention  ;  and  I  am  inclined  to  think  that  the  plan  adopted  in  my 
second  case  referred  to — namely,  feeding  by  a  soft  cesophagus-tuhe, 
with  the  alternative  eventually  of  performing  gastrostomy — more 
likely  to  meet  all  the  real  requirements  of  these  cases,  unless  seen 
so  early  that  there  can  be  no  suspicion  of  the  growth  having  ex- 
tended beyond  the  tonsil,  nor  of  having  invaded  the  lymphatic 
system  except  to  a  very  limited  and  remediable  extent." 

The  account  of  the  next  two  operations  is  taken  from  Mr. 
Butlin  (Joe. 'supra  cit.,  pp.  176,  177). 
(2)  Czerny's  Method. 

A  preliminary  tracheotomy  having  been  performed,  and  the 
larynx  or  fauces  plugged,  an  incision  is  made  downwards  and 
outwards  from  the  angle  of  the  mouth  to  the  anterior  border  of 
the  masseter,  and  beyond  it  to  the  level  of  the  hyoid  hone. 
Through  this  incision  the  lower  jaw  is  exposed  and  sawn  through, 
between  the  second  and  third  molars,  from  above  downwards 
and  outwards,  and  the  two.  fragments  are  held  asunder.  The 
growth  is  by  this  means  laid  bare,  and  to  remove  it  it  may  be 
necessary  to  divide  the  digastric,  stylo-hyoid,  and  stylo-glossus 
muscles 'and  the  hypo-glossal,  glosso-pharyngeal,  and  gustatory 
nerves,  as  well  as  the  lingual  and  other  vessels.    The  growth 
then  cut  or  torn  out,  and  the  bleeding  points  are  touched  with  the 
cautery.  The  wound  is  thoroughly  washed  out  with  carbolic  lotion, 
or  dusted  with  iodoform,  the  fragments  of  the  lower  jaw  wired,  a 
second  wire  twisted  round  the  adjacent  molars,  and  the  external 
round  closed  with  sutures,  except  at  points  for  the  exit  ot  draan- 


wc 

age-tubes 


(3)  Mickulitz  Method.  nvvmv 
This  is  intended  to  be  even  more  radical  than  that  ot  Lz.im- 


room  for  the  subsequent  dissection  (especially  in  a  stout  Pf  ent)'a^^2 
more  likely  to  expose  enlarged  glands.  The  incision  through  the  cheek  mig 
made  as  well,  later  on,  as  in  Mr.  Golding  Bird's  case  he 
*  Mr.  Golding  Bird,  in  his  remarks  on  this  case,  st ated  tha  n  ano he  ^  rf 
should  open  the  pharynx  with  scissors,  owing  to  the  J^1^™  reached  in 
the  cautery  creates  in  knowing  whether  the  required  depth  has  been 
the  extirpation  of  the  growth. 
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j  a  n  incision  being  made  from  the  mastoid  process  downwards  and 
liforwards  as  far  as  the  great  cornu  of  the  hyoid,  the  soft  parts  are 
braised  from  the  jaw,  the  facial  nerve  being  preserved  if  possible, 
I  and  the  periosteum  is  separated  from  the  outer  and  inner  aspects 
riof  the  jaw,  just  above  the  angle.  The  jaw  is  then  sawn  through 
beneath  the  periosteum,  the  tendon  of  the  temporal  divided,  and 
the  greater  part  of  the  ascending  ramus  resected.    After  drawing 

iaside,  with  strong  hooks,  the  body  of  the  jaw,  the  masseter,  internal 

1  pterygoid,  digastric,  and  stylo-hyoid,  Mickulitz  found  that  the  sur- 
face of  his  wound  corresponded  as  nearly  as  possible  with  the 

ireoion  of  the  tonsil,  and,  .by  dividing  the  lateral  wall  of  the 
pharynx,  he  obtained  access  to  the  palate,  the  base  of  the  tongue, 
and  the  posterior  wall  of  the  pharynx  as.  far  up  as  the  naso- 
pharynx ;  and  by  dividing  the  digastric  muscle  and  the  hypo- , 
glossal  nerve,  he  could  reach  the  entrance  of  the  larynx.  Mickulitz 
prefers  to  do  a  preliminary  tracheotomy,  and  claims  for  his 
operation,  not  only  ease  in  reaching  and  removing  the  disease, 

;and  in  dealing  with  lymphatic  glands,,  but,  further,  that  the 

1  whole  wound  communicates  freely  with  the  outside,  and  can  be 
dressed  antiseptically.  So  far  from  the  resection  of  the  ascending- 
process  being  a  disadvantage,  it  offers  the  -positive  advantage 

|  of  giving  more  mobility  of  the  jaw  than  is  otherwise  present  after 
the  contraction  of  the  scar  which  takes  place  after  any  of  these 
operations. 

Mickulitz's  patient  was  a  woman,  aged  sixty-five,  and  the  disease  had  existed 
about  four  months.  She  recovered,  and  remained  well  for  two  years,  when  re- 
currence appeared  in  the  glands. 

Choice  of  Operation.— I  have  spoken  above  of  the  need  of  a 
very  careful  selection  of  cases.  Wherever  it  is  possible  the  intra- 
oral method  should  be  employed.  The  fact  that  this  and  other 
methods  have  given  disappointing  results  is  due  to  the  operation 
being  still  too  long  deferred.  The  several  methods  in  which  the 
growth  is  attacked  through  the  neck  have  not  given  superior  results 
to  that  obtained  by  Dr.  Newman  in  his  case  quoted  at  p.  378,  and 
which  survived  an  operation  through  the  mouth  for  five  years, 
ihis  excellent  result  was  due  to  the  operation  being  performed 
'  before  the  glands  became  affected. 
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CHAPTER  XII. 

OPERATIONS  ON  THE  AIR  PASSAGES  IN 

THE  NECK. 

THYROTOMY— LARYNG-OTOMY— TRACHEOTOMY- 
REMOVAL  OF  FOREIGN  BODIES  IN  THE  BRONCHI- 
EXCISION  OF  THE  LARYNX. 

THYROTOMY. 

Indications. 

(i.)  Growths  which  cannot  be  removed  through  the  mouth,  but 
which  do  not  require  severer  operations  on  the  larynx  itself.  IV 
following  are  the  chief  conditions  which  must  decide  the  removal 
of  laryngeal  growths  by  an  operation  from  the  mouth  or  by  thy- 
rotomy : 

(a)  The  amount  of  special  laryngeal  skill  possessed  by  the  opera- 
tor, (b)  The  nature  of  the  growth,  whether  multiple  or  no,  ii 
pedunculated,  if  recurrent  after  attempts  at  removal  from  the 
mouth,  (c)  The  extent  of  the  growth,  (d)  The  irritability  of  the 
larynx.  The  amount  of  self-control  of  the  patient.  Any  tendency 
to  asphyxia. 

(ii.)  Large  rough  foreign  bodies* — e.g.,  bits  of  bone,  &c. 

In  a  case  brought  before  the  Clinical  Society  f  by  Dr.  Taylor  and  Mr.  Golding 
Bird  a  bit  of  mutton-bone  was  impacted  between  the  vocal  cords,  where  it  coulc 
be  seen  with  the  laryngoscope.  It  was  removed  by  Mr.  Golding  Bird  by  a  vertica 
incision  with  its  centre  over  the  cricoid  cartilage,  the  crico-thyroid  membram 
being  incised  horizontally.  A  tracheal  dilator  being  introduced,  the  bone  wa: 
seen  at  once,  and  extracted  with  Toynbee's  ear-forceps.  The  large  size  of  th< 
fragment,  its  apparently  firm  position,  the  fact  that  the  broad  surface,  and  noi 
the  edge,  presented,  together  with  its  position  just  at  the  crico-thyroid  membrane 
led  to  the  external  operation  being  made  use  of. 

Operation. — A  preliminary  laryngotomy  (p.  384),  or  a  lugl 
tracheotomy,  according  to  the  amount  of  room  required,  having 
been  performed,  the  incision  is  prolonged  upwards,  and  the  sku 

*  Mr.  Holmes  {Med.  Chir.  Trans.,  1882)  has  drawn  attention  to  the  fact  tba 
large  substances  may  be  impacted  in  the  ventricle  or  between  the  aire  of  t  ( 
thyroid  cartilage  without  causing  any  symptoms  of  immediate  urgency.  As  t  e? 
are  liable  to  give  rise  to  spreading  inflammation  of  the  mucous  membrane,  tne„ 
should  be  removed  as  soon  as  possible. 

t  Trans.,  vol.  xvii.  p.  214. 
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j  n(j  fascite  over  the  centre  of  the  thyroid  cartilage  are  carefully 
divided.    All  haemorrhage  is  then  arrested,  and  the  cartilage 
■opened  along  its  centre  with  scrupulous  exactness,  the  thyro-hyoid 
and  crico-thyroid  membranes  being  also  divided  if  needful.  The 
halves  being  now  held  widely  open,  the  foreign  body  is  picked 
1  out  or  the  papillomata  removed. 

During  the  above  operation,  it  may  be  well  to  remember  the 
following  points.  If  much  haemorrhage  is  expected,  as  in  the  case 
jf  some  papillomata  (if  large  or  recurrent),  it  would  be  well  to 
plug  the  air  passage  below,  by  the  side  of,  and  around  the  tube 
,vhich  has  been  inserted,  either  by  a  sponge  attached  to  silk  or  by 
putting  the  tiibe  into  a  collar  of  drainage-tube  of  sufficient  thick- 
ness. The  division  of  the  thyroid  cartilage  should  be  effected 
from  without  inwards,  a  stout  knife,  bone-forceps,  or  even  a  saw 
being  sometimes  needed  in  adults.  As  soon  as  the  upper  part  is 
livided,  the  surgeon  should  examine  if  he  has  sufficient  room 
.vithout  further  division,  and  if  it  is  really  needful  to  cut  down 
ower,  the  meeting  of  the  cords  must  be  treated  with  the  utmost 
lelicacy,  and,  if  the  parts  have  to  be  opened  out,  as  little  tension 
md  stretching  as  possible  should  be  thrown  upon  this  spot.* 
The  removal  of  papillomata  is  often  attended  with  much  diffic- 
ulty owing  to  their  friability,  f  They  are  best  snipped  away  with 
cissors  curved  on  the  flat,  and  their  bases  touched  with  some 
wwerful  astringent — e.g.,  acid  nitrate  of  mercury,  or,  as  I  prefer, 
he  actual  cautery,  owing  to  their  tendency  to  recurrence,  often 
nveterate. 

The  object  of  the  operation  being  accomplished,  and  all  hamior- 
'hage  arrested,  the  aire  of  the  thyroid  are  united  by  one  or  two 
joints  of  silver  suture  not  passed  through  the  entire  thickness  of 
1  ho  cartilage.  A  little  iodoform  is  dusted  on,  and  lint  out  of 
)oracic  acid  (warm  or  cold,  according  to  the  feelings  of  the  patient) 
s  kept  constantly  applied. 

The  tracheotomy-tube  must  not  be  removed  till  all  risk  of  intra- 
aryngeal  oedema,  &c,  has  passed  by,  though  it  may  be  early 
eplaced  by  one  of  india-rubber.  The  after-treatment  and  com- 
ihcations  are  much  as  after  tracheotomy  (p.  302).  Coucrhina-  will 
«  especially  harmful  now.  5 


Mr.  Parker  (Diet,  of  Surg.,  vol.  ii.  p.  623),  advising  that,  if  it  is  needful  to  cut 
e  anterior  comrmssure  of  the  cords,  the  two  ate  of  the  thyroid  should  not  be 

-ca^vT d'  P°intS  °Ut  that'  in  children>  the  parts  being  elastic,  retraction  will 
-comp  lsh  mueh,  bufc  that  in  oW  people_  Qr  where  the  growth  ig  ^  exten_ 

.  DO  ^yallthecartilage  and  the  thyro-hyoid  membrane  must  be  divided 
w  clnireCT  StiU  m°re  r00m•  norizontal  incisions  may  be  needed  through 
^rtillges  thG  thyro-h~void  membranes,  close  to  the  borders  of  the 

■«ti!lCrt(fe!;',i,!"rCi'')f0nnd  iD  °ne  Case  much  ^ffi^lty  in  seizing  the 
e  think th  J.i        ™l      excitability  set  up,  notwithstanding  deep  narcosis. 

^  of  much  I    kUS?    , C0CaiDe  WiU  h6re  be  a  material  aid"    1  ha™  found  this 
much  practical  value  in  one  case. 
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Impairment  of  the  voice  is  not  unlikely  to  occur  after  thy- 
rotomy,  quite  apart  from  any  injury  inflicted  on  the  cords  during 
the  operation,  owing  to  the  cicatrix  subsequently  involving  the 
anterior  commissure  of  the  cords.  Other  possible  causes,  in  spite 
of  aseptic  precautions  and  gentle  handling,  are  chronic  laryngitis, 
the  formation  of  granulations,  impaired  movement  of  the  thyroid, 
or  displacement  of  the  cords.  Where  the  masses  of  papillomata 
are  large,  though  the  removal  has  been  complete,  the  patient  maj 
never  be  able  to  dispense  with  his  tube. 


LARYNGOTOMY. 

In  this  operation  the  tube  is  inserted  through  an  opening  k 
the  crico-thyroid  membrane.  It  is  called  for,  in  preference  tc 
tracheotomy,  on  account  of  the  greater  facility  with  which  it  u 
performed,  in  cases  of  emergency,  and  in  those  where  a  tube  ca 
quickly  be  dispensed  with.*  Finally,  it  is  inapplicable  before 
adolescence. 

Indications. 

1 .  Sudden  impaction  of  large  foreign  bodies  threatening  suffo- 
cation, as  when  a  bolus  of  food  carelessly  swallowed  lodges  in  the 
upper  aperture  of  the  larynx,  f 

2.  Before  operations  likely  to  be  attended  with  much  bleedinc 

 e  n  }  those  pn  the  tongue,  jaws,  tonsils,  &c. — in  order  that  the 

fauces  may  be  plugged  with  a  sponge. 

3.  When  spasm  of  the  larynx  is  threatening  very  suddenly,  at 
in  tetanus  or  aortic  aneurism.  J  As  a  rule,  tracheotomy,  when 
there  is  time  to  perform  it,  is  preferred  in  these  spasmodic  affec- 
tions, and  it  will  be  considered  later  (p.  401). 

Operation.— An  anaesthetic  will  be  given  in  those  cases  11 
which  laryngotomy  precedes  another  operation;  in  other  case; 
the  patient's  head  must  be  kept  steady.  In  either  instance  the 
head  will  be  thrown  back  as  far  as  possible,  while  the  neck  rest; 
on  a  firm  support.  The  precise  position  of  the  thyroid  am 
cricoid  cartilages  is  then  distinctly  made  out,  the  notch  in  the 
upper  part  of  the  former  and  the  ring  of  the  latter  being  almos 
always  recognisable.  The  larynx  being  then  steadied  (not 
squeezed)  with  the  left  fingers  and  thumb,  and  the  skm  at  tfc 
same  time  made  moderately  tense,  an  incision  about  I*  men  lorn 
is  made,  exactly  in  the  middle  line,  over  the  lower  part  of  tin 
thvroid,  the  crico-thyroid  interval,  and  the  cricoid 

If  relief  is  urgently  called  for,  the  knife  should  pa^down^t( 

*  0 win-  to  the  proximity,  of  the  tube  to  the  cords,  this  operation  is  not  snitet 
to  cases  in  which  an  instrument  has  to  be  worn  for  any  time. 

f  In  these  very  urgent  cases  the  operation  may  be  performed  with,  ft** 
<rn.ie.ux  a  sharp  penknife  and  a  toothpick  quill.  . 

J  Sir  J  E-  Erichsen,  in  his  Surgery,  gives  many  other  conditions  for  which  a  big 
tracheotomy  is  usually  reserved. 
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the  cricothyroid  membrane  at  once,  and  the  left  index  having 
identified  this,  the  membrane  is  opened  by  cutting  horizontally 
just  above  the  cricoid  cartilage. 

If  the  surgeon  have  more  leisure,  he  may  reach  the  crico-thyroid 
membrane  more  gradually,  feeling  his  way,  using  retractors,  and 
perhaps  identifying  the  interval  between  the  sterno-hyoids  and 
the  crico-thyroids.  The  only  advantage  of  this  is  that  all  haemor- 
rhage can  be  arrested  before  opening  the  air-tube. 

In  inserting  the  tube,  care  must  be  taken  that  both  the 
crico-thyroid  membrane  and  the  subjacent  mucous  membrane  are 
punctured,  and  that  the  tube  is  really  within  the  cavity  of  the 
larynx,  not  pushed  down  into  the  cellular  tissue  outside  it.  The 
cannula,  which  should  be  shorter  than  those  used  for  tracheotomy, 
of  uniform  bore  throughout,  and  oval  in  section,  is  then  secured 
with  tapes. 

TRACHEOTOMY. 

This  operation  will  be  carefully  considered  under  the  first  of  the 
Following  indications,  and  more  briefly  in  its  relation  to  the  other 
ones. 
Indications : 

1.  Croup  and  diphtheria.         5.  Certain  spasmodic  affections, 

2.  Syphilitic  and  tubercu-  e.g.,  tetanus,  or  aneurism  of 

lar  ulceration,  in  order  the  thoracic  aorta  (p.  401). 

to  give  rest  to  the  6.  Foreign  bodies  in  the  air  pas- 
crippled  part  (p.  401).  sages  :  the  removal  of  those 

3.  Malignant  disease  of  the  which  may  lodge  in  the 

larynx  (p.  401).  bronchi  are  treated  sepa- 

4.  Acute  laryngitis.  rately  (p.  403). 

TRACHEOTOMY  FOR  MEMBRANOUS  LARYNGITIS.* 

General  points  all  bearing  upon  a  successful  result :  f — (A)  The 
age  of  the  patient.  (B)  Eight  time  of  operating  and  wise  selection 
of  cases.  (C)  Skilful  operation.  (D)  Painstaking  and  appropriate 
after-treatment. 

A.  Age.— Recovery  before  the  age  of  two  is  very  rare.  Some 
yt  the  youngest  cases  recorded  are  Mr.  Bell's  at  seven  months,  and 
Mr.  Cooper  Forster's  at  eleven  months.  J    On  the  other  hand, 

*  Under  this  head  are  included  the  two  diseases  whose  identity  has  been  dis- 
puted—croup and  diphtheria. 

t  If  a  little  amplified,  the  conditions  chiefly  affecting  success  would  run  some- 
*  bat  thus  How  far  has  the  operator  picked  his  cases  ?  2.  What  proportion 
*as  diphtheritic?    3.  How  many  were  very  young?    4.  Was  the  operation  an 

ZZ  T-f,  ,    °De  ?    S<  WaS  tbe  °Perator  experienced  ?    6.  Was  the  after-treat- 
went  skilled  ? 

in!!'—1?11  ^  desE6P-<  l867-P-  397)  mentions  successful  cases  of  trache- 
■  am    "  1 "  ?*?  °f  t6n  aDd  fif teen  months-    The  very  youngest  cases  with  which 
-edsY,qrn  f  ^u116  in  WbiCh  Mr>  Cr0ft  °Perated  successfully  in  an  infant, 
1  months'  Wlfch  erysipelatous  oedema  of  the  neck  and  chest,  and  another, 
younger,  which  is  quoted  in  the  Med.  Times  and  Oaz.,  1880,  vol.  ii.  p.  593. 

2  B 
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M.  Trousseau  considers  that  the  frequency  with  which  tracheotomy 
is  unsuccessful  in  adults  with  membranous  laryngitis  is  due  to  the 
fact  that  the  large  size  of  the  larynx  retards  asphyxia  till  the 
bronchi  are  invaded.  Again,  the  older  children  are,  the  more' 
strength  have  they,  and  the  better  the  hope  of  recovery ;  whereas 
younger  children  fail  more  quickly  with  their  poorer  vitality,  and 
the  greater  facility  with  which  their  narrow  air  passages  are 
choked  up  with  membrane,  &c. 

Average  of  Recoveries  after  Tracheotomy  for  Membranous  Laryn- 
gitis*— One  case  in  three  or  four  is  a  good  average.  Prof. 
Buchanan  f  cured  nineteen  out  of  fifty,  or  one  in  every  2§  cases. 

B.  Right  Time  for  Operating,}  and  Wise  Selection 
of  Cases. — The  nature  of  the  dyspnoea  is  very  various,  and  on 
this  account  the  above  two  points  are  most  important. 

The  four  following  conditions  of  dyspnoea  are  met  with: 
(i)  Dyspnoea  rapid,  urgent,  and  localised  to  the  larynx;  much 
anxiety  and  restlessness;  orthopnoea;  stridor,  the  loudness  of 
which  is  probably  proportionate  to  the  degree  of  obstruction  in 
the  larynx  and  the  patency  of  the  small  tubes.  _  In  Prof. 
Buchanan's  words,  it  points  to  a  cavity  ready  to  receive  air  if  it 
could  but  get  it,  and  to  a  passage  narrowed  either  by  false- 
membrane  or  spasm,  or  both.  On  inspection  of  the  chest,  the 
extraordinary  muscles  of  respiration  are  seen  to  be  in  action,  there 
is  much  sucking-in  of  the  infra-costal  and  epigastric,  and,  later  on, 
of  the  supra-sternal  and  supra-clavicular  regions.  While  this 
sucking-in  is  vigorous  and  well  marked,  the  lungs  are  probably 
free.    Auscultation  and  percussion  are  difficult.    If  the  bases  are 


*  Turning  to  the  results  of  foreign  surgeons,  Dr.  Lindner  (Deut.  Zeitscli.f.  dir., 
Bd.  xvii.  Heft  6)  states  that  after  the  second  year  there  was  a  marked  improve- 
ment. In  this  year  the  recoveries  amounted  to  12  per  cent.,  in  the  third  yeai 
they  rose  to  55  per  cent.  Dr.  Passavant,  of  Frankfort-on-Maine  (Annals  of  Sur- 
gery, vol.  i.  p.  582)  gives  67  cases  of  cure  out  of  229,  or  about  1  in  4. 

+  Trans.  Intern.  Med.  Concjr.,  i88i,vol.iv.  p.  208. 

%  Those  surgeons  who  recommend  an  early  operation,  and  I  am  of  that  number, 
rely  especially  on  the   existence    of  much  sucking-in  and  of  undoubted 
dyspnoea.    With  regard  to  the  first,  Dr.  Passavant  (loc.  supra  cit.,  p.  153)  holds 
that  tracheotomy,  if  deferred,  allows  prolonged  dyspnoea  to  bring  about,  simul- 
taneously with  retraction  of  the  epigastrium,  &c,  an  action  on  the  lung-surface* 
analogous  to  that  of  a  cupping-glass  upon  the  skin-viz.,  hyperemia,  Bttas, 
hyper-secretion  of  mucus,  splenisation,  and  atelectasis.  With  regard  to A^P"0*' 
Dr  Ranke,  of  Munich,  lays  great  stress  upon  an  early  operation :  "  If  a  cm 
with  pharyngeal  diphtheria  has  become  hoarse,  and  shows  laryngeal  stridor  an 
difficulty  in  breathing,  which  has  already  led  to  ever  so  short  an  attack  o :  t. . 
dvspncea,  that  child  ought  to  be  operated  upon  at  once."    Another  prac  cat 
poKt  bearing  upon  the  right  time  for  operation  is  ^^*^Z 
children  often  get  worse.    If,  then,  a  case  is  advancing,  and  parent .  can 
towards  the  day's  close  make  up  their  minds  to  sanction  an  be 
be  warned  that  the  patient's  condition  may  call  for  an  operation  whici  J" 
of  neces^ty  hurried  and  performed  under  much  less  favourable  circumstances  a. 

to  light,  &c. 
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resonant,  and  show  vesicular  murmur,  it  is  of  good  omen.  So, 
too  it'  the  eyes,  though  starting,  are  bright,  the  face  suffused, 
not  livid,  the  lips  of  fairly  natural  colour,  the  cervical  veins  not 
much  distended,  the  extremities  not  cold  and  the  seat  of  stasis. 
.  In  such  cases  the  membrane,  if  present,  is  limited  to  the  larynx, 
and  the  tendency  to  death  is  by  laryngeal  apncea.  Tracheotomy 
here  is  not  only  justifiable,  but  imperatively  called  for,  if  previous 
treatment  has  failed ;  the  prognosis  is  favourable  if  the  operation 
is  not  too  long  deferred.  Hopeful  conditions :  Sudden  onset, 
previous  good  health,  sub-maxillary  glands  not  enlarged,  absence 
of  albuminuria. 

(ii)  When  the  dyspnoea  increases  more  slowly  though  con- 
tinuously. The  restlessness  is  less  violent,  and  the  respiratory 
effects  less  exaggerated.  The  sucking-in  is  much  less  marked, 
especially  above.  The  chest  seems  to  be  impeded  in  its  move- 
ments, puffing  or  heaving  out  en  masse,  and  with  difficulty;  on 
auscultation  and  percussion,  instead  of  vesicular  murmurs,  or  con- 
ducted hoarse  laryngeal  rhonchus,  and  normal  bases,  will  be  found 
sibilant  rales,  small  crepitation,  and  deficient  resonance.  These 
point  to  the  exudation  being  no  longer  localised  to  the  larynx, 
but  more  probably  invading  the  finer  bronchial  tubes  and  air- 
vesicles,  the  former  being  swollen  and  infiltrated  with  membrane, 
the  latter  clogged  with  viscid  mucus.  The  tint  of  the  face  is  now 
pale  or  leaden.  The  operation  is  here  much  less  likely  to  be 
successful,  from  the  extension  of  the  membrane,  and  the  condition 
of  the  lung  and  of  the  right  heart.  Other  unfavourable  conditions : 
Onset  with  much  asthenia,  albuminuria,  and  enlarged  sub-maxillary 
glands. 

(iii  and  iv)  Dyspnoea  intermittent  or  paroxysmal.  In  the 
former  case  it  is  due  probably  to  collections  of  viscid  mucus  or 
membrane  in  the  larynx  and  trachea.  Good  power  of  expectoration 
is  here  very  important.  Paroxysmal  dyspnoea  means  spasm. 
This,  very  common  in  all  laryngeal  dyspnoea,  is  especially  so  in 
children.  The  danger  of  this  is  obvious,  and  the  question  of 
tracheotomy  will  have  to  be  decided  according  to  whether  the 
spasms  are  increasing,  and  by  the  distance  of  the  medical  man 
from  his  patient. 

Three  chief  clangers  of  deferring  the  operation  too  long. 

(1)  (Edema  of  the  lungs*  Owing  to  the  deficient  entrance 
ot  air,  reflex  contraction  of  the  pulmonary  arterioles  takes  place, 
leading  to  distension  of  the  main  trunk,  the  right  heart,  and 
systemic  veins.  The  bronchial  veins  being  also  engorged,  serous 
exudation  takes  place  into  the  finer  tubes  and  vesicles  at  the  bases, 
ami  respiration  is  thus  further  impeded. 

(2)  Exhaustion  of  the  heart.  Children  if  they  repair  quickly 
are  exhausted  quickly  also. t  J 


*  See  also  the  note,  p.  386. 
Prof.  Buchanan  (loc.  supra  cit.,  p.  2o8)  makes  an  important  distinction 
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(3)  Thrombosis  of  the  pulmonary  artery.    Owing  to  the  stag- 
nation in  front,  the  blood  current  moves  more  and  more  slowly, 
and  this  obstruction  by  thrombi  is  not  remediable  by  operation. 
The  signs  of  this  condition  are,  increasing  dyspnoea,  very  feeble ' 
pulse,  and  combined  pallor  and  lividity. 

Recommendation  of  the  operation  to  the  friends.— (a)  In  reply 
to  questions  as  to  the  chance  of  cure,  the  surgeon  will  answer, 
with  caution,  that  the  operation  conduces  to  cure  by  removing 
the  most  urgent  danger,  by  giving  relief  to  the  lungs,  and  thus  also 
improving  the  strength  by  sleep  and  quiet.  ((3)  He  will  be  able  to 
say  that  if  death  occur  after  tracheotomy  it  will  be  by  exhaustion, 
not  by  apnoea  most  distressing  to  witnesses  as  well  as  to  the  patient. 

Qne™o™ot  Ansesthetic. — A  little*  chloroform  is,  as  a  rule, 
safe  and  advantageous.  It  allays  spasm  and  thus  improves  the 
breathing.  It  prevents  struggles  and  promotes  sleep  afterwards. 
Any  vomiting  afterwards  will  probably  be  beneficial.  It  is 
especially  useful  in  recent  and  vigorous  cases,  where  the  surgeon  is 
very  short  of  assistance,  and  where,  if  I  may  say  so,  his  practical 
experience  of  the  operation  is  not  large  Under  the  opposite 
conditions  it  is  not  needed ;  and  it  will,  of  course,  not  be  given 
where  there  is  any  tendency  to  cyanosis  and  unconsciousness. 

Site  of  Operation.-High  or  low,  i.e.,  above  or  below  the 
isthmus.  It  will  be  worth  while  just  to  consider  here  the  parts 
met  within  the  middle  line,  (A)  above,  and  (B  below  the 
Tyro^  isthmus.  (A)  Skin,  superficial  fascia,  branches  of  trans- 
verse cervical  and  'infra-maxillary  (7th)  nerves,  lympha  c, 
cutaneous  arteries,  anterior  jugular  7^^,^^ 
transverse  branches  are  smaller  here— deep  fascia,  cellular  tissue 
Sordid  vessels,  the  isthmus,  usually  over  the  second  and 
Sd  ?  ngTt  and  tracheal  layer  of  deep  fascia.    The  important 

of  tHsTaS  is  twofold:  if  ^^^^'^^^^ 
tube  may  be  passed  between  the  trachea  and  the  fascia  over 
wTt  embarrassing  the  breathing  and  the  operator  alike. .  U 
unwound become  unhealthy,  this  layer  oontmnonB  below  with 
'the  pericardium,  may  conduct  pus  into  ^^^J?^ 
surface-structures  are  much  the  same,  but  the  ^te™\^J 
vein  and  its  transverse  branches  ^..^^^^ 
thyroids  are  here}  quite  clo^eJoge^her_Th^eriorj^  

rapidly  failing,  tracheotomy  will  not  save  the  patient,  and  scarce  y, 

mitigates  the  suffering.  , After  the  skin  is 

*  Just  enough  to  prevent  struggling  during  the  operation.  After 

incised,  less  is  needed.  children  the  isthmus  is  almost 

— - - fol 

rT Above,  the  steroids  are  ahnost  in  «--^^Ti£53 
an  interval  of  abeat  ,',  inch,  a  streng  argument  m  fa>our  ef  keep.ng 
line  exactly  (Parker). 
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veins  fire  larger.  A  thyroidea  ima  may  be  present,  and  the  in- 
nominate artery  cross  as  high  as  the  seventh  ring.  The  trachea 
is  also  deeper,  smaller  and  more  mobile,  having  no  steadying 
muscles  here  as  higher  up.  The  thymus,  too,  in  young  children, 
might  present  a  difficulty.  In  addition  to  the  above  anatomical 
objections  to  the  low  operation,  there  are  three  surgical  ones — 
viz.,  (1)  Pus  is  now  more  easily  conducted  into  the  mediastina. 
(2)  In  the  same  way  broncho-pneumonia  is  more  probable  from  a 
wound  in  the  trachea  lower  down.  (3)  From  the  proximity  of 
the  chest,  and  its  suction-action,  the  tube  is  much  more  pulled 
into  the  wound,  and  if  it  has  to  be  worn  for  a  long  time,  the  tube 
and  shield  may  part  company  (Mr.  J.  Wood,  Lancet,  1872,  vol.  i. 

P-  317)- 

Operation. — -The  instruments  required  are — a  small  scalpel, 
with  a  triangular-pointed  handle  to  act  as  a  blunt  dissector,  two 
pairs  of  Spencer-Wells'  forceps,  dissecting-forceps,  steel  director, 
silk  or  chromic  gut  ligatures,  one  or  two  wire  sutures,  pilot,  and 
tube.*  They  should  be  spread  out  ready  to  hand,  as,  in  an 
instant,  moving  the  child,  or  beginning  the  anaesthetic  may  cause 
most  urgent  dyspnoea.  The  question  of  the  anaesthetic  has  already 
been  alluded  to  (p.  388).  The  child's  neck  and  head,  at  first 
raised  and  relaxed, f  are  stretched  over  a  sandbag  or  a  large  bottle 
wrapped  up  in  a  towel,  while  the  hands  are  secured  in  the  jack- 
towel  which  firmly  encircles  the  body.  Two  assistants  are  desir- 
able, one  to  support  the  head  and  give  the  anaesthetic,  the  other 
to  sponge.  It  is  almost  superfluous  to  add  that  the  light  should 
be  the  best  possible,  a  laryngeal  mirror  may  be  of  much  use  in 


*  The  best  tracheotomy  tubes  are  those  of  Mr.  Durham,  Mr.  Bryant,  and  Mr. 
Parker.  If  the  first  are  chosen,  they  must  be  of  reliable  manufacture.  The 
ball-and-socket  of  Mr.  Bryant's  tubes  allows  of  free  play.  Mr.  Parker  (loc.  supra 
eft.,  p.  84)  argues  strongly  in  favour  of  angular  tubes.  He  shows  that  the  usual 
i-inch  tubes  impinge  ,  with  their  lower  extremity  on  the  anterior  wall  of  the 
trachea,  thus  tending  to  produce  ulceration  and  grave  risks  (p.  397).  Mr. 
Parker,  I  think,  entirely  proves  his  point.  I  have  used  his  tubes,  but  find  the 
absence  of  a  pilot  troublesome  in  dealing  with  little  children. 

Whatever  tube  is  chosen,  it  should  be  as  large  and  as  short  as  possible ;  it 
should  be  of  the  same  size  throughout,  without  tapering ;  the  inner  tube  should 
project  a  little  beyond  the  outer  one ;  while  the  whole  tube  should  fit  snugly, 
standing  out  as  little  as  possible  in  the  neck. 
As  to  the  size  of  the  tubes  needful,  Mr.  Parker  recommends  a  series  running 

rom  No.  18  to  No.  30,  French  gauge,  the  most  useful  sizes  for  children  being 
N°s.  18,  20,  22,  24,  26,  and  28  for  the  outside  tube.    On  this  matter  of  the  size  of 

be  tube  and  its  relation  to  the  aperture  of  the  glottis  and  size  of  the  air-tube, 
■  ae  reader  should  consult  Mr.  Holmes  (Bis.  of  Children,  p.  324),  Mr.  Howse 
vol %)°8P'  Report8'  l875- P- 495).  and  Mr.  Marsh  (St.  Barthol.  Hosp.  Reports, 

t  Whenever  an  anaesthetic  is  beirig  given  in  cases  of  dyspnosa,  the  patients, 
W  atever  the  age,  should  be  allowed  to  choose  their  own  position  at  first,  and  any 
ttovements  or  alterations  in  the  position  of  the  head  and  neck,  preparatory  to  the 
commencement  of  the  operation,  should  be  carefully  made. 
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illuminating  the  bottom  of  the  wound.    The  surgeon*  with  his 
left  thumb  and  forefinger  steadies  the  trachea,  and  makes  it  a 
little  prominent  as  well,  without  any  compression  ;  he  then  incises 
the  soft  parts  in  the  middle  line  from  about  the  centre  of  the 
cricoid!  downwards  for  about  2  inches,  cutting  well  through 
the  fat,  often  abundant  here,  and  exposing  the  interval  between 
the  sterno-hyoids,  he  then  incises  this  interval,  and,  if  _  he  lias 
reason  to  fear  htemorrhage,  with  the  point  of  a  steel  director; 
placed  in  the  upper  part  of  the  wound,  he  slits  down  the  remain- 
ing  soft  parts  in  the  middle  line  till  he  can  distinctly  feel  or,  with 
the  aid  of  retractors,  see  the  tracheal  rings.§    The  point  of  the 
knife  is  often  required  here  to  incise  surely  the  tracheal  fascia. 
Until  the  tube  is  distinctly  exposed  the  left  forefinger  and  thumb 
must  not  be  removed  from  their  steadying  position  on  either  side. 
With  the  blade  of  the  knife  held  upwards  the  middle  line  of  the 
front  of  the  trachea  is  then  punctured,  stabwise,  and  two  or  three 
rings  divided.    Sufficiency  of  the  opening  is  known  by  a  free  and 
noisy  rush  of  air,  accompanied  often  by  the  expulsion  of  mem- 
brane, which  should  be  sponged  away  at  once.     On  the  other 
hand,  an  inadequate  opening  will  be  indicated  by  the  hissing  only 
of  air  through  the  slit-like  opening,  without  any  free  rush  and 
with  no  escape  of  membrane  or  relief  of  the  dyspnoea.    In  this 
latter  case  the  first  opening  must  be  found  by  the  finger-nail  and 
carefully  enlarged.  j|    The  cannula  is  then  inserted  on  a  pilot  and 
secured  with  tapes  in  situ.    Some  prefer  to  use  a  hook  to  steady 
the  trachea,  and  a  pair  of  dressing-forceps  to  dilate  the  opening; 
these  are  more  likely  to  be  helpful  in  a  «  low  "  operation  or  wher^ 
a  pilot  is  not  used  to  insert  the  cannula.    If  it  be  desired  to  try 
aud^emo^e_any^ 

*  He  first,  as  soon  as  the  head  and  neck  are  in  position,  marks  the  chief  spots 
in  the  midd  e  line-viz.,  centre  of  the  chin  and  manubrium  and  (when  they  can 
be  totTfte  hyoid  bone  and  the  thyroid  and  cricoid  cartilages,  especially  the 

^"t  This  cartilage  is  often  incised,  a  point  to  be,  however,  avoided    The  parts 
are  so  small  in  a  child  that  a  tube  put  in  by  incising  the  cncoid  is  likely  to  uxi1 
the  larynz.    Of  this  the  cricoid  is  the  narrowest  and  a  very  rigid  part.  Only 
smallest  cannulas  can  be  used  here.  .  t  of 

±  Mr.  Whitehead  (Lancet,  April  30,  1887),  having  found  that  the *«PJ 
a  director  will  tear  open  the  thin-walled  veins  here  us* j. Jg^S^ 
skin  incision.    With  this  he  separates  the  sterno-hyoids  split  the  f^la /  n 
from  the  hyoid  to  the  thyroid  isthmus,  and  then,  parting  this  spi  t  fascia  ^ 
either  side  with  the  raspatory,  pulls  down  the  isthmus  and  exposes  the  trache 
the  whole  operation  being  thus  rendered  easy  and  blood  ess  ^ 

s  Dr.  Buchanan  considers  the  following  a  golden  rule  Never ^p  g 
Jf  e  into  the  trachea  till  the  white  rings  are  ^^^Tach  and 
wound."   In  cases  of  real  urgency  the  surgeon  must  be  satisfied  wn 

not  with  sight.  .    ,      d  adequate  one 

H  If  the  opening  be  to  one  side,  as  well  as  too  small,  a  tresn  an 

should  be  made  in  the  middle  line.  ^rnntrw  advises  that 

TL  Parker,  one  of  the  chief  authorities  on  this  t0 
all  membrane  as  well  as  mucus  be  got  rid  of,  on  account  of  its  imped 
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at  once,  but  the  opening-  dilated  with  dressing-forceps,  or  with  Mr. 
Golding  Bird's  or  Mr.  Parker's  dilator.  When  inserted,  the  cannula 
must  lie  in  the  middle  line,  otherwise  there  will  be  troublesome 
irritation  of  the  trachea  and  plugging  of  the  cannula. 

Chief  Difficulties. — (i)  Insufficient  skin  incision  giving  no  room 
for  the  deeper  work.*  (2)  Not  keeping  to  the  middle  line  ;  the 
abundant  fat,  aud  the  indistinctness  of  landmarks — e.g.,  a  flat 
thyroid  in  a  little  child  aiding  this  mistake.  (3)  Not  steadying  the 
trachea.  This  omission  leads  to  missing  the  tube  altogether. 
Cutting  to  one  side  of  it,  or  cutting  into  it  laterally,  instead  of 
centrally,  and  insufficiently.  (4)  Hemorrhage,  the  chief  bugbear 
of  the  operation,  varies  extremely.  Generally  it  is  not  great.  Any 
artery  which  springs  should  of  course  be  tied  at  once  or  caught  in 
Spencer- Wells'  forceps,  and  a  vein  of  any  size  which  lies  in  the 
way  should  be  caught  between  two  of  these  forceps  before  it 
is  divided.  Venous  hemorrhage,  as  a  rule,  stops  as  soon  as  the 
trachea  is  opened  and  respiration  established.  A  sufficient  median 
skin  incision  aids  the  meeting  of  hemorrhage.  With  regard  to 
the  isthmus  of  the  thyroid,  this  may  usually  be  neglected  by  the 
surgeon;  if  felt  by  the  finger  to  be  large,  it  maybe  depressed.! 
If  encountered  in  older  subjects,  or  if  large  in  children,  it  may  be 
compressed  by  two  pairs  of  Spencer- Wells'  forceps  before  division, 
or  ligatured  on  either  side  by  passing  an  aneurism-needle  beneath 
it.  If,  as  rarely  happens,  the  venous  bleeding  is  very  free,  and 
the  patient's  condition  from  dyspnoea  critical,  the .  trachea  must 
be  felt  for  and  opened  before  the  hemorrhage  is  arrested.  The 
urgency  of  the  case  must  here  come  before  the  amount  of  the 
bleeding.  In  these  cases  the  moment  the  tube  is  opened  the  patient 
must  be  turned  well  over  on  to  his  side.  Entrance  of  blood,  to  any 
amount,  into  the  lungs  must  be  avoided  as  not  altogether  harmless ; 
it  will  add  to  the  dyspnoea  now,  and,  later  on,  may  set  up  broncho- 
pneumonia. (5)  Insertion  of  cannula.  If  the  trachea  has  not  been 
steadied,  and  the  rings  not  clearly  made  out  by  sight  or  touch,  the 
opening  will  very  likely  be  made  inadequate  or  to  one  side.  Another 
difficulty  may  arise  here  from  the  tracheal  fascia  not  having  been 
sufficiently  cut,  or  from  the  tube  being  pushed  down  between  this 
tascia^and  the  trachea,  this,  of  course,  only  further  embarrassing 

respiration,  its  infectiousness,  and  the  patient's  inability  to  get  rid  of  it  himself 
by  coughing  after  tracheotomy.  On  this  account  Mr.  Parker  recommends  gently 
twirling  about  a  feather  (the  shorter  and  finer  pheasant-tail  feathers  are  the  best) 
soaked  in  solution  of  sodium  carbonate,  and  passed  several  times,  not  only  down 
nto  the  trachea,  but  up  into  the  glottis.  Mr.  Parker  condemns  attempts  to  suck 
out  membrane  by  putting  the  lips  directly  to  the  wound,  as  of  no  service  to 
0  patient,  and  as  possibly  very  disastrous  to  the  operator.  The  aspirator  he 
recommends  is  alluded  to  (p.  392). 

shaped  m  a  C°l0t0my'  or  any  other  deeP  incision,  the  wound  should  not  be  funnel- 

cllrS  Chi1Ulre£?  this  maT  certainly  be  ignored.     If  the  knife  is  used  to  open 
clear  th      su^clG"tly  the  deep  fascia,  and  then  a  round-pointed  steel  director  to 
ne  way  down  to  the  trachea,  the  operation  will  be  almost  bloodless. 
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the  breathing.     Lastly,  though  the  tracheal  rings  are  cut,  the 
swollen  and  inflamed  mucous  membrane  may  not  have  been  suffi- 
ciently divided,  or  a  false  membrane  may  have,  in  the  same  way. 
been  carried  before  the  knife.  (6)  Little  or  no  relief  after  insertion 
of  the  cannula.    Though  this  may  have  been  well  and  truly  done, 
it  is  not  followed  by  the  relief  which  has  been  expected.  This  may 
be  due  (a)  to  the  tube  being  passed  between  the  trachea  and  some 
membrane  which  plugs  it ;  (b)  to  the  trachea  and  bronchi  being 
blocked  with  membrane,  &c. ;  (c)  to  the  child,  owing  to  the  opera- 
tion being  performed  late,  being  practically  asphyxiated  before  the 
completion  of  the  operation.    The  indications  now  are  to  pass  a 
long  narrow  feather  down  the  tube,  to  remove  the  tube,  and  to 
clear  out  the  trachea,  while  artificial  respiration   is  vigorously 
performed  and  kept  up,  the  opening  into  the  trachea  being  kept 
patent  by  dressing-forceps  or  by  one  of  the  retractors  above  men- 
tioned (p.' 391).    If  feathers  or  brushes  fail  to  reach  and  remove 
the  membrane,  trial  may  be  made  of  aspiration.    The  best  means 
of  effecting  this  is  by  Mr.  Parker's  tracheal  aspirator,  which 
consists  of  a  small  glass  cylinder,  3  or  4  inches  long,  to  one  end  of  1 
which  the  end  of  a  silk  catheter  is  attached,  and  to  the  other  an 
india-rubber  tube  ending  in  a  mouthpiece  (loc.  supra  cit.,  Fig.  I2; 
p.  98).    It  can  be  taken  to  pieces  to  facilitate  cleaning.  Before 
use  a  little  cotton-wool  is  packed  into  the  cylinder  to  prevent  any 
dangerous  membrane  reaching  the  operator's  mouthy  Direct  suction 
should  never  be  performed  in  membranous  laryngitis;  where  blood 
alone  is  the  cause  of  the  dyspnoea,  it  may  of  course  be  thus  removed. 
After-treatment. 

This  subject,  neglected  in  most  books,  is  often  too  little  looked 
to  in  practice.    The  question  of  the  most  suitable  atmosphere 
for  the  patient  will  first  arise.    By  most  a  tent  (readily  improvised 
by  converting  a  cot  into  a  four-poster,  by  fastening  on  four 
vertical  pieces  of  wood  at  the  corners,  joining  these  by  four 
horizontal  pieces,  and  throwing  a  sheet  over  all)  is  recommended 
and  one  side  of  the  cot  being  left  uncovered,  steam  is  conducted 
thither  by  one  of  the  different  forms  of  croup-kettles.    While  fully 
aware  of  the  need  of  moisture  when  the  atmosphere  is  dry.  when 
the  membrane  tends  to  crust  and  become  fixed,  I  am  of  opinion 
that  the  above  unvarying  rule  of  cot-tenting  and  use  of  steam  is 
disadvantageous.    The  weakly  condition  of  children  with  mem- 
branous larvngitis,  and  all  that  they  have  gone  through.  mus* 
be  remembered.     Believing  that   such  seclusion  and  so  littie 
admission  of  air  tend  to  increase  the  asthenia,  and  any  tendency 
to  sepsis,  I  much  prefer  to  be  content  to  keep  off  draughts  by  a 
screen,  which  allows  of  the  escape  of  vitiated  air  above,  using 
steam,  if  needful,  according  to  the  size  of  the  room  fireplace^. 
&c,  and  according  to  the  kind  of  expectoration*  whether  easny 

*  G.  A.  Wright  (Dis.  of  Child.,  p.  164)  gives  a  useful  hint  from  Cooks  (A* 
Pcediat.,  Jan.  1884)  that  sudden  obstruction  of  the  tube  is  most  often  aue 
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brought  up  by  cough  or  feathers,  or  viscid,  quickly  drying,  and 
causing  whistling  breathing.  If  the  temperature  can  be  other- 
wise kept  up  to  6o°  or  65 °,  I  much  prefer  to  use  a  thin  flat 
sponge,  often  wrung  out  of  a  warm  solution  of  boracic  acid. 
The  inner  tube  must  be  frequently  removed  and  cleansed,  every 
hour  or  two  at  first.  If  the  secretions  dry  on  and  cling  to  it, 
they  are  best  removed  by  the  soda  solution  mentioned  below. 
■At  varying  intervals  between  the  removal  of  the  tube  any  mem- 
brane, &c,  which  is  blocking  it,  appearing  for  a  moment  at  its 
mouth  and  then  sucked  back,  must  be  got  rid  of  by  inserting 
narrow  pheasant  feathers,  and  twisting  them  round  before  re- 
moving them.  If  the  exudation  is  slight,  moist,  and  easily 
brought  up  by  a  cough  or  feather,  sponging  and  brushing  out  the 
trachea  are  not  called  for,  but  they  should  be  made  use  of  when 
there  is  much  flapping,  clicking,  or  whistling  of  the  breathing, 
md  if  this  is  harsh,  dry  or  noisy,  instead  of  moist  and  noiseless, 
two  of  the  best  solutions  are  sodaa  bicarb.,  gr.  v-xx  to  aq.  §j,  or 
a  saturated  one  of  borax  with  soda.  These  may  be  applied  by 
a  hand  or  steam  spray  over  the  cannula  for  five  or  ten  minutes  at 
a  time,  at  intervals  varying  according  to  the  relief  which  is  given, 
or  applied  with  a  laryngeal  brush,  feather,  or  a  bit  of  sponge 
twisted  securely  into  a  loop  of  wire.  When  any  of  these  are 
used,  the  risk  of  excoriation  and  bleeding,  and  the  fact  that  only 
the  trachea  and  large  bronchi  can  be  cleaned,  must  be  borne  in 
mind,  and  with  regard  to  manipulations  for  cleansing  the  trachea, 
md  removing  the  inner  tube,  it  is  most  important  to  remember 
:hat  the  caretaking  may  be  overdone,  and  a  weakly  child  still 
further  exhausted  by  meddlesome  interference.  This  point  re- 
pines special  attention  from  the  surgeon  in  the  case  of  some  of 
the  nurses  of  the  present  day,  who  seem  to  wish  to  transfer  the 
mtire  charge  of  the  patient  into  their  own  hands. 

There  is  often  much  difficulty  in  getting  sufficient  food  taken. 
The  pain  in  swallowing,  the  impairment  of  the  act,  owing  to  the 
presence  of  the  tube,  &c,  and  thus  the  facility  with  which  liquids 
nay  reach  the  lungs,  the  need  of  waking  up  the  child  frequently 
•0  give  it  food,  are  all  facts  to  be  duly  remembered.  It  will 
isually  be  better  to  pass  a  Jaques'  catheter  (No.  4  or  6)  by  the 
iose,  and  then  to  feed  the  patient,  at  regular  intervals,  with  definite 
imounts.  Care  must  be  taken  to  see,  by  the  absence  of  irritation, 
lat  the  tube  is  not  in  the  larynx,  and,  if  the  above  soft  tubes 
«e  used,  that  they  do  not  coil  up  at  the  back  of  the  tongue. 

The  removal  of  the  tube  next  requires  consideration.  It 
•nouia  be  dispensed  with  at  the  earliest  possible  opportunity, 
icner  altogether,  or  replaced  by  an  india-rubber  tube  between  the 
°urtu  and  ninth  days.    Quite  apart  from  the  danger,  which  is 

nspussated  mucus,  not  membrane  ;  this  thick  mucus  is  secreted  usually  about 

•rrnJ  !!lr       8  afterthe  operation,  and  after  three  or  four  days  the  discharge 
cornea  thinner  and  more  puriform. 
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inseparable  from  a  metallic  tube,*  of  irritation  and  ulceration  of 
the  trachea,  there  is  this  object  in  getting  rid  of  the  tube  as  soon 
as  possible,  that  the  longer  the  child  is  allowed  to  breathe  through 
the  tube  the  more  is  the  act  of  breathing  through  the  natural 
passages  allowed  to  be,  as  it  were,  forgotten,  with  the  result  that, 
on  the  tube  being  removed,  asphyxia  is  threatened. 

Conditions  which  impede  the  removed  of  the  Tube. — (i)  Prolonged 
formation  of  membrane.    The  longest  possible  period  for  this  is 
probably  about  ten  days.    Patience  and  support  are  the  main 
indications  in  the  treatment  here.    (2)  The  larynx  is  crippled 
like  any  other  inflamed  part.     (3)  The  air-tube  is  closed 
granulations,  usually  above  the  cannula.    More  common  than 
these  is  obstinate  swelling  of  the  mucous  membrane.    Here  the 
tube  must  be  removed,  and  astringents  and  caustics  carefully 
applied  from  below,  with  the  aid  of  an  anEesthetic  if  necessary. 
(4)  Closure  of  larynx  by  deep  ulceration  cicatrising  after  detach- 
ment of  membrane.    In  such  a  case,  with  the  aid  of  angesthetic-. 
the  larynx  must  be  opened  up  by  probes  of  increasing  size  and 
laminaria  tents  introduced  from  below,  and  later  on  by  the  use 
of  Macewen's  tubes  (p.  398).     (5)   Paralysis  of  the  dijating 
crico-arytenoidei  postici,  or  spasmodic  action  of  the  closing  ones, 
arytenoidei  or  crico-arytenoidei  laterales,  from  fear,  excitement, 
or  during  effort.  |   (6)  The  commonest  cause  of  inability  to  dispense 
with  the  tube  is  probably  due  to  the  rapidity  with  which  the 
larynx  falls  into  abeyance  when  a  child  is  allowed  to  breathe 
through  a  tracheal  cannula,  the  patient  at  this  age  being  not 
intelligent  enough  to  undertand  the  importance  of  dispensing 
with  the  tube,  being  perhaps  too  young  to  care  to  talk,  and,  if 
older,  not  realising  the  need  of  again  using  its  voice  while  all 
its  wants  are   supplied.     With   the   above   condition  goes  a 
nervous  dread  of  having  the  tube  removed,  and  paroxysms  of 
temper   and    struggling   which   rapidly    produce  embarrassed 
breathing.     Any  organic  mischief,  such  as   adhesions  in  the 
larynx,  are,  I  think,  extremely  rare,  and  granulations  above  or 
below  the  tube  are  more  often  talked  of  and  given  as  a  reason  for 
inability  to  dispense  with  the  tube  than  really  seen. 

But  while  real  organic  mischief  is  rare  and  the  usual  cause  is 
due  to  conditions  which  would  seem  to  be  only  temporary,  it  is 
well  known  that,  in  some  cases,  getting  a  little  child  to  dispense 
with  the  tube  is  a  most  baffling  and  prolonged  affair.  The 
following  points  are  worthy  of  attention.     Early  attempts  to 

*  Mr.  Parker  points  out  (loc.  supra  cit.)  that  black  patches  seen  on  the  outer 
tube  when  removed  may  indicate  ulceration  of  the  trachea,  and  show  the  need  0 
changing  the  tube.  _  .. , 

f  In  a  case  in  which  I  had  performed  tracheotomy,  and  was  watching  t  he  cmi^ 
for  the  first  few  hours  after  the  tube  had  been  dispensed  with,  most  ur?e"{ 
symptoms  came  on  during  the  slight  straining  which  accompanied  an  action ,  0 
the  bowels,  the  child  falling  off  the  nightstool  on  to  the  floor  apparently  litei©*. 
Artificial  respiration  restored  the  child,  and  the  case  did  well. 
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Umove  the  cannula,  whether  metal  or  india-rubber.  A  reliable 
nurse  ability  on  the  part  of  the  surgeon  so  as  to  arrange  his  time 

to  be  himself  frequently  present  at  first,  and,  in  the  intervals, 
to  be  represented  by  an  assistant  who  will  not  replace  the  tube 
before  it  is  absolutely  necessary  to  do  so,  and  who  can  dilate  the 
openiuo-  with  a  pair  of  dressing-forceps,  and  perform  artificial 
respiration  if  these  steps  are  required.  Shortening  the  india- 
rubber  tube,  till  eventually  little  more  than  the  shield  is  worn, 
the  child  being  comforted  by  the  apparent  presence  of  the  tube. 
Encouraging  the  child  to  make  use  of  his  larynx  by  breathing 
through  "he  tube  and  expiring  through  the  larynx  while  the  tube 
is  closed.  Patiently  persevering  efforts  to  get  a  child  to  talk,  or 
in  the  case  of  a  younger  one  to  use  his  larynx  by  blowing  out  a 
spirit-lamp  or  using  a  penny  trumpet.* 

All  this  time  every  attempt  should  be  made  to  improve  the 
aeneral  health.  Wise  feeding — too  frequent  or  too  large  meals 
.provoke  dyspnoea — attention  to  the  bowels,  such  tonics  as  Easton's 
syrup,  proper  clothing,  cold  or  tepid  sponging  followed  by  friction, 
change  of  scene  and  air  in  every  possible  way,  especially  at  the 
seaside. 

In  a  large  majority  of  cases  the  above  treatment,  aided  by 
patience,  tact,  and  time,  which  allows  of  development  of  the  air- 
passages,  will  suffice.    In  a  few  the  attempts  at  removing  the 

itube  will  still  fail.  Where  this  is  so,  and,  in  fact,  in  any  case 
where  the  use  of  the  tube  seems  likely  to  be  protracted,  the 
larynx  should  be  dilated — a  step  which  is  brought  about  by 
simple  means,  as  the  larynx  is  usually  merely  functionless  from 
disuse,  not  blocked  up,  or  the  glottis  closed — by  a  tube  through 
which  the  child  is  made  to  breathe. 

In  a  recent  case  the  simplest  way  of  effecting  this  is,  after 
chloroform  has  been  given,  to  remove  the  tracheotomy  tube, 
dilate  the  wound  if  needful,  and  pass  upwards  from  it  a  drainage- 

■  tube  or  catheter  with  a  double  silk  web  ;  the  upper  end  of  this  is 
drawn  out  of  the  mouth  (with  the  aid  of  a  gag  if  needful),  and 

itied  to  the  lower  end  which  projects  through  the  wound.  The 
tracheotomy  tube  is  then  replaced  for  a  day  or  'two,  and  on  the 

I  withdrawal  of  the  tube  from  the  larynx  it  can  usually  be  dis- 

i  pensed  with  altogether.    Another  very  simple  and  efficient  means 

(is  thus  given  by  Gr.  A.  Wright  (loc.  supra  cit,  p.  165)  :  "  A  flexible 
probe  should  be  passed  up  through  the  glottis  from  below,  and  a 

: piece  of  silk  carrying  a  small  sponge  be  attached  to  it ;  the  probe 
should  then  be  drawn  out  through  the  mouth,  and  the  sponge 

1  carried  through  the  larynx  sweeps  it  out,  breaks  down  any  adhe- 
sions, and  clears  away  mucus  or  any  granulations." 
In  cases  of  longer  standing  the  above  simple  treatment  may 

I  not  be  sufficient,  and  here  the  use  of  Mace  wen's  tubes  passed 

I  may  advise  my  readers  to  consult  a  most  practical  paper  by  Dr.  Steavenson 
U8t  Barthol.  Hosp.  ReporU,  1881). 
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through  the  larynx*  and  into  the  trachea- below  the  wound  should 
be  made  use  of.    Chloroform  being  given,  one  of  the  above  tubes 
—they  resemble  stout  gum-elastic  catheters  with  terminal  care- 
fully bevelled  openings — is  passed  from  the  tracheal  openingf  up  i 
through  the  larynx  into  the  mouth.    Having  hooked  this  end  out 
of  the  mouth,  %  the  surgeon  now  passes  the  other  end  down  the 
trachea  beyond  the  wound,  a  step  sometimes  accompanied  with 
difficulty.    The  object  of  the  surgeon  should  be  to  place  this  lower 
end  of  the  tube  only  just  below  the  tracheal  opening,  so  that  air 
is  drawn  in  from  the  end  projecting  through  the  mouth  into  the 
trachea,  without  leaving  any  needless  length  of  the  tube  here  or 
in  one  bronchus  for  fear  of  setting  up  irritation  and  secretion.  To 
prevent  the  child  pulling  out  the  tube,  the  hands  should  be 
secured  for  the  first  few  hours,  and  to  prevent  the  tube  being 
bitten,  it  is  well  to  pass  a  piece  of  drainage-tube  §  over  the  first  few 
inches.    This  end  is  then  secured  with  tapes  around  the  head. 
The  tube  may  be  left  in  from  twelve  to  eighteen  hours  according 
to  the  amount  of  secretion  and  the  facility  with  which  the  tube  is 
blocked.    While  this  treatment  is  being  carried  out  it  is  well  to 
isolate  the  child  in  a  separate  room,  as  the  breathing  through  the 
tube  is  very  noisy,  being  often  accompanied  by  very  loud  bubbling 
sounds,  and  the  aspect  of  the  child  while  this  necessary  dilating  of 
the  larynx  is  going  on  is  one  of  apparently  great  distress.  When 
it  is  evident  the  tube  is  clogged  it  must  be  withdrawn  and  cleansed, 
and,  a  little  anassthetic  being  given,  again  inserted.    At  any  time, 
if  needed,  the  cannula  must  be  re-inserted  and  artificial  respiration 
performed.    It  will  readily  be  understood  that  during  this  time 
the  presence  of  the  surgeon,  and  reliable  assistants  who  will  not 
lose  their  heads,  and  nurses  with  much  tact  and  temper,  are  pre- 
eminently required.    Even  when  laryngeal  breathing  is  restored 
and  the  tube  has  been  dispensed  with,  the  child  must  be  carefully 
watched,  especially  at  night.     If  natural  breathing  fails,  it  is 
better,  whenever  there  is  time,  to  replace  the  Macewen's  tube 
through  the  larynx  rather  than  re-insert  the  tracheotomy  tube 
into  the  old  wound,  a  mode  of  relief  which  is  too  likely  to  be 
resorted  to  on  account  of  its  facility,  but  one  which  tends  to  keep 
up  the  sinus-like  nature  of  the  wound  in  the  trachea,  and  briuu? 
back  that  most  pernicious  tendency  of  the  child  to  prefer  and 
confide  in  this  mode  of  breathing. 

Complications  of  the  After-treatment. 

(a)  Hcemorrhage. — This  is  not  common ;  if  immediate,  it  is  due 
to  some  vessel  having  been  left  unsecured.    Later  on,  it  may  be 


*  See  a  paper  by  Mr.  Bilton  Pollard  [Lancet,  1S87)  on  this  subject. 

f  It  is  more  easy  to  pass  the  tube  this  way  owing  to  the  facility  with 
the  tube,  when  passed  from  above,  finds  its  way  into  the  oesophagus. 

+  The  tube  will  be  found  to  pass  readily  behind  the  soft  palate. 

§  This  simple  means  is  much  better  borne  by  the  child  than  the  gag.  1 1 
suggestion  to  an  old  friend,  Arthur  E.  Poolman. 
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brought  about  by  ulceration  of  the  trachea  by  the  cannula,*  sepa- 
ration of  the  false  membrane  by  sloughing  3  a  velvety  and  swollen 
condition  of  the  mucous  membrane  ;  or  by  prominent  granulations. 
The  treatment  is  clearly  preventive,  to  dispense  with  a  tube,  espe- 
cially a  metal  oue,  as  soon  as  possible,  and  from  the  first  to  use  one 
of  appropriate  length  and  curve  (p.  389).  >  # 

(b)  .  A  Sloughy  Condition  of  the  Wound.— H  this  is  threatening, 
attention  must  be  paid  to  the  tightness  of  the  tapes,  so  that  the 
cannula  is  not  needlessly  buried  in  the  wound,  and  to  the  wearing 
of  a  collar  of  lint  behind  the  shield.  The  tube  must  be  removed  at 
intervals,  or  replaced  by  an  india-rubber  one,  air  tending  to  enter 
without  a  tube  as  soon  as  the  edges  of  the  wound  are  set  and 
healing.  If  the  wound  is  not  only  sloughy,  but  gangrenous  and 
diphtheritic,  in  addition  to  frequent  cleaning  with  a  camel's-hair 
brush,  the  use  of  iodoform  and  hot  boracic  or  zinc-chloride  lotions, 
si  ronger  measures,  such  as  the  application  of  pure  nitric  or  carbolic 
acid,  will  be  called  for.  The  general  treatment  will  not,  of  course, 
be  neglected  in  these  cases. 

(c)  Emphyscma.\ — This  is  usually  the  result  of  a  faulty  opera- 
tion. The  incision  into  the  trachea  is  either  wrongly  placed — i.e., 
it  is  not  in  the  same  line  with  that  in  the  soft  parts,  or  it  is  too 
small — perhaps  two  small  ones  have  been  made  ;  very  rarely  is  the 
emphysema  due  to  too  large  an  incision  in  the  trachea.  Or,  the 
incision  may  have  been  correctly  made,  but  some  fault  connected 
with  the  tube  may  produce  the  emphysema  ;  thus  it  may  have  been 
originally  too  short,  or  have  been  pushed  out  of  the  wound  by 
swelling  of  the  soft  parts,  or  by  coughing.  As  a  rule,  this  compli- 
cation is  not  dangerous  unless  it  be  extreme  in  very  young  children, 
or  unless  it  travel  deeply ;  under  these  circumstances  scarification 
must  be  made  use  of,  if  possible. 

(d)  Ulceration  of  the  Trachea. — This  is  usually  due  to  the  pressure 
of  a  cannula  faulty  in  length  or  curve,  much  more  rarely  to  separa- 
tion of  membrane  or  sloughs.    There  are  no  definitely  characteristic 


*  Some  undoubted  cases  of  ulceration  into  the  innominate  after  low  trache- 
otomies in  children  are  on  record — e.g.,  Path.  Soc.  Trans.,  vol.  xi.  p.  20. 

t  On  this  subject  the  reader  should  consult  the  laborious,  accurate,  and 
researchful  papers  of  my  old  friend  Dr.  Champneys,  in  vols.  lxv.  lxvii.  and  lxviii. 
of  the  Bled.  Chir.  Trans.,  and  his  work  on  Artificial  Respiration.  .The  following 
ia,re  amongst  the  practical  conclusions  with  which  his  pages  abound  :  (1)  Emphy- 
isema  of  the  anterior  mediastinum,  often  associated  with  pneumothorax,  occurs 
I in  a  certain  number  of  tracheotomies.  (2)  The  conditions  favouring  this  are, 
division  of  the  deep  cervical  fascia,  obstruction  to  the  air-passages,  and  inspiratory 
efforts.  (3)  The  incision  in  the  deep  cervical  fascia  downwards  should  not  be 
'longer  than  needful ;  it  should  on  no  account  be  raised  from  the  trachea,  especially 
during  inspiratory  efforts.  (4)  The  frequency  of  emphysema  probably  depends 
•  much  on  the  skill  of  the  operator,  especially  in  inserting  the  tube.  (5)  The 
:  dangerous  period  during  tracheotomy  is  the  interval  between  the  division  of  the 
fleep  cervical  fascia  and  the  efficient  introduction  of  the  tube.  (6)  If  artificial 
respiration  is  necessary,  the  tissues  should  be  kept  in  apposition  with  the  trachea, 
'and  any  manipulations  performed  without  jerks. 
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signs  of  this  complication  ;  the  following  point  to  it :  Streaks  of 
blood  expectorated  a  day  or  two  after  the  operation,  and  perhaps 
discoloration  of  the  lower  end  of  the  tube.  This  accident  is  espe- 
cially likely  to  occur  in  cases  of  diphtheria,  as  the  vitality  of  the 
tissues  is  here  much  lowered.  The  tube  should  be  left  out  if' 
possible,  or  an  india-rubber  one  substituted,  and  worn  as  short  as 
possible,  and  cut  obliquely  so  that  the  end  does  not  impinge  upon 
the  anterior  wall  of  the  trachea.  If  it  is  necessary  to  dispense  with 
all  tubes,  attempts  may  be  made  to  keep  the  edges  of  the  tracheal 
wound  stitched  to  that  in  the  soft  parts  for  a  few  hours,  or  Mr, 
Golding  Bird's  dilator  may  be  worn. 

(c)  Suppuration  in  Mccliastina. — This  is  a  rare  complication. 
When  it  does  occur  it  is  liable  to  be  very  rapid.  It  results  from 
a  descending  cellulitis  from  the  wound.  The  only  treatment  is 
prevention  by  a  well-performed  operation  and  by  attention  to  the 
wound. 

Other  complications  which  are  not  surgical  may  of  course  be 
present — viz.,  Extension  of  exudation  downwards.  General  in- 
fection. Paralysis.  Albuminuria.  Broncho-pneumonia,  a  very  fre- 
quent one,  known  by  a  rise  of  temperature  with  frequent  respiration 
and  dyspnoea,  dulness  on  percussion,  bronchial  breathing,  with 
bubbling  and  crepitant  rales. 


INTUBATION  OP  THE  LARYNX  AS  A  SUBSTITUTE  FOR 
TRACHEOTOMY  IN  MEMBRANOUS  LARYNGITIS. 

This  is  one  of  those  new  modes  of  treating  an  old  disease  which 
has  not  taken  any  firm  root  in  this  country. 

Attention  was  called  to  this  subject  by  Prof.  Macewen*  in  1880. 
It  was,  later  on,  more  prominently  brought  forward  in  America.! 

The  advantages  claimed,  if  verified,  would  no  doubt  be  very 
great.  Of  these  the  chief  are — (i)  That  objection  on  the  part 
of  friends  is  less  likely  than  in  the  case  of  tracheotomy ;  (2)  That 
the  tubes  are  easily  and  quickly  introduced ;  (3)  That  there  is  no 
severe  and  difficult  operation ;  (4)  That  the  inspired  air  is  warm 
and  moist;  (5)  That  the  tubes  are  self-cleansing;  (6)  That  there 
is  no  prolonged  after-treatment. 

The  tubes  used  have  been  mainly  of  two  kinds— (a)  Macewen's 
long  cylindrical  tubes  of  the  pattern  of  gum-elastic  catheters. 

*  Brit.  Med.  Journ.,  July  24  and  31,  1880.  Dr.  Macewen's  cases  were  all  four 
in  adults,  the  two  acute  ones  being  cases  of  oedema  of  the  glottis. 

t  Dr.  O'Dwyer's  first  paper  is  in  the  New  York  Med.  Journ.,  August  1SS5.  Mr. 
Symonds,  in  a  summary  of  the  results  of  O'Dwyer's  method  (Brit.  Med.  Journ.. 
Nov.  19,  1887),  gives  the  following  references— viz.,  Dr.  Waxham  (Clueago  Med. 
Journ.,  March  1886  ;  Journ.  Amer.  Med.  Assoc.,  October  24,  1SS5,  and  July  23. 
1887)  and  Dr.  Ingals  {New  York  Med,  Journ.,  July  2  and  9,  1S87).  Dr.  Waxham  s 
results  have  no  doubt  improved,  but  in  the  Chicago  Med.  Journ.  and  Exam., 
November  1S85,  Ann.  of  Surg.,  January  1886,  four  cases  are  given  which  were 
treated  by  him,  after  O'Dwyer's  plan,  of  which  only  one  recovered. 
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•  troduced  from  the  mouth  iuto  the  trachea  through  the  larynx. 

d  removed  at  intervals  of  about  twelve  hours  for  cleansing; 
m  O'Dwyer's  short  tubes  (under  3  inches)  of  metal  with  the 
anteroposterior  diameter  larger  than  the  lateral.  These  are  self- 
retaining,  partly  by  an  enlarged  head  which  rests  upon  the  ven- 
bricular  bands,  and  partly  by  a  fusiform  enlargement  a  little  lower 
Jowu.  They  are  introduced  and  removed  from  the  mouth  by 
special  instruments.    A  gag  must  be  used. 

I  am  unable  to  recommend  intubation.  Within  a  lew  months 
of  the  appearance  of  Prof.  Macewen's  paper  I  made  use  of  his 
method  in  three  patients  with  membranous  laryngitis,  at  the  wish 
of  mv  friend  Dr.  Goodhart.  Every  one  of  these  came  to  tracheo- 
tomy, most  of  the  drawbacks  enumerated  below  being  most  strongly 
present.  I  ought  to  say  that  of  Dr.  O'Dwyer's  tubes  I  have  no 
personal  experience,  but  I  am  most  strongly  of  opinion  that  in 
children  at  least  they  cannot  meet  with  a  large  amount  of  general 
success.  Their  necessarily  narrow  chink-like  calibre  appears  to 
ine  to  be  certain  to  obstruct  the  free  expectoration  of  mucus, 
membrane,  &c,  which  is  so  essential  in  these  cases.  Even  when 
this  is  liquid  and  abundant,  I  fear  that  the  tubes  will  be  plugged ; 
when  the  expectoration  is  dry,  thick,  and  tenacious,  its  escape 
must  surely  be  impossible.  I  was  much  struck  by  three  cases  in 
which  the  more  recent  form  of  intubation  was  made  use  of  with 
much  temporary  Mat,  followed  by  tracheotomy,  deferred,  but  ulti- 
mately called  for,  and  by  fatal  results. 

Disadvantages. — (1)  The  tubes  are  likely  to  become  plugged; 
(2)  There  is  very  great  difficulty  in  getting  children  to  take 
sufficient  food,  as  swallowing  is,  in  them  certainly,  much  em- 
barrassed— the  importance  of  getting  sufficient  food  down  in 
these  cases  has  already  been  alluded  to  (p.  393) ;  (3)  Part  of 
the  liquids  taken  now  easily  finds  its  way  into  the  trachea  and 
lungs;  (4)  The  tube  may  be  coughed  out;  (5)  The  facilities  for 
extracting  membrane,  spraying  the  trachea,  &c,  are  much  fewer 
than  after  tracheotomy ;  (6)  In  introducing  the  tubes  membrane 
,may  be  dislodged  into  the  trachea,  causing  fatal  dyspnoea  unless 
:  tracheotomy  is  at  once  performed ;  (7)  The  tube,  if  retained 
i  for  several  days,  as  is  often  needful,  may  cause  ulceration  of  the 
'larynx  or  trachea;  a  fatal  case  of  this  kind  is  recorded  by  Dr. 
J.  W.  Carr  {Lancet,  1891,  vol.  i.  p.  713).  The  child  here  died 
six  days  after  the  intubation,  but  it  is  fair  to  add  that  the  tube 
lused  was  somewhat  large,  a  smaller  one  having  been  coughed  out. 

Any  one  wishing  to  contrast  fairly  and  practically  the  two 
(operations  of  tracheotomy  and  intubation  should  consult  a  paper 
by  Dr.  R.  W.  Lovett,  of  Boston  {Med.  News,  Aug.  27,  1892). 
The  writer  shows  that  between  1864  and  the  end  of  1887  trache- 
otomy was  performed  for  membranous  laryngitis  327  times  at  the 
City  Hospital,  of  these  95  recovered,  making  a  recovery  percentage 

29'05  ;  10  died  during  or  soon  after  the  operation,  but  only  4 
of  these  from  haemorrhage.    The  first  intubation  was  performed 
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December  31,  1886,  and  up  till  January  1,  1 891,  was  performed 
392  times.  Of  the  392  cases  312  died  and  80  recovered,  giving 
a  recovery  percentage  of  20'4I.  Intubation  was  complicated  with 
many  accidents.  In  21  cases,  as  soon  as  it  was  attempted 
immediate  tracheotomy  was  necessitated  by  the  cessation  of 
breathing ;  of  these  only  2  recovered.  In  3  death  occurred  while 
the  tube  was  being  attempted.  In  2  the  tube  was  drawn  into 
a  bronchus  and  death,  resulted.  In  2  the  insertion  of  the  tube 
was  followed  by  convulsions.  In  2  the  introducer  broke  during 
the  operation.  Dr.  Lovett  points  out  that  both  operations  were 
performed  under  most  favourable  conditions  as  far  as  a  specially 
well-equipped  hospital  and  very  experienced  attendants  went. 
He  adds  that  during  the  time  that  intubation  was  performed, 
tracheotomy  was  performed  1 39  times,  with  a  recovery  percentage 
of  1 1 2,  but  as  these  were  the  most  desperate  cases  in  which  intuba- 
tion seemed  hopeless,  19  of  them  being  moribund  at  the  time  of 
operation,  they  are  not  to  be  taken  into  consideration  in  any  way. 
Dr.  Lovett  protests  against  intubation  as  a  tentative  measure  to 
be  followed  later  by  tracheotomy,  if  the  case  does  badly.  Of  these 
secondary  tracheotomies  there  were  57,  with  but  five  recoveries. 
From  the  above  paper  of  Dr.  Lovett,  it  is  clear  (1)  that  intubation 
does  not  compare  favourably  with  tracheotomy,  as  (a)  the  death 
rate  of  intubation  is  9  per  cent,  higher,  and  (6)  accidents  are  much 
more  common  during  intubation.  It  must  be  remembered  here 
that  in  each  case  the  operation  was  performed  by  peculiarly  ex- 
perienced hands.  (2)  That  if  tracheotomy  only  is  performed  it 
should  be  a  primary  operation. 

Dr.  Lovett  concludes  that  intubation  fails  in  being  as  successful 
as  tracheotomy  for  saving  life  in  severe  laryngeal  diphtheria,,  for 
the  two  following  reasons,  mainly:  (1)  The  amount  of  food  taken 
is  much  more  limited  in  most  cases  of  intubation.  To  this  point 
I  have  already  alluded  at  pp.  393  and  399.  (2)  Intubation 
does  not  afford  such  good  drainage  to  the  trachea.  _  After 
tracheotomy  large  quantities  of  mucus,  pus,  and  diptheritic  mem- 
brane are  expelled  through  the  tube  for  several  days.  After 
intubation  this  does  not  occur.  The  above  material  may  be 
swallowed  or  it  may  be  inhaled,  but  it  is  not  often  expectorated. 
This  material  is  highly  septic,  and  its  retention  must  be  harmful. 

While  I  feel,  I  trust  sufficiently,  that  the  results  of  tracheotomy 
for  croup  admit  of  very  great  improvement,  I  doubt  if  intubation 
will  be  more  successful.  I  venture  to  think  that  this  is  one  ot 
those  diseases  in  which  sufficient  attention  has  not  been  paid  to 
some  of  the  anatomical  surroundings.  I  shall,  perhaps,  be  con- 
demned as  holding  a  pessimist's  views  when  I  say  that,  considering 
the  narrowness  of  the  glottis,  its  proneness  to  spasm,  the  read} 
downward  extension  of  the  disease,  the  age  and  rapid  exhaustion 
of  the  patients,  I  doubt  if  it  is  not  expecting  too  much  when  a 
larger  proportion  of  cures  are  looked  for  here,  either  by  tracheo- 
tomy or,  still  less  I  think,  by  intubation. 
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OTHER  INDICATIONS  FOR  TRACHEOTOMY. 

(i)  Syphilitic  and  Tubercular  Ulceration. — Tracheotomy  is 
,  more  frequently  called  for  in  the  first  of  these,  in  which  also  it  is 
ij  decidedly  more  useful.     The  conditions  which  demand  it,  tem- 
porarily, are,  cedema  of  the  glottis  setting  in  on  old  mischief, 
fibroid  thickenings  which  may,   later,  yield  to  treatment,  and, 

imore  permanently,  probably,  deep  ulceration,  necrosis,  and  cica- 
■  tricial  contraction. 

In  tubercular  mischief  tracheotomy  rarely  gives  much  relief, 
i  dyspncea  being  now  a  rarer  misery  than  cough  and  difficulty  of 

swallowing,  both  of  which  are  conditions  which  may  be  intensified 

by  the  presence  of  a  tube. 

(ii)  Malignant  Disease  of  the  Larynx. —  Here  tracheotomy 
is  often  called  for.  Till  statistics  of  extirpation  of  the  larynx  are 
more  complete,  the  question  whicli  of  these  modes  of  operative 
interference  has  the  soundest  basis  must  remain  uncertain.  One 
difficulty  alone  which  besets  this  matter  is  scarcely  to  be  sur- 
mounted, and  that  is,  that  an  increasing  number  of  cases  shows 

lthat,  to  be  really  successful,  extirpation  of  the  larynx  must  be  per- 
formed early,  but  how  many  patients  will  submit  to  it  at  this 
stage  ?  (p.  411). 

In  deciding  between  advising  a  palliative  tracheotomy  and 
extirpation  of  the  larynx  the  surgeon  will  be  guided  by  the  con- 
dition of  the  disease  and  that  of  the  patient.  The  latter  opera- 
tion can  alone  be  justified  when  the  disease  is  strictly  localised. 
Enlargement  of  the  lymphatic  glands,  extension  of  the  disease, 
especially  in  cases  of  carcinoma,  to  the  pharynx,  back  of  the 
tongue  or  tonsil,  should  put  this  operation  aside.  Again,  the 
condition  of  the  patient,  how  far  he  is  exhausted,  how  far  his 
strength  is  sufficient  for  such  an  operation  as  extirpation,  how 
Jfar  he  gains  ground  after  a  preliminary  tracheotomy,  have  all  to 
he  considered. 

(iii)  Acute  Laryngitis. —  The  rapidity  with  which  this  may 
'run  a  fatal  course,  especially  after  exposure  to  cold  in  reduced 
constitutions,  is  well  known.  If  treatment,  including  application 
of  strong  solution  of  silver  nitrate  and  scarification  of  the  arytasno- 
epiglottidean  folds  and  adjacent  parts  fail  to  receive  the  dyspncea, 
jtracheotomy  should  be  performed  at  once  to  meet  the  increasing 
exhaustion.  & 

(iv)  Certain  Spasmodic  Affections — e.g.,  Aortic  Aneurism 
'and  Tetanus.— Owing  to  these  diseases  destroying  life,  usually, 
jm  other  ways,  tracheotomy  is  rarely  called  for  here.  Occasionally! 
however,  the  laryngeal  dyspncea  which  they  briug  about  calls 
tor  this  operation. 

Probably  there  is  no  form  of  dyspncea  more  agonising  to  the 
patient,  or  more  distressing  to  the  friends,  than  that  which  may 
accompany  thoracic  aneurism.  The  surgeon,  however,  when 
mailed  upon  to  perform  tracheotomy  in  one  of  these  terrible  cases, 

2  c 
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must  remember  that  the  dyspnoea  may  be  due  to  direct  pressure 
upon  the  trachea  as  well  as  to  pressure  or  irritation  of  the  laryngeal 
nerves,  that  it  is  in  the  latter  only  that  operation  will  give  relief, 
and  that  the  difficulty  of  distinguishing  between  the  two,  though 
much  diminished  by  the  laryngoscope,  is  not  entirely  removed.  1 

I  would  refer  my  readers  on  this  point  to  one  of  Dr.  Bnstowes 
interesting  Lumleian  Lectures*  and  especially  to  this  passage: 
"  Destruction  of  the  functional  activity  of  one  recurrent  laryngeal 
nerve  is  attended  with,  of  course,  paralysis  of  the  corresponding 
vocal  cord  (which  can  be  recognised  by  means  of  the  laryngoscope), 
with  impairment  of  the  musical  quality  of  the  voice  and  appa- 
rent^ with  some  difficulty  of  swallowing,  owing  to  the  tendency 
of  food  to  slip  into  the  trachea,  but  is  certainly  not  necessarily 
attended  with  stridor  or  dyspnoea ;  in  the  second  place  com- 
pression of  the  trachea  involves  stridor  and  dyspnoea,  which  is 
often  paroxysmal  and  is  liable  to  end  m  sudden  death  but  does 
not  itself  interfere  with  intonation  or  phonation  excepting  in  so 
far  as  it  may  render  the  voice  weak  by  diminishing  the  supply 
of  wind  to  the  vocal  organ."    As  the  paroxysmal  nature  of  the 
dyspnoea  may  then  be  met  with  in  cases  of  pressure  on  the  air- 
tube  below  the  larynx  as  well  as  in  laryngeal  dyspnoea,  the  chief 
points  to  rely  on  will  be  the  result  of  a  laryngoscopy  exammation, 
and  the  freedom  of  the  lungs  and  air-tube  from  pressure.   Dr.  I  de 
H  Hall  t  thinks  that  "  the  absence  of  respvratory  excursions  o  the 
Srvnx  "  points  to  the  chief  impediment  being  below  the  glottis. 

With  regard  to  tracheotomy  in  tetanus,  the  same  warning  has 
to  be  given  In  the  rarer  cases  in  which  tetanus  threatens  hfe 
bv  aspwk  and  not  by  exhaustion,  the  surgeon,  before  perform- 
^  toEomy,  must  decide  where  lies  the  seat  of  the  asphyxia. 
Kfe^ae*  which  I  have  seen  in .which ^sphyxia  do.d  hf 
in  this  disease,  the  asphyxia  was  due  to  spas* o E  thej muse o 

expiration-^,  the  ^omm  tracheotomy  seems  contra-, 

£SK to  —-n  of  ^ucus  ^  the  nar«  and 
to  the  difficulty  of  dislodging  it  by  coughmg  d   ,  ,  . 

+  Clin.Soc.  Trans.,  vol.  xix.  P-  82. .    Qa.otm&  * 0"J  ~       aneurism  the  follow- 
TvLgen,  1871).  Dr.  H»H  ^n«  y<     ^  may 

ing  causes  for  ^^Zl^V^oi  the  abductors  of  the  cord, 
all  be  present  together .  (1)  unao         P  ^         g  mwards 

(2)  Though  the  post-mortem  may    not  snow  any      y  readilv  believe 

of  the  trachea,  the  aorta  and  sac  being  ^^^^^Seiabl.  pres- 
et during  ^^^  ^^^X^o  — tion  of 
sure  was  exerted  on  the  tracnea,  au  Gairdner  ( Clin.  M(d.,  p  4S6) 
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the  aid  of  artificial  respiration,  that  congested,  gorged  condition 
0f  the  lungs  which  is  due  to  the  continued  spasm  of  the  muscles 
of  respiration.  And  it  is  to  be  feared  that  if  these  steps  were 
taken  the  gentle  violence  of  artificial  respiration  would,  as  has 
happened  with  tracheotomy  itself  in  this  disease,  only  bring  on 
a  final  and  fatal  spasm. 

(v)  Scalds  of  the  Upper  Aperture  of  the  Larynx. — Tra- 
cheotomy is  here  usually  deferred  till  late,  and  its  want  of 
success  is  well  known.  This  is  not,  however,  an  instance  of 
cause  and  effect,  the  mortality  in  these  cases  being  rather  due  to 
the  shock,  pain,  and  inability  to  take  sufficient  food.  Unless  the 
case  is  seen  late,  tracheotomy  should  not  be  performed  in  these 
cases  till  a  trial  has  been  made  of  scarification,  or  rather  of 
acupuncture,  by  means  of  a  guarded  bistoury  point,  of  the  mucous 
membrane  of  the  epiglottis  and  the  glosso-epiglottidean  and 
arytjeno-epiglottidean  folds,  the  left  fore-finger  guiding  the  point 

:  of  the  instrument.  In  doing  this  the  surgeon  must  remember 
the  amount  of  dyspnoea  which  is  already  present,  and  the  cer- 
tainty that  this  will  be  increased  by  the  struggles  of  the  child, 
by  the  finger  coming  in  contact  with  the  inflamed  parts  above  :  at 
any  moment  the  child  must  be  turned  on  its  side,  artificial  respi- 
ration performed,  or  tracheotomy  at  once  resorted  to. 

(vi)  Foreign  Bodies  in  the  Air-passages.  —  We  will  sup- 
pose a  child  brought  to  the  surgeon  with  a  history  of  having 
swallowed  one  of   the  usual  foreign   bodies.      Two  questions 
now  call  for  an  answer.     (1)  Is  there  a  foreign  body  at  all 
in  any  part  of  the  air-passages  ?  and  (2)  if  so,  where  is  it  ? 
:  In  regard  to  the  first  question,  it  is  well  to  remember  that  the 
history  is  often  far  from  clear,  especially  in  children,  and  the 
symptoms  by  no  means  as  obvious  as  they  are  often  described  to 
be.  _  Thus,  the  chief  aids  in  distinguishing  the  entrance  of  a 
foreign  body  from  such  a  disease  as  membranous  laryngitis  are 
the  sudden  onset  and,  not  unfrequently,  the  well-marked  inter- 
missions.   The  symptoms  characteristic  of  the  entrance  of  a 
foreign  body  into  the  larynx— viz.,  the  urgent  dyspnoea,  the 
cyanosis,  the  struggling  against  impending  death — may  not  be  got 
at  on  account  of  the  youth  of  the  patient,  or  because  no  one  saw 
the  onset ;  while  if  the  body  has  passed  from  the  larynx  into  the 
trachea,  or  into  one  bronchus,  the  dyspnoea,  brassy  cough,  and 
alteration  m  the  voice,  may  all  have  disappeared  before  the 
surgeon  sees  the  child,  and  yet  he  will  be  expected  to  give  a 
aelmite  opinion.    Again,  the  body  may  have  been  coughed  up 
and  perhaps  swallowed.    Finally,  in  adults,  usually  hysterical  and 
egotistical  women,  who  come  with  a  history  of  cancer,  dysphagia, 
ob.,  owing  to  a  pm  which  they  aver  to  be  in  then  throats,  the 
diagnosis  will  be  far  from  easy.* 

<Jn!j°Uld  r6fer  my  readerS  t0  SOme  instructive  remarks  by  Mr.  Lund  on  the 
teeth*  ™£tean°na  which  ma7  arise  from  the  imagined  swallowing  of  false 
teeth,  &c.  [Sunt.  Led.,  1885,  p.  34). 
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Having  settled  that  a  foreign  body  is  really  present,  the 
suro-eon  unless  tracheotomy  is  urgently  called  for,  tries  to  decide 
where  the  body  is  lodged.  A  careful  examination  should  be 
made  with  a  good  light  and  with  a  linger  m  the  fauces,  and  with 
the  laryngoscope  when  feasible,  any  information  about  the  size  '  I 
and  nature  of  the  body  having  been  previously  obtained. 

(a)  A  laro-e  or  irregular  body,  such  as  bolted— i.e.,  unmasti- 
cated— f  ood,°or  artificial  teeth,  usually  lodges  above  the  upper  aper- 
ture of  the  larynx,  and  causes  urgent  and  often  fatal  dyspnoea.  If, 
however,  the  first  attack  be  survived,  bodies  of  considerable  size- 
e  a  a  plate  with  one  or  two  false  teeth,  or  halfpennies— have  been 
known  to  lodge  near  the  base  of  the  epiglottis  and  arytasno- 
epiglottidean  folds  for  a  very  considerable  time. 

Such  cases  should  be  treated  by  laryngotomy  to  meet  the 
urgent  dyspnoea,  and  extraction  of  the  bodies  either  by  the  finger, 
or  appropriate  forceps,  or  probangs. 

(8)  A  small  and  light  bodj-e.g.,  a  bead,  a  pea,  or  more  likely 
an  irregular  one,  as  a  bit  of  nutshell-may  stick  m  the  rima  or 
WrTcle  of  the  larynx.  If  the  first  urgent  symptoms  pass  off 
without  operation*  tiie  position  of  the  body  will  be  pointed  to  by 
SfSSr^of  the  intermissions  between  the  attacks  of  spasm, 
and  by  the  pain  and  the  marked  alteration  of  the  voice. 

The  treatment,  here,  would  be  first  to  perform  a  high  tra- 

±ne  treauuiBii  ,         '         ,     b       f        b  low  wlth  a  lemale 

"/'orbougi^ fixate7  size,  the  cricoid  cartilage 

tog dMded  if  needful!    H  »»  ™J  ^  * 

in  this  way,  a  partial  or  complete  thyrotomy  (p.  382)  must  be 

Pe(f7°)rH  the  hody  pass  through  the  larynx  it  will  depend mainly 
0X  outline  4*^*^Ja^&^£2£  - 

aPhnsuch  cases  tracheotomy  should  be  performec I  with  z  free 

ni8lfjeteoS_This  snbjeot  is  next  dealt  wrthjeparat^ 

^T^^^hTh^^ 

,erj  slight  f»r  a  long  time,  especially  jf f^T"*™*  T^meations  a  «e 
J  parti,  eacapsuled.    Mr  Durham  (%» ':  ^  the  «,,„!,,,, 

diH,e. dulls  attempts  at  removal  with  the  larjngoscope  and  la„ageal  torteps, 
aided  4  a  m £fi  -  -ame,  taa,  he  successful. 
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Amongst  these  may  be  tracheotomy  tubes,*  especially  ill-made 
ones  tubes  worn  too  long,  particularly  if  a  low  operation  has  been 
done  (p.  3S9)  ;  pebbles  ;  fruit  stones  ;  part  of  toy  whistles  ;  pieces 
of  nutshells  ;  &c.  &c. 

Site  of  Lodgment. — It  has  been  shown  by  Mr.  Goodall  that  owing 
to  the  septum  being  a  little  to  the  left  and  the  right  bronchus  the 
larger,  the  foreign  body  usually  lodges  in  this. 

According  to  M.  Bourdillat's  statistics,  f  out  of  156  cases  of  impaction  80  were 
in  the  trachea,  35  in  the  larynx,  26  in  the  right  bronchus,  and  15  in  the  left.  Out 
[of  21  cases  analysed  by  Prof.  Gross  (Durham,  Byat.  of  Surg.,  vol.  i.  p.  758),  in 
which  death  took  place  without  operation,  and  without  expulsion  of  the  foreign 
body,  in  4  the  foreign  substance  was  situated  in  the  larynx  ;  in  1  partly  in  the 
,trachea,  partly  in  the  larynx  ;  in  3  in  the  trachea  ;  in  1  in  the  right  bronchial 
tube  ;  in  1  in  the  lung ;  in  9  in  the  right  pleural  cavity,  Out  of  42  cases  sub- 
jected to  operation  and  general  treatment,  the  extraneous  substance  was  situated 
twice  positively,  and  1 1  times  probably,  in  the  right  bronchial  tube  ;  4  times 
certainly,  and  4  times  probably,  in  the  left  bronchial  tube  ;  7  times  in  the  trachea 
and  14  in  the  larynx.  From  these  statistics  it  would  appear  that  the  trachea, 
larynx,  and  right  bronchus  are  the  most  likely  places  in  which  a  foreign  body 
will  be  arrested. 

Evidence  of  ci  Foreign  Body  having  lodged  in  a  Bronchus. — 
Perhaps  there  may  be  a  history  of  a  foreign  body  in  the  month ; 
pain  dull,  and  heavy  behind  sternum,  at  about  its  junction  with 


*  Dr.  Cohen  [Inter.  Encycl.  Surgery,  vol.  v.  p.  665)  thus  speaks  of  the  frequency 
with  which  these  bodies  have  slipped  in  when  ill-made  or  corroded  :  "This  source 
of  the  accident,  so  readily  avoided  by  proper  circumspection  and  admonition,  is 
so  inexcusable  that  I  desire  to  emphasise  the  point  with  quite  an  array  of 
references  :  Porter,  On  the  Larynx  and  Trachea,  p.  144  ;  Gross,  Foreign  Bodies  in 
the  Air  Passages,  p.  325  ;  Albert,  Arch.f.  Clin.  C'hir.,  Bd.  viii.  S.  197;  Waters,  Brit. 
Med.  Journ.,  vol.  i.  1868,  p.  141  ;  Boston  Med.  and  Surg.  Journ.,  February  23, 1871; 
Buck,  Trans.  Neio  York  Acad.  Med.,  1870  ;  Pick,  Trans.  Bath.  Soc,  1870,  p.  416  ; 
Ogle,  Med.  Times  and  Gaz.,  1870,  vol  ii.  p.  531  ;  Holthouse,  Lancet,  1872,  vol.  i. 
P-  u3;  Ogle  and  Lee,  Lancet,  1872,  vol.  i.  p.  81  ;  Hulke,  Lancet,  1876,  vol.  ii. 
P-  785 ;  Davy,  Brit.  Med.  Journ.,  1876,  vol.  ii.  p.  45;  Burow,  Berl.  Klin.  Wuch., 
No.  36,  1876;  Thornton,  Tracheotomy,  p.  36  ;  Howse,  Lancet,  April  17,  1877." 

1  Cohen  (loc.  supra  cit.,  p.  688).  Dr.  Cheadle  and  Mr.  T.  Smith  reported 
[Lancet,  Jan.  14,  1888)  a  case  of  occlusion  of  the  left  bronchus  by  a  metal  pencil- 
cap  in  a  girl  aged  nine.  Urgent  dyspnoea  followed  at  once,  relieved  by  the  passage 
of  an  oesophageal  probang,  the  foreign  body  being  believed  to  have  entered  the 
stomach.  There  was  great  pain  at  the  time,  and  violent  cough.  By  the  eleventh 
day  there  was  evidence  of  almost  complete  collapse  of  the  left  lung,  this  having 
commenced  on  the  fourth  day.  There  was  no  dyspnoea,  but  occasional  short  cough. 
The  cap  was  believed  to  have  lodged  at  the  end  of  the  left  bronchus.  Tracheotomy 
was  performed  through  the  thyroid  isthmus,  divided  between  two  ligatures.  The 

wchea  was  freely  opened  and  its  edges  sutured  to  the  skin.     A  long  probe. 

6  ectec] the  cap,  in  the  position  diagnosed,  with  the  open  end  uppermost.  It 
was  easily  extracted  with  suitably  curved  forceps.    A  good  recovery  followed. 
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the  second  right  costal  cartilage  ;  *  shortness  of  breath,  cough  ■ 
expectoration;  more  or  less  diminution  of  breath  sounds  over  a 
portion  of  the  chest-wall  ;f  rales  ;  increased  breath  sounds  on  the 
opposite  side ;  and,  later  on,  evidence  of  inflammation  and  destruc- 
tion of  lung-tissue. 

Treatment. — A  low  tracheotomy  (p.  388)  should  be  performed 
at  once,  and  with  as  free  an  opening  as  possible.  The  edges  of  the 
incised  trachea  being  held  open  with  sutures  of  wire  (not  too  fine), 
inversion  and  succussion  should  be  tried,  and  a  feather  or  probe 
passed  in  order  to  excite  cough. 

If  provided  with  suitable  instruments  (see  below)  the  surgeon 
may  at  once  proceed  to  attempts  at  extraction,  but  it  is  well  tc 
remember  the  fact  pointed  out  by  Mr.  Durham  (loc.  supra  cii. 
pp.  769,  770),  that  in  a  large  proportion  of  the  cases  which  have 
done  well,  expulsion  has  not  been  effected  until  some  time  after  the 
operation.}  Whenever  a  fit  of  coughing  brings  the  body  into  view 
the  next  inspiration  will  draw  it  back  again,  so  that  careful  watching 
and  prompt  use  of  forceps,  &c,  will  be  required. 

If  from  its  shape,  or  from  the  interval  which  has  elapsed,  the 
body  is  too  firmly  impacted  to  be  expelled  by  exciting  coughing,  thd 
following  instruments  should  be  resorted  to — viz.,  Gross's  flexible 
German-silver  tracheal  forceps,  long  and  slender  and  easily  beni 
into  any  curve ;  or  Durham's  forceps,  equally  flexible  and  giving  a 
better  grip. 

Failing  the  above,  stout  silver  or  copper  wire  should  be  bent  rate 
the  form  of  a  blunt  hook,  or  a  long  probe  fashioned  into  the  same 
shape.  §    The  above  instruments  are  first  used  as  sounds  anc 

*  The  division  of  the  trachea  is  opposite  the  spine  of  the  third,  in  some  case 
the  fourth,  dorsal  vertebra.  In  front,  this  division  is  on  the  level  of  the  junctioi 
of  the  first  with  the  second  bone  of  the  sternum.  The  root  of  the  spine  of  th< 
scapula  is  on  a  level  with  the  third  intercostal  space.  A  stethoscope  placed  her 
would  cover  the  bronchi,  more  especially  the  right  (Holden). 

t  "  Obstruction  of  the  left  bronchus  usually  produces  absence  of  respiratio" 
over  the  entire  lung  of  that  side,  but  occlusion  of  the  right  bronchus  usuall. 
produces  absence  of  respiration  over  the  lower  lobe  of  that  side  only,  the  divisio 
of  the  bronchus  taking  place  much  nearer  the  bifurcation,  and  the  foreign  bod; 
rarely  lodging  above  the  point  of  division"  (Dr.  Cohen,  loc.  supra  cit.,  p.  671). 

X  Thus,  in  a  case  of  Dr.  Smith's  at  Halifax  (Lancet,  1876,  vol.  ii.  p.  148). a  bo-T 
aged  eight,  swallowed  a  whistle  (as  thick  as  a  penholder,  and  about  i  inch  Ion 
on  January  8  ;  it  was  not  expelled  till  May  7,  the  child  having,  for  the  previon 
six  weeks,  had  increasing  cough  and  expectoration  with  progressive  emaciatio 
The  child  recovered,  and  Dr.  Smith  draws  attention  to  the  fact  that,  owing  to  tn 
very  slight  discomfort,  it  is  doubtful  if  the  cause  would  have  been  recognised 
the  impacted  body  had  not  produced  a  whistling  sound,  and  thus  demonstrat 
its  presence. 

§  Mr.  Hulke  (Lancet,  1876,  vol.  ii.  p.  785)  used  a  long  piece  of  German-sin 
wire  one  end  of  which  was  formed  into  a  blunt  hook  about  §  inch  long,  and  the  w 
aeain  bent  about  l\  inch  above  this,  at  an  angle  roughly  estimated  as  that  whi 
the  right  bronchus  and  trachea  include.  The  other  end  was  fashioned  into  a  iarg 
loop  the  plane  of  which  coincided  with  that  of  the  tracheal  end  of  the  *i 
beyond  the  angle,  and  thus  allowed  it  to  be  guided  into  the  right  bronchus. 
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searchers,  aided  by  the  forefinger,  which  can  be  passed  as  far  as  the 
bifurcation  of  the  trachea,  and  the  orifice  of  each  primary  bronchus, 
as  pointed  out  by  Dr.  Sands.* 

The  operation  should  not  be  too  prolonged,  especially  if  the  parts 
are  inflamed  :  when  this  condition  has  subsided,  spontaneous  expul- 
sion will  often  take  place.  Annandalef  recommends  that  this  be 
promoted  by  the  patient's  taking  a  deep  inspiration ;  the  surgeon 
then  closes  the  tracheotomy  wound  till  expiration,  thus  rendered 
more  violent,  follows  and  often  drives  out  the  body. 


EXCISION  OF  THE  LARYNX,  PARTIAL  AND  COMPLETE 

(Figs.  126-130). 

The  value  of  these  operations  is  still  subjudice;  much,  therefore, 
of  the  following  will  require  confirmation. 
Indications. 

(1)  Sarcoma  and  carcinoma  of  the  larynx,  if  intra-laryngeal. 
The  following  questions  must  be  answered  when  extirpation  of 
the  larynx  is  under  consideration  :  A.  Is  the  disease  malignant  ? 
B.  How  far  is  it  advanced  ?    C.  Is  it  intra-  or  extra-laryngeal  ? 
D.  Which  is  the  iviscst  operation  to  perform — excision  or  a  palliative 
\tracheotomy  ?    To  give  an  answer  here,  (1)  the  rcstdts  of  the  opera- 
\tion,  and  (2)  the  after-condition  of  the  patient  have  to  be  duly 
J  weighed.    E.  Docs  the  general  condition  of  the  patient  justify  the 
operation  ? 

A.  Is  the  case  one  of  malignant  disease  ?  B.  How  far  is  the  d is- 
lease,  if  malignant,  advanced? — A  well-known  case  drew  attention, 
i  a  few  years  ago,  to  the  great  difficulty  of  always  diagnosing  carci- 
noma and  the  progress  which  it  has  made.  Dr.  Semon  has  thus 
■  strongly  drawn  attention  to  this  matter  (Trans.  Intern.  Med.  Congr., 
■1 88 1,  vol.  iii.  p.  264).  In  answer  to  the  objection  that  in  the 
majority  of  the  cases  operated  on  the  disease  was  already  in  too 
late  a  stage,  Dr.  Semon  said:  "Who,  in  a  large  proportion  of 
these  cases,  will  take  upon  himself  to  diagnosticate  early  and 
positively  carcinoma  ?  and  who,  again,  if  carcinoma  is  diagnosti- 
cated will  say  positively  whether  it  is  in  an  early  or  more  advanced 
stage  ?  " 

1  It  seems  to  me  that  we  should  face  this  difficulty,  which  will 
always  lie  before  us,  in  the  same  way  as  we  do  elsewhere.  Where 
a  patient  has  suspicious  symptoms,  especially  at  a  suspicious  age — 
c-ff.,  alteration  in  the  voice,  soreness,"  pain,  cough,  haemorrhage, 
interference  with  breathing  or  swallowing,  instead  of  waiting  to 
see  what  potassium  iodide,  &c,  will  do,  we  should  adopt  the  same 
steps  here  which  stand  us  in  such  good  stead  in  cases  of  doubtful 
malignant  disease  elsewhere,  and  explore.    Where  such  interests 

*  Amer.  Clin.  Lect.,  vol.  ii.  p.  199,  Putnam,  New  York,  1876.    Quoted  by  Mr. 
Durham,  lor.,  supra  tit.,  p.  771. 
T  Med.  Times  and  Gaz.  February  27,  1875. 
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are  at  stake,  there  should  be  no  hesitation  in  advising  opening 
of  the  thyroid  cartilage  and  examination  of  the  larynx.  If  the 
growth  is  malignant,  extirpation,  partial  or  complete,  should  be 
proceeded  with  at  once,  or  a  preliminary  tracheotomy  alone  per- 
formed at  this  stage.  If  the  disease  is  not  malignant,  it  will  very  , 
likely  be  the  better  for  local  treatment,  which  can  now  be  effec- 
tually applied.  If  the  thyroid  cartilage  is  very  carefully  divided 
in  the  middle  line,  and  no  further  operation  done,  we  know  from 
our  experience,  in  adopting  a  similar  step  for  the  removal  of  certain 
foreign  bodies,  that  no  harm  will  happen  to  the  cords,  while  the 
relief  to  the  patient's  mind  will  be  enormous.  It  is  only  by  this 
early  and  complete  exploration  that  we  can  hope  to  attack  tin- 
disease  in  a  stage  when  it  can  be  entirely  removed. 

As  to  appearance  of  the  ulceration,  Dr.  Grant  and  Mr.  Lennox 
Browne  (Arch,  of  Laryng.,  New  York,  vol.  ii.,  1881)  write:  "The 
floor  of  a  tuberculous*  ulcer  is  pale  and  granular,  and  slightly 
depressed  ;   the  margins  fairly  well  marked,  but  not  deeply 
excavated  ;  the  surrounding  parts  pale  and  languid,  and  there  is 
an  appearance  of  a  spreading  process  of  erosion  very  comparable 
to  that  of  the  nibbling  of  a  small  rodent  animal.    This  is  due  to 
the  confluence  of  small  ulcers  produced  by  the  slow  incurable 
inflammation  of  the  mucous  and  closed  follicles  of  the  mucous 
membrane,  and  also  to  the  injection  of  minute  tubercles  which 
have  worked  their  way  to  the  surface.    Very  different  _  from  this 
is  the  punched-out  areolated  excavation  which  is  seen  in  tertiary 
syphilis,  and  which  may  be  considered  suggestive  of  a  bite  rather 
than  of  the  continuous  nibbling  to  which  we  have  likened  the 
tuberculous  ulcer.    Nor  need  we  insist  on  the  angry,  hypersemic, 
thickened  walls  of  a  cancerous  ulceration,  with  its  accompanying 
deformities  and  other  signs,  to  still  further  point  the  laryngoscopy 
diagnosis." 

C.  Is  the  disease  intra-  or  extra-laryngeal  ?  f — It  has  been  shown, 
by  Krishaber  and  Frankel,  that  laryngeal  carcinoma,  the  squamous 
and  horny  epithelioma  especially,  is  limited  to  the  larynx  for  a 
considerable  time,  and  while  limited  to  the  larynx  is  slow  to 
infect  the  glands.  Extrinsic  carcinomata,  on  the  other  hand,  altect 
the  glands  at  an  early  stage.  The  sarcomata,  while  rapid  in  growth 
and  marked  in  their  power  of  infiltrating,  do  not  here  affect  the 
glands.  The  opinion  has  been  increasingly  held  of  late  that 
extirpation  of  the  larynx  should  only  be  attempted  while  the 
disease  is  limited  to  that  cavity,  and  not  infiltrating  adjacent 

*  For  a  good  instance  of  the  difficulty  in  deciding  between  carcinoma  and 
tubercle  of  the  larynx,  see  Brit.  Med.  Journ.,  18S8,  vol.  i.  p.  609. 

t  In  some  cases  this  has  only  been  decided  during  the  operation,  as  in  a  case 
oE  Mr  Holmes  {Brit.  Med.  Journ.,  1SS4,  vol.  ii.  p.  S09),  in  which,  dunu?  tne 
laryngectomy,  part  of  the  epithelioma  was  found  to  lie  outside  the  larynx,  exten 
ine  upwards.    In  some  cases  the  carcinoma  is  extrinsic  from  the  nrst-».«., 
mencing  in  the  pharynx,  and  involving  the  larynx  by  invading  the  epiglottis 
arytaeno-epiglcttidean  folds. 
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structures  and  glands.  Several  cases  have  been  recorded  in 
which  parts  of  the  pharynx  have  been  removed,  in  others  portions 
of  the  oesophagus,  trachea,  and  thyroid  gland,*  but  the  results  are. 
with  a  few  exceptions,  far  from  encouraging,  not  only  because  a 
dangerous  operation  is  rendered  still  more  hazardous,  but  also 
because  recurrence  is  usually  rapid.  Extirpation  in  extra-laryn- 
o-eal  cases  is  an  operation  where  the  surgeon  may  not  know  where 
to  -top,  owing  to  the  extent  of  the  disease.  In  deciding  whether 
the  disease  is  extra-laryngeal,  the  surgeon  will  be  helped  hj 
observing  whether  the  larynx  moves  in  deglutition,  and  from  side 
to  side,|  whether  the  glands  are  involved  vide  supra,),  by  in- 
formation gained  by  the  finger  passed  from  the  mouth  with  the  aid 
of  cocaine,  by  the  rate  of  the  changes  observed  with  the  laryngo- 
scope, and  by  the  character  of  the  growth  from  the  firsts — i.e., 
whether  horny,  flat,  and  sessile,  or  dendritic  and  papillary.  Dr. 
Newman,  in  some  most  instructive  lectures  (Brit.  Med.  Journ., 
1886,  vol.  i.  p.  816),  writes:  When  the  disease  is  intrinsic,  "the 
prominent  symptoms  are  aphonia  and  dyspnoea.  The  lymphatic 
glands  are  seldom  affected  ;  as  a  rule,  cachexia  is  not  a  prominent 
feature  during  the  earlier  stages  of  the  disease,  and  dysphagia  is 
not  a  common  symptom.  In  patients  suffering  from  an  extrinsic 
growth,  on  the  other  hand,  e.g.,  one  creeping  in  from  the  pharynx, 
aphonia  is  not  usually  present  at  the  commencement  of  the 
disease,  and,  indeed,  there  may  be  only  slight  alterations  in  the 
voice ;  while  dysphagia  is,  as  a  rule,  present  as  soon  as  the  growth 
has  reached  any  considerable  size.  Pain  in  larynx  and  pharynx, 
extending  round  the  neck  and  to  the  ear  of  the  affected  side,  is 
more  characteristic  of  extrinsic  than  of  intrinsic  new  formations. 
In  the  former  the  glands  are  also  involved  at  an  early  period,  and 
cachexia  is  usually  pronounced." 

D.  Which  is  the  toiscst  operation  to  perform  for  malignant  disease 
—extirpation  of  the  larynx  or  a  palliatice  tracheotomy  ? — Here  we 
have  to  consider — (a)  the  results  of  the  operation,  (|3)  the  after- 
condition  of  the  patient. 

(a)  "With  regard  to  the  results  of  the  operation,  I  may,  I  think, 
fairly  take  the  statistics  of  Dr.  Hahn,  of  Berlin,^  whose  wide 

*  Thus,  Czerny,  quoted  by  Dr.  Newman  (loc.  tit. ),  in  a  case  of  lympho-sarcoma 
which  had  perforated  the  thyroid  cartilage  and  involved  the  neighbouring  glands, 
removed  the  latter  repeatedly.  The  internal  and  external  carotid,  the  internal 
jugular  and  the  vagus  were  divided,  and  the  patient  died  fifteen  months  after  the 
primary  operation.  Gerster's  case  (p.  417)  is  an  exceptional  one,  and  it  must  be 
remembered— (a)  that  the  growth  was  a  sarcoma,  (b)  that  the  removal  of  the 
larynx  was  partial,  and  (c)  that  the  last  report  was  only  carried  up  to  a  little 
more  than  half  a  year  after  the  operation. 

t  It  is  noteworthy  that  the  larynx  may  be  movable,  and  yet  the  pharynx  be 
i™8 1)°ated'  3S  iQ  a  CaSe  reported  by  Surgeon"Major  McLeod  (Lancet,  April  26, 

■I  A  translation  of  his  manuscript  will  be  found  in  the  Journal  for  Laryngology 
">"'  Itlimology,  May  1888.  Carcinoma  laryns;is  is  the  only  term  used  for  malignant 
disease. 
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experience  and  special  opportunities  in  this  branch  of  surgery  are 
well  known.  They  appear  to  me  to  be  even  more  discouraging 
than  the  earlier  ones,  taken  from  many  operators,  which  he 
collected  previously  (Volkmann's  Vortrdge,  1885),  and  which 
have  been  most  carefully  examined  by  Mr.  Butlm  (Oper.  Surg. 
Mai  Dis.,  p.  192).  The  cases  are  divided  into  three  groups— 
(A)  Extirpation  of  Tumours  from  the  Interior  of  tlw 
Larynx;  (B)  Unilateral  Resection  of  the  Larynx;  (C)  Total 
Extirpation  of  the  Larynx. 

(A)  Extirpation  of  Tumours  from  the  Interior  of  th< 
Larynx.— By  this  is  meant  opening  the  larynx  ("  laryngo-fissure  ) 
and  scraping  it  out,  with,  sometimes,  application  of  the  cautery  or 
partial  excision  of  the  cartilages.  Of  the  three  cases  one  died 
on  the  eleventh  day  from  heart  failure  and  pulmonary  thrombosis, 
the  patient,  an  unfavourable  one,  having  urgently  requested  the 
operation.    In  the  other  two  recurrence  took  place,  one  unhappy 

patient  hanging  himself.  . 

(B)  Unilateral  Resection  of  the  Larynx.-Oi  six  cases  two 
died  from  the  operation  :  of  the  four  recoveries  recurrence  took 
Sace  in  one-  of  the  three  others,  it  is  stated  that. one  remained 
fre f rom  recurrence  a  few  months  after  the  operation,  and  that 
the  two  others  were  discharged  cured,  one  with  slight  indication 

0i(C)V  Total  Extirpation  of  the  Larynx.-Oi  six  cases 5  only 
one  survived  the  operation  and  remained  free  from  recurrence,  th* 

working  at  the  subject  for  eight  years,  the  outlook  of  the  opera 
tion  appears  to  me  to  be  extremely  gloomy. 

Dr.PNewman  {Mai.  Dis.  of  Throat  ^  Nose   'S^  ^24), 
rraotine   from   Walssermann,   who  has  collected  219  case*  0 
quoting   irom  complete  removal  of  the 

operation,  states  tnat  out  01  i-u  u  ?  remamed 

larynx  only  8  cases  are  recorded  m  which  the  patient 
well  over  three  years  after  the  operation  ^ 

(R\  The  After-condition  of  the  Patient.-- lms  is  a  mu 
po  faUmattel  and  one  which  should  be  fully  exp toed  *  £e 
patient.    The  amount  of  comfort  wiir main 7*^^  ^ 

|^>^  -  " 

^SS^ft  only  half 
been  removed,  the  patient .^^Z^^SS^  "* 
speaks  quietly  and  hoarse  y,  but  w  th  very  iau  ^y 
without  any  need  of  mechanicala^^V^eieji^^ 
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has  been  taken  away,  some  such  appliance  as  that  of  G  ussenbauer's 
will  be  required  to  enable  the  patient  to  make  himself  understood. 
Much  difficulty  is  often  present  in  these  cases  in  keeping  open 
the  upper  part  of  the  wound  for  the  introduction  of  the  artificial 
larynx.  Even  after  complete  removal,  if  the  pharynx  has  been 
left  untouched,  the  power  of  swallowing  will  be  but  little  impaired. 
If,  however,  the  surrounding  soft  parts  have  had  to  be  widely 
extirpated,  so  large  a  gap  will  be  left  that  swallowing  will  be  im- 
possible, and  it  will  be  necessary  to  feed  the  patient  with  a  tube. 

While,  for  the  present,  it  must  remain  uncertain  how  far  the 
a  tier-condition  of  the  patient  will  be  better  than  that  foretold 
after  the  earlier  laryngectomies,*  there  is  no  doubt  that  when  the 
soft  parts  in  front  of  the  pharynx  have  had  to  be  extensively 
removed,  the  after-condition  is  one  of  great  discomfort.! 

E.  Does  the  general  condition  of  the  patient  justify  the  operation? — 
The  age  of  the  patient  (not  only  to  be  recognised  by  years),  his 
power  of  meeting,  and  of  recovery  after  a  very  severe  operation, 
the  presence  of  any  liability  to  bronchitis,  broncho-pneumonia, 
asthma,  his  capability  of  assimilating  food,  the  condition  of  his 
viscera — e.g.,  kidneys  and  liver — have  all  to  be  most  carefully 
considered,  in  addition  to  such  points  as  the  disease ;  its  rate  of 
growth ;  the  duration  of  any  ulceration,  whether  it  is  intrinsic  or 
extrinsic. 

The  conclusions  to  be  drawn  from  the  above  are,  I  think,  (1)  That 
the  operation  is  justifiable  in  the  sarcomata  owing  to  their  smaller 
liability  to  infect  the  glands,  and  the  younger  age  of  the  patients, 
and,  therefore,  their  a  priori  better  condition ;  (2)  that  it  should 
be  abandoned  in  carcinoma,  save  in  the  earlier  stages,  while  the 
growth  is  distinctly  unilateral,  and  the  patient,  having  had  all  the 
risks  fairly  put  before  him,  decides  to  undergo  the  operation.  In 
such  early  stages  it  is  probable,  though  more  cases  are  required  to 
decide  the  matter,  that  the  modified  laryngectomy  which  Mr.  Butlin 
(p.  419)  has  so  strongly  recommended  and  successfully  practised 
will  be  found  sufficient.  But  these  early  operations  will  introduce 
questions  very  difficult  of  answer,  (a)  It  has  been  shown  above 
(P.  407)  how  very  difficult  it  is  for  even  skilled  laryngologists  to 
bind  themselves  to  a  decisive  answer  early  in  the  case,  and  to  all 
that  may  come  of  it.  (/3)  Then  it  must  never  be  forgotten  that 
removal  of  the  larynx  is  an  operation  of  great  severity,  liable  to 


ihus,  Sir  M.  Mackenzie  at  the  International  Medical  Congress,  1S81  ( Trans. , 
us  11  Stated  that  "  the  condition  of  a  patient  after  extirpation  of  the  larjnx  is 
drew  tt°ne°f  misery-"  Dr'  Cohen>  of  Philadelphia,  holding  the  same  view, 
((  w  attention  to  the  importance  of  distinguishing  between  "  recovery  "  and  mere 

sn™l»  after  the  operation. 
Dr  C  h°°d  lllustration  of  tbis  condition  and  an  idea  of  its  results  are  given  by 

Points  oeV^m  LaDge'  Fig'  1095  {Lltcr-  EnCycL  °fSur'9->  vo1-  v-  P-  776).  He  also 
rhaee  h  i  t0°  earl7  attemPts  to  use  an  artificial  larynx  only  cause  haeinor- 
bvf,,^  apparatus  which  is  adjustable  at  first,  is  often  rendered  useless 

•  further  cicatrisation. 
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entail  a  condition  of  shock  (especially  in  patients  well  on  in  life) ; 
qnite  out  of  proportion  to  the  size  of  the  part  removed.  (<y)  Fur- 
thermore, this  operation,  especially  its  severer  forms,  apart  from 
the  question  of  recurrence,  has  special  risks  of  its  own— e.g.,  septic 
cellulitis  and  branch  o-pueuinonia— and  thus  an  early  operation  may. 
if  fatal,  shorten  a  life  materially*  (S)  Statistics  are  m  such  a  case 
especially  unreliable.  Thus,  while  all  the  successful  operations  are 
probably  published,  many  of  these  have  been  insufficiently  followed 
up,  while,  on  the  other  hand,  it  is  certain  that  many  unsuccessful 
cases  have  never  been  brought  forward. 

A  palliative  tracheotomy,  as  soon  as  dyspnoea  sets  in,  will  be  the 
wisest  course  in  all  cases  unsuited  to  excision— e.g.,  advanced  or 
extrinsic  ones— where  this  operation  is  refused,  and  m  cases  where 
the  surgeon  is  in  doubt.  As  the  average  duration  of  life  m  epithe- 
lioma here  is  from  2  to  2|  years,  the  time  still  remaining  _  after 
tracheotomy  may  be  from  I  to  i|  year.  The  fact  must  be  m  no 
way  kept  back  or  made  light  of  that  the  closing  months  will  be  a 
time  of  much  miserv.f  It  will  be  wise  to  prepare  the  friends  for 
this  at  the  time  when  the  question  of  operative  interference,  with 
all  its  risks  and  uncertainty,  is  discussed.  _ 

(if)  A  few  cases  may  arise  in  which  there  is  no  malignant  dis- 
ease/but the  laryngeal  cavity  is  destroyed,  and  is  a  constant  source 
of  discomfort  and  danger. 

Thus  in  Dr  P.  Heron  Watson's  case,:,  a  gentleman  aged  thirty-six,  palliative 
tracheotomy  had  been  performed  to  relieve  the  ulceration  of  ternary  syphilis. 
The  larynx  Laled,  but  tie  puckering  gave  rise  to  a  state  of  things  by  which  some 
port  on  of  all  flu  d  nutriment  and  saliva  made  its  way  into  the  trachea  and 
I  Sonel  fit  of  spasmodic  cough.  Feeding  by  the  tube  did ™t ^prev^n  the 
saliva  from  passing  down,  and,  in  almost  every  instance  on  its  withdrawal^m 
fluid  regurgitated,  and  some  part  of  it  passed  into  the  trachea,  &c.  ^e  Pat^ 
rallied  from  the  operation  for  removal  of  the  larynx,  but  died  some  week,  after 

^SSZ^  one  in  which  Kubio,  of  Madrid,  -^^5 
necrosis  of  the  cartilages  in  a  man  aged  forty-one,  with  a  fatal  result  on  the 
day,  there  was  great  debility  before  the  operation. 

With  regard  to  this  group  of  cases,  Dr.  Foulis  remarked,  mm 
the  brlhfng  and  voic?  are  impeded,  and  the  parts  are  no  longe, 

*  After  -laryngectomy  for  carcinoma  about  two-thirds  of  the  cases  die  witto 
six  mon  L  of  the  operation.  In  ax  per  cent,  of  the  whole  »™^e^X 
death  takes  place  during  the  first  fortnight  after  the  operation,  from  respi  . 
complications  (Schwartz).  the  clinica 

t  In  a  few  cases,  as  in  one  which  Mr.  H.  Mo.ns  »r0US"1  j  of  tb, 

Society  {Trans.,  vol.  xx.  ;  Brit.  Med.  Jour,,,  1S86.  vol.  n.  P_  9/ 5).  ™°  { 
larynx  mar  be  called  for  after  a  palliative  tracheotomy  has  been  done   »  ^ 
to  toe  downward  extension  of  the  ^^^e^^^ 
of  continual  irritation  and  distress,  though  absol  «tdy^       ^  ^ 
and  the  suffocative  cough  and  dyspnoea  cannot  be  relieved  by  other  ^ 
case  is  alluded  to  again  at  p.  42i.    The  patient,  a  man  of  fifty-nine, 
oicrhth  dav,  from  exhaustion.  ,   _  qo,  vol  iii.  p.  251. 

$  Quoted  by  Dr.  Foulis,  Trans.  Internal.  Med.  Conrjr.,  1881,  vol.  1 
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capable  of  distension  by  dilatation,  it  appears  to  me  that  the  diseased 
larynx  may  be  properly  removed  and  replaced  by  an  artificial  one." 

(iii)  It  is  just  possible  that  excision  of  the  larynx  may,  in  the 
future,  be  performed  as  part  of  an  operation  for  removal  of  a 
thyroid  gland  the  site  of  malignant  disease.  It  is  well  known 
how  fatal  removal  of  the  thyroid  gland  often  is  in  these  cases 
from  interference  with  the  recurrent  laryngeal,  injury  to  which,  is 
often  unavoidable.  It  has  been  suggested*  that,  in  these  cases, 
if  it  will  facilitate  extirpation  of  the  malignant  disease,  or  if  there 
is  reason  to  think  that  the  above  nerve  has  been  injured,  the  larynx 
be  removed ;  this  not  only  giving  more  room  for  dealing  with  the 
original  disease,  but  also  for  removing  a  fertile  source  of  dyspnoea 
and  spasm.  But  considering  the  age  and  general  condition  of 
these  patients,  it  is  very  doubtful  if  this  suggestion  will  bear 
fruit. 

I  would  say  that  I  have  described  here  and  at  p.  416,  and  have 
mentioned  at  p.  410,  several  operations,  because  the  surgeon's  aim 
in  attacking  cancer  here  and  elsewhere  should  be  twofold.  I  have 
alluded  at  p.  407  to  the  need  of  early  exploration  and  of  entire 
removal.  To  ensure  this  the  surgeon  should  not  feel  tied  to  perform 
any  set  or  "classical"  operation,  but,  being  thoroughly  acquainted 
with  these,  should  do  that  which  each  case  requires. 

Operation. 

Preliminary  Tracheotomy. — This  should  be  done  a  week  at  least 
before  any  extensive  operation  for  excision.  The  advantages  are 
that:  (1)  The  patient  gets  used  to  breathing  through  an  artificial 
apparatus.  (2)  The  easier  breathing  will  improve  his  general 
health.  (3)  The  lungs,  being  less  engorged  after  thus  receiving  air 
freely,  will  be  less  likely  to  become  the  seat  of  broncho-pneumonia. 
(4)  When  tracheotomy  is  performed  less  time  will  be  taken  up  by 
the  operation,  and  no  blood  will  enter  from  this  source.  (5)  The 
trachea  will  have  become  adherent  to  the  skin,  and  thus  tends  less 
to  fall  away  when  the  larynx  is  severed  from  it,  so  preventing'  dif- 
fusion of  pus.  h 

With  regard  to  the  site  of  the  tracheotomy,  it  should  be  low 
rat  her  than  high,  for,  if  done  high  up,  (1)  it  may  be  too  near  the 
seat  of  the  disease,  and  (2),  a  more  important  point,  if  a  high 
operation  is  performed,  the  lower  end  of  the  excision-wound  will 
come  into  parts  infiltrated  and  altered,  and  thus  difficult  to  dis- 
tinguish at  a  very  critical  stage  of  the  operation.! 
J  :  —  .  

whioh'a  Jrir,1!3  ('^SMJ,-T^"  P-  2SS)  qU°teS  ^Ay  a  case  of  Dr.  Bircher's,  in 

Pla  e  and  ^  had  6XCiSed  5  six  m0nths  Iater  recurrence  took 

te TCI  1 1?"  CXfGd  With  Part  °f  the  Sull6t-  Death  t00k  P'-o  in 
<W   1ST  V™U.moma™d  ga»grene  of  the  lung.    Prof.  Caselli  [Inter.  Med. 

larynxinthp  I     ^  P'       ]  that  he  had  Performed  partial  excision  of  the 

lhe  patient  wh„  „        TT"8  myx°-fibr°-<*ondroma  of  the  hyoid  and  larvnx, 
patient,  v,  ho  was  much  exhausted,  dying  in  three  days. 

trance  of  tZZ?^™^™  prefers  a  high  tracheotomy  with  horizontal 
of  the  trachea  as  the  initial  step  in  laryngectomy,  owing  to  the  fact  that 
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While  the  above  is  believed  to  be  the  wiser  course,  some  have 
had  good  results  with  a  high  operation,  performed  before  or  at  the  ' 
same  time  as  the  removal  of  the  larynx.    Other  operators  haw  dis- 
pensed with  tracheotomy  altogether. 

The  patient  is  brought  under  the  influence  of  an  anaasthetic  (the 
A.C.B.  mixture,  chloroform  or  bichloride  of  methylene  being  the 
best),  given,  if  possible,  through  the  tracheotomy  tube  by  tubing 
attached  to  the  inner  tube,  which  keeps  the  surgeon  and  the  ad- 
ministrator out  of  each  other's  way.    The  surgeon  must  decide 
whether  he  will  perform  the  operation  with  the  patient  in  the  usual 
position,  cutting  from  above  downwards,  or  with  the  head  supported 
in  the  dependent  position,  pillows  being  placed  under  the  dorsal 
spine,  the  incision  being  now  made  from  below  upwards.  Eemoval 
from  above  downwards,  by  leaving  the  division  of  the  trachea  to  the 
last,  more  completely  avoids  the  risk  of  the  escape  of  blood  and 
lotions  into  the  trachea,  and  there  is  no  need  to  use  expensive  and 
sometimes  unreliable  *  tampon-cannulse.    A  small  aseptic  sponge 
attached  to  silk  will  suffice  to  keep  the  blood  out  of  the  trachea,  if 
placed  in  this  tube  above  the  tracheotomy  cannula  either  early  in 
the  operation  when  the  larynx  is  divided  from  above  downwards, 
or,  later  on,  when  the  larynx  is  severed  from  the  trachea,  as  will 
be  more  convenient  to  most  operators.    If  no  tracheotomy  is 
performed  either  some  time  previously  or  immediately  before  the 
operation,  the  median  incision  being  made,  the  trachea  is  usually 
first  isolated  and  divided  and  then  a  large  tube  inserted. 

If  the  operation  is  begun  from  above,  an  incision  is  first  made 
from  the  lower  border  of  the  hvoid  bone  exactly  m  the  middle  line 
vertically  down  to  the  level  of  the  first  or  second  ring  of  the 
after  a  preliminary  tracheotomy  the  tissues  become  so  infiltrated  and  matted  that 
they  are  less  readily  recognised,  and  also  complicate  the  detachment  of  the  soft 
parts  and  make  haemorrhage  more  serious.  On  this  point  Mr.  Butlin's  argument, 
that  in  patients  exhausted  by  long-continued  dyspnoea  there  can  be  no  question 
that  it  is  essential  to  success  that  tracheotomy  should  be  performed  some  time 
previous  to  the  operation,  will  carry  great  weight  with  most  surgeons 

*  Cannula,  with  air-  or  water-tampons  are  liable  to  the  serious  drawback  of 
sudden  rupture.  On  this  account  it  seems  best  to  use  ordinary  cannula  surrounded 
with  aseptic  sponge.    Mr.  Butlin  prefers  the  tube  recommended  by  Hahn  for 
these  reasons  :  (i)  It  consists  of  an  inner  and  an  outer  tube,  the 
is  the  longer,  projecting  about  1*  inch  in  front  of  the  shield  so  as  to  render  the 
entrance  of  blood  very  unlikely.    In  order  to  prevent  this  projection  incon- 
veSnc  ng  the  operator,  it  is  made  to  bend  down  parallel  with  the  trachea  before 
Hands  L  at  a  right  angle  with  the  neck,  (a)  The  outer  tube >u >^?J™* 
with  a  layer  of  compressed  sponge,  previously  soaked  in  icd oform  and  ethe 
I  n  7).    The  sponge  is  fastened  on  by  sutures  and  by  silk  tied  round  i ts  uppe 
and  lower  end.    (3)  About  ten  minutes  after  the  introduction  of  the  tube  the 
"onge  swells  up  from  the  absorption  of  moisture,  and  the  entrance  of  houidsi  * 
the  tfachea  is  thus  prevented.    This  arrangement  of  sponge  ^  -s 
tube  more  steadily  in  position  than  the  india-rubber  h^J  [e^  Jsi 
tampon,  which  is  liable  to  become  slippery,  and  which  ™™^*J 
during  the  operation.    The  tube  and  the  way  to  use  it  are  described  y 
Semon  (Clin.  Soc.  Trans.,  vol.  xx.  p.  47). 
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trachea,  and  a  second  at  right  angles  to  the  first,  either  at  the 
level  of  the  hyoid  bone  or  across  the  thyroid  cartilage,  in  either 
case  passing  outwards  to  the  sterno-mastoids.  The  vertical  incision 
should  go  down  to  the  thyroid  and  cricoid  cartilages  and  trachea. 
The  soft  parts  over  the  thyroid  and  cricoid  are  then  raised  en 
masse  by  inserting  a  blunt  dissector  or  raspatory  so  close  to  the 
cartilages  that  the  perichondrium  itself  is  lifted  up  with  its 
relation  to  the  soft  parts  over  it  undisturbed.  This  separation  is 
carried  back  as  far  as  the  middle  of  the  junction  of  the  larynx  and 
pharynx,  the  thyroid  and  cricoid  cartilages  carefully  severed  in 
the  middle  line  with  stout  scissors  or  cutting-forceps,  the  two 
halves  separated  with  retractors,  and  the  interior  examined  to  see 
if  partial  removal  of  the  larynx  will  be  sufficient. 

The  above  method  of  working  very  close  to  the  cartilages  with 
a  blunt  instrument  only  was  first  used  by  Mr.  L.  Browne  at  the 
suggestion  of  Mr.  Henry  Morris ;  it  has  the  conspicuous  advan- 
tages of  disturbing  but  little  the  soft  parts  and  of  causing  but 
trifling  haemorrhage.*  The  transverse  incision  was  not  found 
necessary  in  this,  a  unilateral  removal  of  the  larynx. 

Where  the  parts  do  not  admit  of  the  above  step,  or  where  the 
parts  outside — e.g.,  glands — are  found  involved,  flaps  of  skin  and 
fascia  are  reflected,  and  the  larynx  exposed  as  freely  as  possible, 
any  enlarged  glands  now  seen  should  be  removed,  and  the  crico- 
thyroid arteries  secured.  The  sterno-hyoids,  sterno-thyroids,  and 
thyro-hyoids  are  next  peeled  off  from  the  thyroid  cartilage  with  a 
blunt  dissector,  or  ligatured  with  chromic  gut  and  cut  through 
(the  knife  being  kept  close  to  the  cartilage),  and  the  lateral  lobes 
of  the  thyroid  gland  carefully  separated  in  the  same  way,  ligatures 
being  tied  at  their  junction  with  the  isthmus,  if  needful.  The 
soft  parts  at  the  sides  which  contain  tlte  large  vessels,  &c,  are 
now  carefully  retracted,  and,  the  larynx  being  drawn  first  to  one 
side  and  then  to  the  other,  the  constrictors  are  divided  very  close 
to  their  attachments  to  the  cricoid  and  thyroid  cartilages.  The 
superior  laryngeal  vessels  are  next  secured  and  divided  as  they 
enter  the  thyro-hyoid  membrane. f 

The  larynx  is  next  detached  from  the  trachea,  the  cricoid,  or  a 
small  circle  of  this,  being  left  if  possible  to  give  support  later  on 
to  the  artificial  larynx.J  If,  however,  there  is  any  doubt  as  to  the 
extent  of  the  growth  downwards,  the  division  had  better  be  made 


care  er ^\ra??g  soft  Pa*s,  by  keeping  close  to  the  cartilages  of  the  larynx, 
Some  of"  f  T  ^°  Sepamte  needlessly  the  soft  P^ts  from  the  trachea. 

aCrW  l  ^-t'  6  latGral  maSS6S  °f  the  thyroid  gla,ld>  wl»ch  are  now 
^detached  with  a  blunt  dissector-are  useful  in  preventing  descent  of  the 

^  btk!S  1qU°tingJr0m  Hahn'  advises  that>  ™  detaching  the  soft  parts  at 
snips  rynX'  blunt-P°1Dted  ^issors  should  be  used  with  a  series  of  short 

lilt'JS'  •?i°0id  Cartilage  in  COmPlete  Ration  of  the 

as  he  tinnks  that,  it  left,  it  interferes  with  deglutition. 
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between  the  rings  of  the  trachea  itself.  The  lower  end  of  tin 
trachea  is  next  to  be  carefully  stitched  to  the  skin,  or  held  forward/ 
by  sutures  not  yet  tied,  and  a  full-sized  tracheotomy  tube,  mad 
sufficiently  bulky  by  compressed  gauze  or  drainage  tube,  is  put  11 
to  prevent  blood,  &c,  descending;  for  this  purpose  the  end  ot  th 
tube  must  be  closed. 

The  removal  of  the  larynx  is  next  earned  on  from  below  upwar 
especial  care  being  taken,  in  the  separation  of  the  cesopha 
from  its  connections  to  the  trachea  and  larynx,  not  to  button-hol< 
it  (Foulis),  especially  at  its  attachment  to  the  cricoid.  Dunn 
this  stage  the  larynx  is  kept  dragged  forwards  with  vulsellu 
forceps  or  a  sharp  hook.  ,     .  , 

If  as  the  dissection  is  carried  upwards,  the  laryngo-pnarynge 
iunction  is  found  to  be  infiltrated,  the  anterior  and  lateral  wal 
of  the  pharynx  must  be  removed  as  well.    If  the  surgeon  deci 
now  to  remove  the  epiglottis  *  the  knife  must  be  carried  upwar 
through  the  thyro-hyoid  ligament,  so  as  to  pass  between  t 
tongue  and  epiglottis,  its  course  being  controlled  by  the  left  f ore 
finger  passed  into  the  mouth.    If  the  epiglottis  is  left  the  knif 
is  carried  through  the  thyro-hyoid  membrane  and  the  thyr 
enislottic  ligaments  as  well. 

Pls  soon  as  the  larynx  is  removed,  attention  should  be  pad  t 
•  any  bleeding  points,!  and  the  cut  trachea  and  edges  of  the  phar 
(i/this  has  been  partly  removed)  stitched  most  carefully w  _ 
carbolised  silk  sutures  to  the  edges  of  the  skm  wound,  if  this  h 
not  b  en  already  done  in  the  case  of  the  trachea;  secure ,™ 
being  of  the  utmost  importance  to  prevent  burrowing  in  th 
cellular  tissue  of  the  neck. 

PARTIAL  REMOVAL  OP  THE  LARYNX 

(Figs.  126,  127,  128). 
As  it  is  quite  unsettled  which  operation  will,  in  a  larger num 
of  cases  -ive  the  best  results,  the  following  three ^wil b  e  give 
Le-X   (1)  Removal  of  half  the  larynx :;  (B)  Modified  Ian, 

*°X  advantages  of  partial  removal  at  present  seem  mmoubte 

~77Th«  weight  of  testimony  seems  to  indicate  The  propriety  ot  sactia ring  t 
epi-iottt  in  all  oases  of  carcinoma,  and  in  .11  others  ,n  wbtch  an  art.nora! 


EXCISION  OP  THE  LARYNX. 


4x7 


Fig.  1264 


20  per  cent,  after  unilateral ;  *  (2)  The  dangers  of  recurrence  are 
not  greater  if  cases  are  properly  selected;!  (3)  The  voice  may- 
be almost  perfectly  retained  without  use  of  the  tracheal  cannula ; 
(4)  Deglutition  is  completely  preserved. 

Mr.  Lennox  Browne  (loc.  svpra  cit.),  in  his  case  of  removal  of  half  of  the  larynx 
(Figs.  126,  127,  12S),  having  exposed  it  by  sub-perichondrial  raising  of  the  soft 
parts,  divided  the  thyroid  cartilage  with  cutting-forceps,  removed  the  half  by  (a) 
Thorough  separation  of  the  attachments  to  the  pharynx  with  the  raspatory  aided 
by  the  knife-handle  and  finger-nail ;  (b)  Division 
of  the  thyro-hyoid  membrane  as  close  as  pos- 
sible to  its  thyroid  attachment ;  (c)  Division  of 
the  left  superior  horn  of  the  thyroid  cartilage 
at  its  root  by  cutting-pliers  ;  (d)  Division  in 
the  middle  line  of  the  cricoid  cartilage,  in  front 
and  behind  ;  (e)  The  divided  half  of  the  larynx 
was  then  separated  from  the  first  ring  of  the 
trachea,  and  a  few  nicks  only  were  necessary 
to  remove  it  entire.  The  very  slight  oozing  § 
which  ensued  after  the  removal  of  the  diseased 
part  was  checked  by  a  light  application  of  the 
galvano-cautery,  which  would  also  destroy  any 
possible  fragments  of  diseased  tissues  not 
•emoved.  The  left  arytseno -epiglottic  fold  was 
divided  close  to  the  cartilage  of  Wrisberg,  and 
;he  thyro-hyoid  membrane  close  to  its  thyroid 
ittachment,  with  the  view  of  impairing  as  little 

is  possible  the  action  of  the  epiglottis.  The  success  of  this  plan  was  com- 
)letely  shown  by  the  ease  with  which  deglutition  was  effected  three  days  later. 

Dr.  Gerster,  of  New  York  (Ann.  of  Surg.,  Jan.  1886),  reports 
1  successful  case  of  unilateral  extirpation  of  the  larynx  for  sar- 
ioma,  in  a  patient,  aged  fifty-seven. 
The  laryngoscope  showed  a  smooth  pale  tumour  of  the  size  and  shape  of  an 
rJmond,  commencing  in  the  left  glosso-epiglottidean  fold,  extending  through  the 

*  Mr.  Lennox  Browne  (be.  supra  cit.)  states  that  some  thirteen  or  fourteen  cases 

tz;72t7e:rded' and  that  in  only  one  instance  has  there  -  ^ 

t  Drs.  HahnandSchede(GW  Surg.  Congr,  April  1884;  Land.  Med.  Record 
884,  p  358)  showed  that  (1)  this  operation  was  much  less  severe  •  (?)  relapse 
asnc ,  moref  requent ;  (3)  impairment  of  function  was  much  less.    In  onfof 
■chedes  cases  the  patient  was  a  dentist ;  he  could,  after  a  while  dispense  with 
7  cannu!     nd  folw  his  hig  ^  •  no  L  Ta  result 

zz^:;:';::^  prfominent  fold  of  mucous 

he  lJt™  P  performing  many  of  the  functions  of  the  right  cord 

ell  kno?VHg  V°  *        thUS  f°ming  a  rima  ^tmis.    m  the  Sse  0f  a 

•  975),  the  patient  wa/able  for'  ^L^T1£^S^^ 


Epithelioma  of  the  left  cord. 
From  a  patient  in  whom  Mr.  Len- 
nox Browne  successfully  removed 
half  the  larynx. 


•agistrate. 

Tb,cTZ^l!^^™?m  '»        Lennox  Browne- 
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substance  of  the  left  vocal  cord  into  the  ary-epiglottidean  fold,  and  ending  in  the 
arytenoid  cartilage. 

A  preliminary  low  tracheotomy  was  performed,  and  at  the  same  time  a  deep, 
seated,  hard,  glandular  swelling  of  the  size  of  a  hen's  egg  was  removed  from  the 
left  sub-maxillary  region,  together  with  part  of  the  internal  jugular  and  the 
sterno-mastoid. 

About  six  weeks  later  the  left  half  of  the  larynx  was  thus  removed.  A  tampon- 
cannula  was  inserted  and  distended  in  the  tracheotomy  wound  ;  after  this  an  in- 
cision— commencing  at  the  upper  notch  of  the  thyroid,  and  extending  to  the 
lower  margin  of  the  cricoid  cartilage — laid  bare  the  larynx  in  the  middle  line. 
To  this  was  added  another  cut,  commencing  in  the  upper  angle  of  the  first,  and 
extending  horizontally  to  the  anterior  margin  of  the  left  sterno-mastoid.  The 
crico-thyroid  ligament  was  split  to  admit  a  strong  pair  of  bone-pliers  for  the  divi- 


Fig.  127. 


Inner  aspect  of  the  portion  removed. 


sion  of  the  thyroid  cartilage,  but  it  was  found  impossible  to  perform  this  act,  as 
the  strongly  inclined  position  of  the  cartilage  did  not  permit  an  effective  handling 
of  the  instrument.  Therefore,  access  was  gained  by  an  incision  through  the 
thyro-hyoid  ligament,  and  an  exact  division  of  the  calcified  cartilage  thus  effected. 
After  this  the  epiglottis  was  cut  through  lengthwise,  the  left  half  of  the  crico- 
thyroid ligament  divided,  and  the  superior  thyroid  artery  included  in  a  double 
ligature  and  cut  through.  The  most  difficult  part  of  the  operation  consisted  in 
the  dissection  of  the  lateral  portions  of  larynx  and  pharynx,  closely  adherent  to 
the  carotid  artery  by  cicatricial  tissue,  caused  by  the  previous  extirpation  of  tne 
glands.  Shallow  incisions,  running  parallel  with  the  course  of  the  artery,  were 
cautiously  made,  and  the  difficult  task  seemed  almost  completed,  when  suddenly 
a  powerful  jet  of  arterial  blood  welled  up  from  the  bottom  of  the  wound,  ine 
bleeding  point  was  easily  secured,  and  then  it  was  ascertained  that  the  trunk  ot 
the  superior  thyroid  (doubly  ligatured  further  below  prior  to  this)  had  been  cut 
away  level  with  its  origin  from  the  carotid.  Two  catgut  ligatures  were  appiiea 
around  the  main  trunk  above  and  below  the  forceps,  and  when  the 
was  removed  a  round  hole  in  the  side  of  the  carotid  became  visible.  The  remain 
ing  adhesions,  corresponding  to  the  left  lateral  portion  of  the 
be  easily  dissected  out.   The  patient  made  a  good  recovery,  but  a  plastic  opera 
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Fig.  128. 


tion  was  required  to  close  the  wound,  and  about  seven  weeks  after  the  operation 
a  small  suspicious  glandular  swelling  was  removed  from  the  supra-clavicular 
ion.  jrive  months  later  the  general  condition  was  remarkably  improved. 
Swallowing  of  solids  and  semi-solids  was  excellent ;  drinking  had  to  be  slowly 
and  carefully  done.  The  patient  could  speak  with  a  hoarse  whisper,  readily  under- 
-tood  at  a  distance  of  10  or  15  feet.  The  cicatrices  were  soft  and  normal.  The 
laryngoscope  showed  a  smooth,  rather  extensive,  scar  occupying  the  left  side  of 
the  pharynx  and  larynx.  The  right  cord  was  normal.  Two  other  most  interest- 
in°-  cases  of  partial  extirpation  of  the  larynx  are  recorded  by  Dr.  Semon  (Dr.  Hahn 
being  the  operator)  and  Mr.  Butlin  (Clin.  Soc.  Trans.,  vol.  xx.). 

(B)  Modified  Laryngectomy. — Mr.  Butlin  in  this  country  (vide 
infra),  and  in  America  Dr.  Solis  Cohen,  have  drawn  attention  to 
the  infrequency  with  which  the  thyroid 
cartilage  is  invaded  by  malignant  dis- 
ease. Dr.  G.  Fowler  has,  accordingly, 
thus  further  modified  the  operation. 

In  a  woman,  aged  fifty-eight,  the  subject  of 
hoarseness  for  two  or  three  years,  which  five 
months  before  the  operation  amounted  to  com- 
plete aphonia,  a  growth  (subsequently  proved  to 
be  epithelioma)  was  found  on  the  left  cord.  On 
November  17,  1888,  four  days  after  a  prelimi- 
nary low  tracheotomy,  an  incision  was  made 
from  the  hyoid  bone  to  the  first  tracheal  ring. 
The  soft  parts  were  separated  (the  thyroid 
isthmus  being  divided  with  the  thermo-cautery) 
and  retracted  on  either  side,  and,  all  haemor- 
rhage being  stopped,  the  cricoid  was  separated 

from  the  first  tracheal  ring.  The  stump  of  the  trachea  was  packed  with  gauze, 
and  kept  well  drawn  forward  with  a  silk  ligature.  Each  wing  of  the  thyroid  being 
split  about  \  inch  on  either  side  of  the  angle  of  junction,  "  the  interior  structures 
of  the  larynx  were  now  cleared  from  the  inner  surface  of  the  thyroid  cartilage  ; 
the  mucous  membrane  of  the  right  side  peeled  off  easily,  but  that  on  the  left 
proved  to  be  hard  and  somewhat  unyielding,  although  it  finally  separated  com- 
pletely from  the  underlying  thyroid.  Both  wings  of  the  cartilage  being  cleared, 
the  soft  parts  behind  and  at  the  sides  of  the  cricoid,  including  the  articulation  of 
the  latter  with  the  inferior  cornua  of  the  thyroid,  and  its  connection  with  the 
cesophagus,  were  separated ;  the  attachment  of  the  inferior  constrictor  to  the 
posterior  portion  of  the  thyroid  was  not  interfered  with.  The  arytenoid  cartilages 
were  included  in  the  parts  thus  dissected.  Upon  reaching  the  line  of  the  attach- 
ment of  the  cesophagus  to  the  cricoid  posteriorly,  the  former  was  opened  in  the 
median  line,  and  through  the  opening  thus  formed  the  left  index  was  passed  into 
the  pharynx  up  to  the  base  of  the  tongue  and  hooked  over  the  epiglottis.  The 
latter,  together  with  the  entire  respiratory  contingent,  were  now  drawn  forcibly 
downward,  so  as  to  identify  the  attachments  of  the  thyro-hyoid  membrane.  The 
latter  was  now  incised,  and  the  epiglottis  detached  from  the  arytEeno-epiglottidean 
folds,  when  a  few  touches  of  the  knife  served  to  reiease  the  whole  mass.  It  was 
found  that  the  entire  diseased  mass  had  come  away  completely." 

(C)  Thyrotomy  and  Removal  of  the  Diseased  Parts. — Mr.  Butlin 
[Oper.  Surg.  Mai.  Bis.,  p.  191)  is  in  favour  of  thus  limiting  the 
operation.  «  When  the  disease  is  of  very  small  extent,  limited 
to  the  true  and  false  cords  of  one  side,  not  extending  into  the 
structures  above  and  below,  not  even  adherent  to  the  cartilage,  I 


Laryngoscopic  view  from  the 
same  patient  four  months  after 
operation. 
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believe  the  better  course  to  pursue  will  be  to  remove  the  diseased 
structures  and  a  wide  area  of  the  sorrounding  soft  tissues,  just  hi 
the  same  manner  as  one  treats  an  epithelioma  of  the  lip,  without 
insisting  on  the  removal  of  even  one-half  of  the  thyroid  cartila 
Cartilage,  whether  calcined  or  not,  is  peculiarly  resistant  to  the 
progress  of  cancer,  and  when  the  disease  appears  to  be  adherent 
to  it,  it  is  the  perichondrium  which  is  affected,  and  only  in  the 
rarest  instances  the  cartilage  itself.    Cancer  of  the  larynx  far 
more  often  causes  the  death  of  the  cartilage  piece  by  piece  t1-- 
infiltrates  it."     While  the   above  remarks,  coming  as  they 
from  one  who  is  distinguished  for  his  knowledge  of  malignant 
disease,  and  for  being  one  of  the  few  English  surgeons  who  have, 
successfully  extirpated  half  the  larynx,  are  entitled  to  every 
respect,  more  cases  are  required  before  it  is  seen  how  far  this 
very  limited  proceeding  is  justifiable  in  malignant  disease.  Mr 
Butlin  has  on  two  occasions  practised  what  he  taught.    Thus,  h 
relates  (Clin.  Soc.  Trans.,  vol.  xxii.  p.  94)  two  cases  of  epithelioma 
(one  in  a  woman  aged  twenty-seven)  in  which  he  successfully 
removed  the  disease  without  taking  away  the  framework  of  the 
larynx. 

"Tracheotomy  was  performed,  the  first  four  tracheal  rings  were  divided,  and 
Hahn's  tube  was  introduced.    At  the  end  of  twelve  minutes,  when  the  sponge 
was  sufficiently  swollen  to  plug  the  trachea  (p.  414),  the  thyroid  and  cricoid 
were  divided,  and  the  two  sides  held  widely  apart  with  blunt  hooks.    The  expo- 
sure of  the  growth  was  excellent.    The  disease  was  much  more  extensive  than 
had  been  suspected  ;  it  occupied  the  commissure,  the  margins  and  under-surfaces 
of  both  vocal  cords  and  the  sub-glottic  region,  and  penetrated  deeply  into  the 
subjacent  tissues,  reaching  in  two  places  down  to  the  cartage,  but ;  no  gating 
into  its  substance.    I  cut  it  out  very  freely  with  scissors,  then  scraped  the  edges, 
Of  the  wound  with  a  Volkmann's  sharp  spoon,  laying  the  cartilage  quite  bare. 
The  larynx  was  left  open,  dusted  with  iodoform,  and  plugged  with  iodoform 
gauze.    On  the  following  day,  Hahn's  tube  was  replaced  by  a  large  silver  trache- 
otomy tube  wrapped  round  with  iodoform  gauze."    The  patient  was  fed  by  an 
indiaLbber  tube!    Ten  days  later,  the  sides  of  the  ^J™^*^ 
Vienna  paste  was  applied  to  the  former  seat  of  the  cancer  ;  this  produced ^ 
temporary  irritation,  which  soon  subsided,  but  Mr  JJutiin  doubts  whether  any 
gool  was  effected,  owing  to  the  difficulty  of  keeping  the  parts  free 
and  saliva     Three  weeks  after  the  operation  the  tracheotomy  tube  w  as  removed, 
ifthe  other  patient  a  similar  operation  was  performed,  but  the  cricou 1  w£*> 
divided;  "the  exposure  was  as  good  as  could  have  been  d esired  JJ*™; 
tube  was  removed  the  day  after  the  operation,  but  not  replaced  by  another  tn*c. 
Mr.  Butlin  kindly  informs  me  (June,  1895)  that  "both  these  cases  were  well  mor 
than  three  years  after  operation."  _ 
The  chief  explanation  of  this  very  happy  result  is  th e  fact , that  tn 
disease  in  each  case  was  of  limited  extent     The  first  P^ent^ 
able  to  speak  in  a  hoarse  voice,  the  second  in  a  hoarse '  ^/P  j 
Microscopical  examination  of  fragments  previously  rem*  ed  had 
proved  the  existence  of  epithelioma. 

.  It  is  noteworthy  tot,  in  the  nest  paper  to  Mr. 
the  following  note  of  warning  as  to  a  poss.ble  result  of  intra-larjage 


EXCISION  OF  THE  LARYNX,  421 

After  Treatment. — All  hemorrhage  being  arrested,  tbe_  wound 
is  brushed  over  with  a  10  per  cent,  zinc-chloride  solution,  or 
iodoform  and  ether,  and  dusted  with  iodoform;  one  or  two 
sutures  may  be  placed  at  the  ends  of  the  transverse  incision,  but 
the  vertical  incision  should  be  left  widely  open  for  drainage,  the 
wouud  being  lightly  packed  with  strips  of  iodoform  gauze  wrung  out 
of  earbolic-acid  lotion  (1  in  20).  If  sponges  are  used  care  must  be 
taken  not  to  renew  them  nor  to  sprinkle  them  with  iodoform  too 
often,  or  iodoform  poisoning  may  develop  very  quickly.  The 
dressings  should  not  be  changed  too  frequently,  and,  at  each  renewal, 
the  wound  should  be  irrigated  with  some  antiseptic  solution  and 
carefully  cleansed  with  camel's-hair  brushes.  Thiersch,  to  prevent 
lung  infection,  keeps  the  head  low  for  the  first  few  days.  The 
trachea  should  be  kept  well  plugged.  Mr.  Butlin  advises  that  an 
ordinary  tracheotomy  tube  covered  with  iodoform  gauze  be 
substituted  for  the  compressed  sponge  at  the  end  of  twenty- 
four  hours.  The  gauze  should  be  sufficiently  thick  to  stop  any 
discharges  getting  into  the  trachea,  and  should  be  changed  once 
a  day.  It  is  very  important  to  keep  the  wound  sweet  and  clean 
to  prevent  the  pneumonia  which  has  so  frequently  proved  fatal 
after  excision.  The  inspired  air  should  be  charged  with  antiseptic 
vapours.  Nourishment  must  be  supplied,  for  the  first  week,  or 
until  the  wound  is  consolidated,  by  a  soft  tube*  passed  either 
by  the  nose  or  mouth,  and,  if  it  is  desirable  to  retain  this,  it  would 
be  well  to  make  trial  of  this  method  before  the  operation.  Feed- 
ing by  enemata  alone  is  not  reliable,  considering  the  debilitated 


of  bits  of  growth  for  examination.    "  While,  on  the  one  hand,  intra-laryngeal 

excision  for  microscopic  purposes  clears  up  the  diagnosis  in  carcinoma,  it  also 

exposes  the  patient  to  very  serious  dangers  by  increasing  the  rapidity  of. 

secondary  new  formations.    The  incision  of  a  cancerous  growth,  or  its  partial 

removal,  has  justly  been  regarded  as  a  most  dangerous  procedure,  probably 

because  the  absorption  of  the  infective  material  takes  place  rapidly  from  a 

wounded  surface.    For  instance,  judging  from  my  experience  of  other  similar 

cases,  I  should  say  that  neither  in  case  2  nor  3  would  the  lymphatic  glands 

have  become  involved  for  months  had  I  not  removed  portions  of  the  growth  with 

forceps.    In  both  instances  the  tumour  was  limited  in  size,  and  in  both,  within 

a  very  short  time  after  the  intra-laryngeal  operation,  the  lymphatic  glands  became 

involved  While  conscious  of  the  value  of  removing  portions  of  a  laryngeal 

neoplasm  for  diagnostic  purposes,  I  desire  to  express  my  strong  conviction  that 

it  should  not  be  reported  to  in  cases  suspected  to  be  cancer  unless  the  patient  is 

willing  to  have  a  radical  operation  performed  immediately  after  the  diagnosis  is 

completed."   A  correspondence  on  the  relation  of  intra-laryngeal  surgery  to 

malignant  disease  of  the  larynx  will  be  found  in  the  Brit.  Med.  Journ.,  18S7, 
vol.  ii. 

*  In  a  case  of  total  excision  of  the  larynx  by  Mr.  Morris  (Clin.  Soc.  Trans., 
vo\.  xx.  p.  37)  feeding  with  an  oesophageal  tube  became  necessary  about  iue 
second  day,  owing  to  nutrient  enemata  not  being  retained.  The  patient  took 
he  strongest  aversion  to  the  tube,  and  Mr.  Morris  thought  that  the  depressing 
influence  upon  the  patient  due  to  the  loss  of  power  of  swallowing,  and  the 
Prospect  of  having  to  submit  to  the  use  of  the  tube  for  some  time,  was  not  to  be 
;*aggera  ted. 
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condition  of  these  patients, 


Fig.  129. 


Dr.  Foulis'  modification  of  Gussen- 
bauer's  artificial  larynx.  A  pharyngeal 
tube  is  seen  above.    B,  A  tracheal 
cannula,  the  two  having  apertures  by 
which  they  can  be  passed  through 
each  other  and  admit  a  free  current 
from  below  upwards,    c,  An  adjust- 
able plate  carrying  a  vibratory  reed. 
This  is  detachable  to  allow  of  its 
being  cleansed  from   mucus,  being 
pushed  in  and  out  like  a  table-drawer. 
The  apparatus  being  in  position,  the 
expiratory  current,  on  its  way  to  the 
mouth,  sets  the  reed  in  vibration,  and 
the  tone  thus  produced,  broken  with 
articulate    speech,   is  monotonous, 
modulation     being  impracticable. 
(Mackenzie. ) 


and  the  profound  shock  which  ofter. 
accompanies  this  most  serious  opera- 
tion. 

The  temperature  of  the  room  must 
be  from  650  to  70°.  A  moist 
bolised  sponge  or  layer  of  gauzt 
should  be  kept  in  front  of  the  traclr 
otomy  tube.  "When  the  wound  lr 
become  firm,  the  patient  should  b 
encouraged  to  take  some  solid  foo 
by  the  mouth,  liquid  food  thus  take 
having,  always,  a  greater  tendency 
to  get  into  the  trachea. 

After  partial  removal,  the  patient 
will  be  able  to  dispense  with  the 
cannula,  and  to  take  food  by 
mouth  within  a  few  days  of  the 
operation.  In  about  a  month,  an 
artificial  larynx  may  be  fitted.  Of 
these  the  chief  forms  are  Gussen- 
bauer's,  and  Irvine's  modification  of 
this. 

The  following  account  is  taken 
from  a  very  complete,  clear,  and 
practical  article  by  Dr.  Cohen*  of 
Philadelphia,  to  which  I  am  already 
much  indebted  for  information.f 

In  an  interesting  case  under  the  care  of  Dr. 
Macdonald  and  Mr.  Symonds  (Clin.  Soc: 
Trans.,  vol.  xxii.  p.  253),  the  patient,  after 
complete  laryngectomy,  could  speaK  in  a 
loud,  though  rough,  voice,  which  was  not 
monotonous.  This  was  produced  by  the 
vibration  of  two  folds  of  mucous  membrane 
of  the  pharynx.  The  patient  could  speak 
better  without  than  with  an  upper  tube,  but 
the  latter  was  necessary  to  keep  the  channel 
open.  The  dates  in  this  case  are  as  follows. 
The  left  half  of  the  larynx  was  removed 
Oct.  iSSS,  an  uninterrupted  recovery  taking 
place.  Dyspnoea  soon  after  appeared,  requir- 
ing tracheotomy  Dec.  16.  It  was  found  that 
the  right  side  of  the  larynx  was  attacked  by 


*  lnternat.  Encyl.  Surg.,  vol.  v.  p.  777.  maintained  erect  by 

t  Originally  a  substitute  for  the  epiglottis  was  provided,  m^^e°     f  the 
a  watch-spring  weak  enough  to  yield  readily  to  the  descent .  0    he  £  ; 
tongue  in  deglutition.    This  has  been  found  unnecessary  and  rather 
Dr.  Cohen  (loc.  supra  clt.)  figures  an  instance  of  ^J-^g^fta  been  re- 
which  will  be  required  when  the  anterior  wall  of  the  oesophagus 

moved. 
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rapid  and  extensive  growth,  and  the  larynx  was  completely  extirpated  Dec.  22, 
seven  weeks  after  the  first  operation.    The>ecovery  was  again  an  excellent  one. 


Fig.  130. 


Gussenbauer's  artificial  larynx.*  (Park.)  A,  A  large  tracheal  tube  with  rings 
below,  corresponding  to  the  natural  flexibility  of  the  trachea.  Through  its  front 
plate  and  through  an  opening  on  its  upper  curvature  passes  a  pharyngeal  tube  (b), 
made  also  flexible  or  not,  according  to  the  case,  with  an  opening  on  its  lower 
curved  surface,  so  placed  that  a  stream  of  air  may  play  freely  through  both  tubes, 
even  though  the  external  outlet  be  closed.  The  upper  end  of  the  pharyngeal  tube 
lodges  behind  and  below  the  epiglottis  (if  left),  or  behind  and  below  the  base  of 
the  tongue.  Around  it  the  oesophagus  granulates  and  closes,  so  that,  when 
healing  is  complete,  the  only  passage  from  the  pharynx  into  the  trachea  is  by  way 
of  the  metal  tube.  In  order  that  fluids  and  solids  may  not  pass  through  this,  an 
obturator  (c)  is  provided,  which  is  passed  through  the  external  opening  and  up 
through  the  tube,  so  that  its  rounded  upper  end  plugs  the  upper  end  of  the 
pharyngeal  opening,  thus  preventing  the  passage  of  anything  into  the  trachea. 
But  since  this  would  also  shut  off  the  air,  the  obturator  is  attached  below,  not  to 
a  solid  plug,  but  to  a  ring,  as  seen,  which  fits  accurately  into  the  external  opening 
of  the  instrument,  through  which  the  patient  breathes  as  long  as  the  plug  is  worn. 
Except  at  mealtimes  a  simple  stopper  (e)  is  worn,  so  that  at  all  other  times  he 
breathes  naturally  through  the  nose  and  mouth.  After  a  time,  by  education  of 
the  muscles,  the  upper  end  of  the  tube  is  protected  during  deglutition,  and  patients 
learn  to  swallow  readily  without  the  obturator.  A  substitute  for  the  vocal  cords 
is  provided  by  a  free  metallic  reed,  playing  freely  in  a  movable  slotted  bar  (d). 
This  movable  bar  carrying  the  reed  has  an  external  lever,  by  which  the  wearer 
can,  with  a  touch  of  the  finger,  throw  it  in  and  out  of  the  air-current,  and  thus — 
as  it  were— voluntarily  open  or  close  the  glottis.  The  sound  thus  produced  by 
the  reed  in  the  air-current  is  converted  by  the  articulating  parts  above  into  distinct 
speech,  the  voice,  though  a  monotone,  being  a  perfect  voice,  save  in  pitch.  + 


Dr.  G.  Fowler  (Amcr.  Journ.  Med.  Soi.,  1889,  p.  369)  advises  that  this  should 
e  made  of  aluminium  rather  than  silver  or  hard  rubber,  on  account  of  the  light- 
ness of  the  former  metal. 

t  Park,  "  A  Successful  Case  of  Total  Extirpation  of  the  Larynx,"  Ann.  Surq. 
Jan.  1886. 
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June  19,  1889,  a  growth  the  size  of  a  hen's  egg  occupied  the  lower  half  of  the 
right  anterior  triangle.  July  5  it  is  reported  that  the  patient  appeared  to  have 
but  a  few  weeks  to  live. 

Great  difference  is  presented  in  the  toleration  of  these  appli- 
ances.   In  some  instances  they  give  little  trouble,  and  are  used 
with  great  comfort.     Some  subjects  bear  the  naked  apparatus 
well,  but  cannot  tolerate  the  phonal  reed,  which  may  impede 
respiration,  may  become  obstructed  with  desiccated  mucus,  and 
may  yield  a  tone  to  every  breath  of  expiration.    Some  abandon 
them  altogether,  and  stick  to  the  simple  tracheal  cannula.  In 
some  instances  saliva,  mucus,  and  food  will  get  into  the  tubes  and 
descend  into  the  trachea.    Some  patients  prevent  the  escape  of 
food  by  plugging  the  upper  orifice  when  they  eat. 
Dangers  and  Causes  of  Death. 

1.  Shock.    2.  Exhaustion.    Both  these  are  rarely  met  with, 
save  when  the  hemorrhage  has  been  severe.    3.  Suffocation  from 
blocking  of  the  tube  during  the  first  few  days.    4.  Lung  trouble 
— viz   broncho-pneumonia,  purulent  bronchitis,  &c.    This  is  the 
most  frequent  cause  of  death,  from  the  passage  of  food,  blood  &c., 
down  the  trachea  in  spite  of  careful  plugging*    Dr.  Cohen  thinks 
that  the  period  of  danger  from  lung  complications  does  not  last 
over  two  weeks,  and  that  if  the  patient  survive  this  date,  he  is 
tolerably  secure  up  to  the  fourth  month,  when  death  from  re- 
currence begins  to  be  imminent.   5-  Septic  cellulitis,  mediastinals, 
&c   only  to  be  met  bv  the  most  unremitting  use  of  antiseptic 
precautions.    6.  Secondary  hemorrhage     This  occurred  m  Dr. 
McLeod's  case  (loc.  supra  cit.)  on  the  fifth  day   causing  death 
rapidly.    Its  source  could  not  be  determined^  The  disease  was 
extensive.    7.  In  two  cases,  certainly,  of  partial  excision  of  the 
larynx,  stenosis  has  followed  (Ann.  of  Surg.,  1891,  vol.  xni.  p.  66). 

*  If  the  patient  have"  previous  to  the  operation,  any  bronchitis,  these  fetd 
lung  complications  are  especially  likely,  the  bronchitis  running  on  into _ broncho 
SmonU     For  this  reason  Billroth  (Clin.  Surg.,  p.  134)  urges  m  such  patients 
LaHvery  attempt  should  be  made  to  improve  the  bronchitxs,  a  prelnmnar, 
tracheotomy  being  performed  if  needful. 


CHAPTER  XIII. 
OPERATIONS  ON  THE  THYROID  GLAND. 

HEMOVAL  OF  THE  THYROID  GLAND,*  PARTIAL  AND 

COMPLETE. 
Indications. 

r.  Failure  of  previous  treatment  and  increase  of  bronchocele, 
leading  to  2.  Dyspnoea  sufficiently  constant  to  prevent  the  patient 
from  following  any  active  employment,  or  one  of  a  sedentary  kind 
which  involves  stooping  of  the  neck  and  head.  3.  The  existence 
of  tracheal  stridor,  especially  if  accompanied  by  much  enlargement 
of  the  isthmus  (see  p.  435),  or  extension  of  the  lobes  laterally  or 
downwards. 

I  have  met  with  one  excellent  case  of  lateral  compression  of  the  trachea  by 
the  thyroid.  The  patient  was  sent  to  me  by  Dr.  Fraser  of  Komford.  Here  the 
marked  tracheal  stridor,  breathlessness  on  any  exertion,  but  only  weakened  voice, 
were  accounted  for  by  the  windpipe  being  in  this  case  an  excellent  instance  of 
'  the  scabbard  trachea,"  the  tube  being  bluntly  keel-like  in  front,  with  concave 
surfaces  from  the  strap-like  pressure  of  the  enlarged  isthmus.  The  sides  of  the 
thyroid  cartilage  showed,  from  the  same  cause,  very  marked  concavities.  An 
excellent  recovery  followed  removal  of  the  isthmus  and  one  lateral  lobe,  and  the 
patient,  instead  of  being  a  nervous,  exacting  invalid  at  home,  was  able  to  take  up 
work  as  a  nurse  in  one  of  the  London  hospitals. 

4.  Attacks  of  sudden,  suffocating  dyspnoea. 

It  is  not  yet  sufficiently  recognised  by  the  profession  that  a 
bronchocele,  whether  moderate  in  size  or  large,  may  from  some 
sudden  engorgement  or  rupture  cause  urgent  and  fatal  dyspnoea 

Jrst  attack  may  here  only  herald  in  the  end.f 

Ihe  following  may  be  quoted  to  prove  that  the  above  danger  is 


Darf.A  f*tin°tion  must  alwaTS  ^6  made  in  these  operations  between  removal  of 
eve7large  ^         ^  ^  °f  encaPsulated  adenomata  in  it  (p.  438)  how- 

haa  ^US'.in'0ne  case-  a  woman  with  a  bronchocele  which,  as  far  as  was  known, 

Sh.fi  «  Pkymg  ab°Ub  tbe  r00m  With  a  Piene  of  wood  taken  alight 
Siven  l?£t  ^  ™efnt  dySpn0Ca  Set  in'  and  before  sur8ical  relief  could  be 
«b £ of     J°     P.  CG, f suffocation-    In  ^ther  case,  that  of  a  woman,  the 

5imSr  dv,n  ,and  StrainiDg  Vi°lently  in  the  throes  of  Parturition, 

iiar  dyspnoea  set  in  as  rapidly,  and  with  the  same  result. 
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Dr.  Hurry  [Lancet,  March  19, 1887)  relates  the  case  of  a  girl,  aged  thirteen,  the 
subject  of  a  moderate  goitre.  Dyspnoea  was  first  complained  of  November  3,  on  , 
November  7  dyspnoea  was  urgent,  and  tracheotomy  was  called  for.  The  opera- 
tion gave  very  little  relief,  and  death  followed  ii  hour  later.  The  autopsy 
showed  a  moderately  large  goitre,  the  two  lobes  of  which  entirely  encircled  the 
trachea  and  reduced  the  lumen  to  a  narrow  slit,  to  which  the  tracheotomy  wound 
did  not  quite  reach. 

Dr.  Hurry  gives  the  following  ingenious  explanation  of  the  in- 
sidiousness  and  urgency  of  the  dyspnoea  in  these  cases :  Owing 
to  the  slowly  progressive  enlargement  of  the  thyroid  the  dyspncea 
at  first  is  slight ;  one  day  some  extra  exertion  calls  into  play  the 
additional  muscles  of  respiration— e.g.,  stemo-mastoid,  sterno- 
thyroid, sterno-hyoid— which,  pressing  on  the  trachea,  still  further 
close  its  lumen,  already  narrowed  by  the  slowly  progressive 
o-rowth.  This  kings  about  additional  dyspncea,  and  so  induces 
more  vigorous  contraction  of  the  inspiratory  muscles,  and  so  further 
closure  of  the  trachea,  and  finally  fatal  dyspncea. 

Dr  Dewes  {Brit.  Med.  Journ.,  January  18,  1879,  P-  84)  records  the  case  of  a 
patient  who  was  found  by  the  Coventry  police  apparently  dying  of  suffocation. 
On  his  admission  into  the  hospital  a  large  bronchocele  was  found,  and  a  free 
median  incision  was  made  by  Mr.  Read  down  to  the  tumour.  The  breathing  at 
once  improved,  and  soon  became  natural,  the  tumour  decreased  in  sue  and  all 
went  well  till  the  evening  of  the  seventh  day,  when  the  dyspncea  suddenly  re- 
turned, the  tumour  again  enlarging,  and  the  patient  dying  in  two  or  three 
minutes.  It  was  found  at  the  autopsy  that  in  the  last  agony  the  posterior  part 
of  the  tumour  had  broken  down,  giving  rise  to  a  large  extravasation  of  venous 
blood,  pressing  on  the  respiratory  nerves.  "  The  only  part  of  the  trachea _  at  aU 
approachable  was  under  the  manubrium  sterni,  where  it  was  covered  by  the 
innominate  artery." 

I  wish  to  draw  attention  to  another  fact,  that  extravasation  may 
take  place  suddenly  into  a  bronchocele,  thus  producing  urgent 
dyspncea. 

In  1885  a  woman,  aged  forty-four,  came  under  my  care  with  enl«gem«*^ 
the  thyroid,  the  right  half  having  been  increasing  in  size  for  some  years  but 
chief  trouble  was  due  to  a  swelling,  in  the  position  of  tbe  isthmus  0  the^e  ^ 
a  small  orange.    This  had  existed  about  a  year,  but  had 
size,  while  the  patient  was  singing,  six  months  before.    The  paUents  , 
originally  an  alto,  was  now  hoarse  and  gruff,  and  of  very  small  ^ 
moval  of  the  isthmus  showed  that  this  was  occupied  by  a  cyst 
Se  centre  firm  coagulum.    Two  years  later,  when  the  l^t«.  tat  ^ 
right  lobe  had  subsided  to  the  size  of  its  fellow,  but  the  voice  was  still  deep, 
somewhat  hoarse. 

5.  Dysphagia,  if  associated  with  the  others  now  g™£  if 
6   Steady  or  rapid  enlargement,  with  or  without  djspnoea,  « 
the  enlargement  be  in  a  downward  direction  so  as  to  become^ 
Vernal.  gThe  lower  down  the  growth  has  been  a  lowed  1, 
the  greater  the  risk  of  mediastinal  eel lulti if  emow 
bronchocele  is  attempted   and  the  smaller  the  ^  tofe0 

relief  by  tracheotomy,  if  the  dyspnoea  comes  on  in  these  ca 
urgently  to  admit  of  an  attempt  at  extirpation. 
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The  following  case,  given  by  Mr.  Bryant  {Surgery,  2nd  edit., 
vol.  i.  p.  192),  is  a  good  instance  of  the  truth  of  the  above : 

A  young  man,  aged  nineteen,  three  months  before  his  death,  "  became  the  sub- 
ject of  paroxysmal  attacks  of  asthmatic  dyspnoea,  associated  at  times  with  a 
wheezing  or  whistling  respiration,  and  some  general  enlargement  of  the  base  of 
the  neck.  Three  days  before  his  death  this  difficulty  became  extreme,  the 
paroxysms  became  more  frequent  and  more  severe,  and  on  the  day  of  his  death  a 
severe  paroxysm  took  place,  which  passed  on  to  a  forced  and  heaving  respiration, 
beyond  anything  I  had  ever  before  witnessed,  and  speedy  death  resulted.  I 
performed  tracheotomy  with  the  slender  hope  that  some  light  might  be  thrown 
upon  the  nature  of  the  case  to  guide  us  in  its  treatment,  if  not  to  give  relief,  but 
in  doing  so  what  was  probable  before  became  evident — viz.,  that  the  obstruction 
was  below.  I  had  no  perforated  instrument  with  me  long  enough  to  force  down, 
so  a  female  catheter  was  used,  but  it  struck  against  some  solid  body  that  pre- 
vented its  progress.  After  death  the  thyroid  body  was  found  to  be  much 
enlarged,  but  mainly  below  the  sternum  and  along  the  sides  of  the  trachea.  The 
trachea  below  my  opening  was  flattened  laterally  to  within  ^  inch  of  the  bifurca- 
tion ;  it  was  also  twisted  to  the  left,  and  was  surrounded  by  the  greatly  enlarged 
and  firm  lateral  lobes  of  the  thyroid." 

7.  Inability  to  stoop  without  "a  sensation  of  blood  to  the 
head,"  dizziness. 

This  was  very  marked  in  a  man,  aged  forty-eight,  sent  to  me  by  Dr.  Graham, 
of  Pulborough,  with  general  enlargement  of  the  thyroid,  especially  of  the  left 
lobe.  Eemoval  of  this  and  the  isthmus  was  followed  by  great  shrinking  of  the 
right  lobe,  the  patient  being  enabled  to  follow  his  occupation  of  brickmaking  in 
comfort. 

8.  Inability  to  sleep  lying  down. 

A  woman,  aged  thirty-eight,  under  my  care,  whose  mother  had  died  at  forty- 
three  from  suffocation  by  a  bronchocele,  was  much  troubled  by  the  above  symptom. 
Entire  relief  followed  removal  of  the  largest  lobe  and  the  isthmus. 

9.  Constant  dragging  pain  in  the  neck.  This  will  be  met  with 
in  large  and  weighty  tumours. 

10.  Improvement  of  personal  appearance.  An  operation  should 
never  be  here  entertained  by  the  surgeon,  unless  he  is  dealing 
with  a  small  growth  and  has  sufficient  reason  to  have  confidence 
m  himself  and  his  patient  to  be  able  to  keep  the  wound  aseptic 
from  first  to  last.* 

11.  Exophthalmic  goitre.  Surgical  interference  here  is  con- 
sidered at  p.  440. 

Cases  in  which  an  operation  is  contra-indicated,  or  in  xohich  it 
mist  he  performed  with  additional  caution. 

I.  Huge  bronchoceles,  especially  if  broadly  fixed.  2.  Calcified 
bronchoceles.  3.  Those  with  ill-defined  limits.  4.  Those  which 
are  already  sub-sternal,  owing  to  the  risk  of  mediastinal  cellulitis. 

*  The  following  is  the  advice  of  Billroth  :  "  Large  prominent  bronchoceles  in 
people  above  forty  years  of  age,  with  slight  or  no  dyspnoea,  should  not  be  operated 
the 1  Sake  °f  aPPearance-  1  think  that  small  bronchoceles  connected  to 

remn°Wir  ^  °f  thyroid  in  children  and  young  people  should  be  more  often 
rrM  1  especuillF  when  their  situation  is  such  that  the  tumour  might,  with  in- 
leased  growth,  possibly  entail  some  danger  " 
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5.  Age— e.g.,  in  patients  over  fifty.    6.  Patients  with  very  feeble 
pulse.    Schwartz  thinks  that  feeble  action  of  the  heart  will  be  ' 
often  met  with  in  goitre,  and  attributes  this  partly  to  interference 
with  respiration  due  to  pressure  on  the  veins  and  the  trachea,  and 
partly  to  the  intervention  of  a  more  or  less  voluminous  vascular 
network  in  the  circulation,  thus  producing  a  strain  on  the  heart. 
Dangers  of  the  Operation.    Immediate  and  Later. 
I.  Hasmorrhage.    This  can  usually  be  met  by  paying  careful 
attention  to  the  details  given  below  in  the  account_  of  the  opera- 
tion.   The  arteries  are  usually  easily  commanded;  it  is  the  veins 
which  give  trouble,  being  numerous  and  thin-walled,  and,  in  the 
severer  cases,  met  with  at  every  step  of  the  operation.    In  these 
cases  also,  when  the  growth  is  soft  as  well  as  vascular,  any  opening 
of  the  capsule  is  liable  to  give  rise  to  flooding  of  the  wound  with 
blood  and  great  difliculty  in  finding  the  bleeding  point,  thus 
causing  risks  of  including  in  the  ligature  or  otherwise  injuring 
important  parts,  such  as  the  recurrent  laryngeal.    Even  in  the 
removal  of  a  small  tumour,  if  soft  and  rapidly  growing,  most 
severe  hemorrhage  may  be  met  with. 

Thus,  Mr.  Fov  {Dub.  Med.  Journ  ,  1888,  vol.  i.  p.  242),  after  shelling  out  a 
tumour  the  size  of  a  hen's  egg,  met  with  such  copious  bleeding  that  the  applica- 
tion of  seven  clip-forceps  gave  "  no  appreciable  check  to  the  flow."  The  wound 
was  plugged  with  new  sponges,  kept  in  place  by  uniting  the  wound  with  wire  and 
figure-of-eight  sutures.    The  patient  recovered. 

2   Iniury  to  the  recurrent  laryngeal  nerve,  asphyxia,  aphonia. 
This  most  grave  accident  has  happened  with  sufficient  frequency 
to  put  any  surgeon  on  his  guard.    The  injury  may  be  due  to 
including  the  nerve  in  a  ligature,  cutting  the  nerve,  or  seriously 
bruising  it.    Richelot*  writing  in  1885,  found  nine  cases  m  which 
it  was  certain  that  the  recurrent  laryngeal  had  been  put  during 
the  operation.    He  gives  the  following  causes  of  aphonia  alter  the 
operation  :— (1)  Wound  of  inferior  laryngeal  nerve ;  (2)  dragging 
of  this  nerve  ;  (3)  perhaps  section  of  the  crico-thyroid  branch  of 
the  superior  laryngeal;  (4)  months  after  operation  it  may  come 
on  from  inclusion  of  the  inferior  laryngeal  nerve  m  the  cicatrix, 
(c)  when  the  laryngeal  symptoms  are  progressive  from  ascenam 
neuritis  (Schwartz^   This  may  be  present  before  the  operation 
and  so,  too,  may  be  (6)  compression  of  the  inferior  laryngeal  Dy 

th  Whatever  the  exact  cause  is,  it  is  certain  that  the  dyspnea  a** 
aphonia  are  not  always  permanent^  On  this  point  the  two  Rowing 
cases  of  M.  Eichelot,  and  mine  at  p.  429,  are  of  much  ™te^ ; 

In  a  woman,  aged  twenty-five,  suffering  from  ^ocMng  ^^^J 
tion  was  followed  by  aphonia,  which  lasted  for  three  ™»**>£** ^  ^re 
paralysis  of  the  cords.    The  operation  was  performed^tfij^^   

*  VUiiion  Mid.,  Nos.  17  and  18,  1885  ;  Med.  Chron,  ^  corres- 

+  Owing  to  the  definite  supply  given  to  the  muscles  of  each  « de by ■ 

ponding  nerve,  actual  laceration  or  division  of  the  nerve  wdl  be  follow 

equallv  definite  paralysis. 
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is  no  reason  to  think  that  either  of  the  recurrents  was  cut,  but  it  is  possible  that 
they  were  bruised  or  stretched  ;  however,  in  four  months  the  cords  regained 
movement  and  the  voice  was  fully  restored. 

In  the  second  case,  aged  twenty,  a  hard,  mobile  tumour,  the  size  of  a  walnut, 
was  attached  to  the  isthmus  by  a  narrow  pedicle,  and  the  gland  itself,  though 
apparently  somewhat  hypertrophied,  was  not  prominent.  But,  when  exposed,  it 
was  found  that  the  tumour  had  a  broad  attachment  to  the  isthmus,  and  that  the 
two  lobes  of  the  thyroid  were  greatly  hypertrophied,  closely  embracing  and  com- 
pressing the  trachea  ;  it  was  therefore  thought  desirable  not  only  to  remove  the 
tumour,  but  also  to  dissect  out  the  whole  gland.  When  recovering  from  the 
effects  of  chloroform,  the  patient  was  suddenly  seized  with  cyanosis  and  threaten- 
ing asphyxia,  and  though  she  partially  recovered,  on  the  next  day  there  was 
aphonia,  dysphagia,  and  uninterrupted  dyspnoea,  and  she  died  asphyxiated  in 
the  evening.  Both  recurrent  laryngeals  had  been  cut,  and  the  upper  end  of  the 
left  one  was  included  in  a  ligature. 

In  June  1894,  this  beiDg  my  fifteenth  case  of  removal  of  the 
isthmus  and  one  half  of  the  thyroid,  I  met  with  this  complication, 
which  was,  however,  not  permanent.  The  patient  was  aged  thirty- 
five,  the  subject  of  an  ordinary  solid  bronchocele,  but  of  very  large 
dimensions,  the  right  lobe  being  7  inches  long.  The  voice  was 
decidedly  weak  before  the  operation,  but  while  this  presented  no 
difficulties  and  was  not  accompanied  by  any  cyanosis,  dyspnoea, 
&c,  it  was  followed  by  marked  aphonia,  the  voice  being  now 
almost  reduced  to  a  loud  whisper.  The  right  vocal  cord  was  now 
found  to  be  motionless.  Complete  recovery  had  taken  place 
when  the  patient  was  last  seen  in  April  1895. 

Injury  to  the  nerve  is  especially  likely  to  occur  under  the 
following  conditions :  (a)  when  the  growth  is  huge  ■  (b)  when  it 
is  very  fixed  by  adhesions  (which  are  uncommon),  or  by  a  broad 
base ;  (c)  when  it  is  ill-defined ;  (d)  when  it  encircles  the  trachea 
and  oesophagus  closely ;  (c)  when  it  is  malignant. 

_  3.  Septic  cellulitis  leading  to  purulent  and  diffused  mediasti- 
nitis.  These  are  very  likely  if  the  wound  becomes  septic.  In 
such  cases  the  latter  complication  is  almost  certain,  even  in  small 
goitres,  if  they  dip  down  behind  the  sternum,  owing  to  the 
difficulty  of  providing  adequate  drainage.  The  accompanying 
symptoms  are:  Pain  in  the  region,  coming  on  soon  after  the 
operation  and  increasing,  followed  by  feebleness  of  the  pulse, 
distress,  and  dyspnoea,  and  speedy  death. 

4-  Myxoedema,  both  acute  and  more  deferred.  This  strange 
condition,  which  has  so  unexpectedly  overclouded  otherwise 
successful  operations  for  complete  removal  of  an  enlarged  thyroid 
gland,  was  first  noticed  and  published  by  two  Swiss  surgeons 
■^ocher  and  Eeverdin.*  The  correct  explanation  will  probably  be' 
lound  to  be  the  one  which  Prof.  Horsley  brought  before  the 
profession  m  his  lucid  and  convincing  Brown  Lectures  of  1885.! 

*  Arch.f.  Klin.Chir.,  Bd.  xxix.  S.  254,  1883. 

totW  '<70m'n-' JanUaryi7and  3I>  l885  :  "The  Thyroid  Gland  :  its  Relation 
Treim  *  .  J?7  °f  Myxcedema  and  Cretinism  ;  to  the  Question  of  the  Surgical 
treatment  of  Goitre  ;  and  to  the  General  Nutrition  of  the  Body  " 
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The  issues  here  treated  are  so  wide,  the  experimental  researches 
are  so  complete  and  far-reaching,  that  any  abstract  must,  un- 
intentionally, seem  to  do  them  an  injustice.  The  following  are 
the  points  of  chief  importance  to  the  operating  surgeon  : 

Effects  of  Excision.  Phenomena  follovnng  Complete  Thyroidec- 
tomy in  Monkeys. — "At  a  variable  period  after  the  operation,  but 
averaging  five  days,  the  animal  is  found  to  have  lost  its  appetite 
for  a  day  or  two,  and,  on  closer  examination,  to  exhibit  slight 
constant  fibrillar  tremors  in  the  muscles  of  the  face  and  hands,  and 
feet  more  especially.  These  tremors  disappear  at  once  on  voluntary 
effort.  At  the  same  time,  the  animal  is  noticed  to  be  growing 
pale  and  thin,  in  spite  of  the  appetite,  &c,  returning  quickly  with 
great  increase  ;  rapidly  the  tremors  increase,  affect  all  the  muscles 
of  the  body  without  exception,  the  animal  becomes  languid,  paretic 
in  its  movements,  and  imbecile.  Then  puffiness  of  the  eyelids  and 
swelling  of  the  abdomen  follow,  with  increasing  hebetude.  During 
these  last  stages  the  temperature,  gradually  falling,  becomes  sub- 
normal, and  then  the  tremors  disappear  as  they  came.  Meanwhile 
the  pallor  of  the  skin  often  becomes  intense,  and,  leukocytosis 
having  been  well  marked,  oligeemia  follows,  and  the  animal  dies 
perfectly  comatose  in  a  variable  period,  but  usually  about  five  or 
seven  weeks  after  the  operation." 

Post-mortem  Appearances  met  with  after  Complete  TJiyroidectowf. 
—Prof.  Horsley  thus  sums  these  up:  "Ablation  of  the  thyroid 
causes  atrophic  changes  in  the  central  nervous  system,  and  in  the 
fat  generally.  It  causes  an  increase  in  the  general  connective 
tissue,  and  a  mucoid  conversion  of  the  ground  substance.  This 
increase  of  mucin  in  the  connective  tissue  is  accompanied  by  an 
extraordinary  secretion  of  the  same  stuff  by  means  of  the  sahvary 
glands,  and  also  those  of  the  alimentary  canal." 

While  these  changes  are  going  on,  the  hasmapoietic  tissues, 
especially  the  spleen,  are  found  to  have  undergone  obvious  compen- 
satory hypertrophy.  ■  .    .  , 
TJieories  explaining  Myxcedema,   Cachexia    Strumipnva,  and 

Prof.  Horsley  discussed  the  three  following,  he  himself  main- 
taining the  third  to  be  the  correct  one  : 

i  Kocher's  view,  that  the  symptoms  of  myxcedema  which  follow  complete 
thyroidectomy  are  brought  about  by  chronic  asphyxia  due  to  narrowing  of  tue 
trachea,  consequent  on  softening  and  atrophy,  produced  by  hereof  t  he  thyroid 
vessels  which  supply  the  trachea  and  esophagus  as  well.    Prof.  Horsley ^fedfr 
disposes  of  this  view  by  remarking  that  there  are  numerous  cases  o !  mrkea 
stenosis  of  the  larynx  and  trachea  on  record,  but  not  a  symptom  of  ">*«f e™ 
has  here  been  noticed.    Furthermore,  in  his  experimental  thymectomies,  the 
larvnx  and  trachea  were  found  absolutely  normal  and  patent, 
T  Dr.  Hadden's  view  that  the  myxedematous  state  of :  mal-nutn Uor us  br^gh 
about  by  a  general  spasm  of  the  arterioles  and  capillaries,  ^J^Jg 
maintained  by  central  disturbance  in  the  sympathetic  gangha.  Ttomw  « 
the  atrophy  of  the  thyroid  as  due  to  constriction  of  assump- 
fore  of  secondary  importance.    It  has  been  accepted  by  Koclier 
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tion  that  in  the  operation  the  sympathetic  nerves  are  injured  and  irritated  by 
being  included  in  the  ligatures  placed  on  the  vessels.  It  is  set  aside  by  Prof. 
Horsley  because  (a)  it  has  been  found  experimentally  that,  if  the  gland  be 
exposed,  and  the  nerves  going  to  it  are  divided,  the  symptoms  of  myxoedema  do 
not  appear  ;  (j3)  in  Prof.  Horsley's  experimental  thyroidectomies  which  were 
followed  by  myxoedema,  the  irritation  of  the  nerves  was  only,  he  considers, 
momentary  ;  (7)  the  sympathetic  trunk  and  ganglia  appear  to  be,  microscopically, 
absolutely  normal. 

iii.  The  theory  *  that  the  varieties  of  a  general  state  of  mal-nutrition,  given 
below,  are  due  to  the  loss  of  function  of  the  thyroid  gland,  perhaps  through 
disturbance  of  the  nervous  centres,  leading  to  vaso-motor  or  trophic  changes  in 
the  tissues,  f 

Further  detailed  and  most  interesting  information  is  given  by  Prof.  Horsley 
"The  Functions  of  the  Thyroid  Gland"  (Brit.  Med.  Journ.,  1892,  vol.  i.  pp.  215, 
265),  and  in  his  Eeport  as  a  member  of  the  Clinical  Society's  Committee  on 
Myxoedema,  188S.  In  the  former  of  these  papers  (p.  267)  he  states  his  view  as  to 
the  explanation  of  the  myxoedema  which  may  follow  on  complete  thyroidectomy 
as  follows  :  "  The  thyroid  gland  possesses  a  power  of  metabolising  certain  inter- 
mediate waste  products;  if  this  metabolism  should  be  interfered  with,  the  con- 
sequence was  disorganisation  of  the  chemical  changes  (more  especially  those  of 
the  connective  tissues)  resulting  in  the  imperfect  performance  of  their  normal 


*  Prof.  Horsley  also  deals  with  some  objections  which  have  been  raised  to  his 
theory— (1)  Even  if  in  the  above-named  conditions— viz. ,  cretinism,  myxoedema, 
cachexia  strumipriva,  and  cachexia  after  thyroidectomy— a  thyroid  body  be  dis- 
covered post-mortem,  it  does  not  follow  that  this  was  in  full  normal  function. 
(2)  If  one  lobe  be  excised,  the  other  hypertrophies  ;  if  this  enlarged  half  be  now 
removed,  the  animal  presents  many  of  the  symptoms  described.  In  answer  to 
the  statement  of  Schiff  that,  provided  an  interval  of  about  three  weeks  elapses 
between  the  operations,  the  symptoms  do  not  appear,  or,  at  any  rate,  are  not 
fatal,  Prof.  Horsley  replies  that  even  if  the  above  observation  is  to  be  trusted  the 
mitigation  of  symptoms  can  readily  be  understood,  as  the  spleen  will  have  had 
time  to  provide  for  the  haamapoietic  functions  of  the  gland. 

t  Prof.  Horsley  thus  tabulates  the  most  striking  of  the  anatomical  and  physio- 
logical facts  bearing  upon  experimental  myxoedema  : 

"  1.  The  thyroid  gland  appears  to  consist  of  two  distinct  portions— (a)  glandu- 
lar, consisting  of  highly  vascular  acini,  which  excrete  into  their  interior  a  mucoid 
substance,  this  substance,  or  something  closely  similar,  being  found  in  the  lymph- 
vessels  of  the  gland-mucin-excreting  function  1  (b)  highly  vascular,  lymphoid 
nodules— hematogenous  function. 

"2.  Excision  of  the  gland  is  followed,  according  to  my  experiments,  by  an 
increase  in  the  amount  of  mucin  in  the  tissues  which  normally  possess  it,  by  a 
retrograde  histological  change,  by  an  increase  in  the  activity  of  the  glands  which 
normally  excrete  it,  and,  what  is  stiU  more  striking,  by  the  assumption  of  the 
muciparous  function  by  a  gland  which  normally  produces  none,  or  very  little 
mucin— the  parotid  gland. 

namP1vEXCiv°n  °£  ^  gktld  is  followed  hJ  Profound  changes  in  the  blood- 
number  f n  °/  nUmb6r  °f  CorPuscles>  Preceded-  ^  regards  the 
altera ™  hj  *  temP°ra]T  in^ease  in  their  number,  by  an 
mudn      m   he  coaSulability  and  albumins,  and  by  an  abnormal  presence  of 

in"thelXiSir°£/he  ^  isfollowed  h?  nerve-symptoms  indicating  changes 
paresis  -itT  ™ot?T™at™>  these  changes  causing  tremors,  with  rigidity  and 

Producing  il    r.       f  by  ChangeS  in  the  hi«her  P^cho- cortical  centres,  such 
aucing  imbecility,  and,  ultimately,  death  in  the  comatose  state." 
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processes,  and  consequently  in  their  exhibiting  this  form  of  mucinoid  degenera- 
tion." 

The  following  cases,  with  the  results  of  operation,  support  Prof. 
Horsley's  views.  They  might  be  multiplied  by  other  published 
cases  and  it  is  probable  that  many  other  temporarily  successful 
thyroidectomies  have  been  followed  by  myxcedema,  but  that  this 
ending  of  the  cases  has  not  been  made  known. 

Volkovitch  of  Kiev  (Land.  Med.  Becord,  1885,  p.  148),  removed  the  whole 
Hand  in  a  woman  aged  thirty-eight,  for  dyspnoea  and  dysphagia  indicating 
operative  interference.  Death  took  place  four  months  later,  with  marked  evidence 
of  cachexia  strumipriva-i.e.,  anemia  and  weakness,  tetany  of  hands  and  legs 
settine  in  five  days  after  the  operation,  and  becoming,  later  on,  more  general, 
numbness  of  hands,  myxcedematous  condition  of  the  integument,  striking  apathy, 
and  difficulty  in  articulation  and  respiration. 

Sir  W    Stokes  (Brit.  Med.  Journ.,  October  16,  1886)  has  published  a  case  in 
which  a' somewhat  similar  fatal  result  followed  complete  thyroidectomy  A 
healthy  woman,  aged  eighteen,  was  admitted  with  extensive  enlargement  of  both 
thyroid  lobes,  causing  urgent  dyspnoea,  especially  at  night.    It  was  found  im- 
pos  ible  to  remove  more  than  the  left  lobe  owing  to  the  profuse  hemorrhage, 
IhTch  almost  proved  fatal.    A  good  recovery  took  place,  followed  for  a  while,  by 
r^foiaysl^l  and  diminution  in  the  size  of  the  right lobe. In  about  „ 
weeks  however,  the  right  lobe  was  as  large  as  before,  and  the  thrill  and  dyspnoea 
were  agairPresent  in  an  intensified  form.  The  right  lobe  was  removed  with  even 
reatergdanger  from  syncope.    Within  a  fortnight  convolve  seizures  set  in,  and 
?X£»W§lings  were  noticed  about  the  eyelids,  backs  of  the  wrists  and  over  the 
TLT  Mental  torpor  also  appeared,  and  the  aspect  of  the  face  became 
ZtlX'one  o  tiZitj.    The'convulsive  seizures  recurred,  with  Hvid^oi 
£  face  stertor,  dyspnoea,  protrusion  of  eyes,  dilatation  of 

„f  carotids  followed  bv  copious  perspiration.  The  patient  oecame 
blng  of  the  oarotrds, t01'°  ms  ol  Lmonary  infiltration,  ten  days  after  the 
"e    ^  Matron  Trfteief  aeoonnt  of  the  antopsy  only  mentions  the 

S  heTt  and  lnnBs!  of  these,  the  two  former  «  contained  nothing  annem*  . 

tionf  He  also  cites  three  cases,  two  of  his  own,  in  which  epileptic 

to  trace  the 

without  one  case  of  myxcedema  fol  owing.  Myxcedema  it 

In  the  laborious  Report  01  the  Clinical  S oc e ty  ^  ^  about 

is  stated  (p.  17O  tlu^nyxce^le^^  

to  the  remain- 

ing  lobe,  or  removal  of  half  of  this. 
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per  cent,  of  all  cases  of  complete  thyroidectomy,    Many  cases 
will  be  found  there  quoted. 

However  this  matter  may  finally  be  cleared  up,  the  fact  remains 
beyond  dispute  that  in  many  parts  of  Europe  symptoms  .akin  to 
those  of  myxoedema  have  followed  complete  thyroidectomy. 

Prof.  Horsley  (loc.  supra  cit.)  shows  that  the  following  are  con- 
ditioning circumstances  in  this  consequence  of  thyroidectomy, 
(i)  The  animal  in  question.  Thus,  while  most  severely  marked  in 
carnivora,  he  speaks  of  the  cachexia  as  moderate,  but  certain,  in 
man.  (2)  The  age*  (3)  The  existence  of  accessory  and  residual 
thyroid  tissue.  (4)  The  previous  state  of  nutrition,  a  state  of  low 
nutrition  before  thyroidectomy  leading  to  early  and  very  severe 
cachexia. 

Why  this  sequence  has  not  been  invariable,   and  what  the 
explanation  of  it  is  when  it  does  appear,  is  as  yet  uncertain.  But, 
till  this  matter  is  cleared  up,  I  am  distinctly  of  opinion  that  com- 
plete_  extirpation  of  the  thyroid  is  as  yet  unjustifiable.    It  is 
certainly  an  operation  of  many  undoubted  risks,  such  as  hemor- 
rhage, injury  to  the  recurrent  laryngeal  (p.  425)  and  the  trachea 
and  septic  troubles.    In  addition,  the  great  risk  of  myxoedema 
remains,  an  uncertainty  perhaps,  but  still  to  be  reckoned  with 
On  the  other  hand,  we  have  operations  which  are  infinitely  safer 
such  as  ligature  and  removal  of  the  isthmus,  and  removal  of 
one-half,  to  be  followed,  if  needful,  by  ligature  of  the  arteries  to 
the  opposite  half  later  on. 

Operation  for  Removal  of  One-half,  and  the  Isthmus 
as  well  if  required. — I  recommend  this  operation  most  strong 

pwT  PntT6d  {t  in  17  °aSeS  °f  ordinaiT  bilateral  hvon- 
cnocele.  Of  these  15  recovered,  2  died;  one  a  young  male,  with 
an  enormous  and  rapidly  increasing  bronchocele  extending  behind 

w4h  6Zm;  T  TSing  g?VTG  dysPnoea-  This  patient  sank 
W  w  7  Ws'and  1  fear  the  mediastinal  connective 
tone  was  opened  up.    The  other,  a  woman  of  forty-four  died 

t^t:z:re  being  w  sr bronchitis^ 1  *****  £s 

mT  C^e  may  W>  m  some  way,  become  septic. 

thyroid  fnllo11  °?  °fTtlie,fifteen  ^hiking  of  the  opposite  half  of  the 

tSnl  t^L.  j  tW0~anf  ^v™  n0t  tU1  1  had  grated 
desirecl  elZ       ,  J  became  familiar  with  this  possibility-this 

In  eSl  of  rl     PP°!-te  l0\6  C6aSed'  and  {t  he&™         to  enlarge. 

I  am  sSmrfv  of  *  S^J  ^  &  chM  since  the  operation. 
Xent  fid  i°Pim0\th,at  ^  nation  will  be  found  quite 
S  casesTn  IS  ^  *****  ™H  than  total  elation*  In 
?oitre    TL(Pnatt\t7aS  f      T         3  Case  of  ^opthalmic 

thirty.    Eleven  woro  vn  g  '  ^  tWeDty  and  thirt?>  and  two 

y.    Eleven  were  young  women  ;  five  were  males. 
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and  shoulders  conveniently  supported,  the  •  surgeon  makes  a  free 
incision  over  the  most  prominent  part  of  the  tumour  which  he  is. 
going  to  remove,  avoiding  any  large  veins.  An  ample  longitudinal 
incision  *  will  nearly  always  give  all  the  room  that  is  required,  and 
such  a  scar  will  be  little  conspicuous,  falling,  as  it  does_  eventually, 
into  the  sulcus  just  internal  to  the  sterno-mastoid,  a  point  of  much 
importance  in  women. 

The  skin  and  platysma  being  cut  through,  any  superficial  veins 
carefully  tied,  the  deep  fascia  is  slit  up  and  the  gland  itself 
exposed,  bluish-red  and  with  large  veins  on  its  surface.  Spread 
also  over  this  are  usually  one  or  more  of  the  depressors  of  the 
hyoid  bone,  often  much  expanded ;  these  are  separated  with  a 
blunt  dissector,  or  divided,  if  needful,  between  chromic  gut  liga- 
tures. One  or  more  large  retractors  are  now  inserted  so  as  to  draw 
outwards  the  sterno-mastoid  and  large  vessels,  while  the  surgeon 
with  his  left  iudex  finger,  or  a  blunt  dissector,  frees  the  enlarged 
part  of  the  thyroid  from  its  bed,  shelling  it  forwards,  and  probably 
finds  it  only  fixed  above,  below,  and  internally,  by  the  thyroid 
vessels  and  the  isthmus.  In  effecting  this  separation,  the  greatest 
care  must  be  taken  to  work  gently  and  to  keep  close  to  the  turnout 
the  veins  being  often  much  enlarged  and  thin- walled.  +    Ine  upper 

*  The  incision  can  either  be  made  as  above,  laterally,  or  it  maybe  angular  with 
a  straight  limb  in  the  median  line  from  hyoid  to  sternum,  and  one  passing 
obliquely  outwards  and  upwards  from  the  upper  end  of  the  first.  If  the  surgeon 
still  persists  in  removing  the  whole  gland,  the  incision  may^ be  Y-shaped.  In 
cases,  as  in  that  of  Sir  W.  Mac  Cormac  (loc.  supra  at),  where  the  skm  is  adherent 
after  the  use  of  setons,  &c,  the  incisions  must  be  made  so  as  to  enclose  and 
remove  the  adherent  skin  and  cicatrices. 

+  The  capsule  of  the  tumour  must  nowhere  he  opened.  Such  a  step  not  only 
leads  to  flooding  of  the  wound  with  blood,  but  thus  also  obscures  and  may  lead 
to  damage  of  important  parts-,.  </.,  the  recurrent  laryngeal  and  trachea^ 

t  Whfle  it  is  quite  impossible  to  give  any  adequate  idea  of  the  number  of 
vessels  which  may  be  met  with  in  a  large  and  difficult  case,  rt  vnU _b e  jell  to 
recall  the  principal  vein-trunks.    The  superior  thyroid  vessels  enter  a.  he  upper 
angle  ;  a  little  below  these,  emerges  laterally  a  superior  acces ^^Jgg 
The  same  surgeon  describes  as  constant  a  superior  and  in  erior ^commun  eating 
vein  as  lying  above  and  below  the  isthmus,  the  former  joining  f^^lS* 
thyroids;  and  the  latter  entering  into  the  thyroidea  ima  vem.  The  m ^  ^ 
velels  pass  behind  the  outer  border  of  the  thyroid,  and  i*""^™^ 
it,  before  penetrating  it  with  its  several  branches.    A  V'tie  jngntar 
thyroid  vessels  emerges  the  inferior  accessory  thyroid  vein    The  an tenor  ] 
wii  have  to  be  dealt  with,  and  the  positions  of  th e  i nternal  u gul  J.  «d 
of  the  innominate  veins,  will  have  to  be  remembered  in  the  case  of  huge 
The  above  veins  are  figured  by  Sir  W.  Mac  Cormac  {loc  sujn-a  at.)***  « 
taken  from  Kooher.    In  a  case  which  Mr -^^^Z^^joi 
Barth,  Bo,p.  Sep.,  1889,  P-  *°3)  the  position  of  the  in te «d  jugular  w  .         ^  § 
special  notice,  lying,  as  it  did,  spread  o«  upon  the  outer  _.ide  of  t  ne  ( 
large  bronchocele.    "  Instead  of  bearing  the  normal   elation  to  t 
lay  well  in  front  of  and  internal  to  it.    Consequently  the  pupation  ^  ^ 

i/.uoh  cases  is  not  a  safe  guide  to  the  porfam  oMto  *J of  thif 
stress  up-n  this  point,  since  we  believe  that  it  is  mainly  * 
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extremity  of  the  tumour  being  first  isolated,  the  superior  thyroid 
vessels  are  found  and  tied  either  with  double  ligatures  of  chromic 
catgut  or  carbolised  silk  passed  with  an  aneurism  needle,  or  divided 
between  two  pairs  of  Spencer  Wells'  forceps,  the  two  ends  being 
tied.  This  effected,  the  tumour  is  next  isolated  in  a  downward 
direction,  and  any  outlying  masses  turned  out  from  beneath  the 
sterno-mastoid.  The  next  step  usually  taken  is  similar  isolation, 
ligature,  and  division  of  the  inferior  thyroids,  but  I  prefer  to  take 
the  isthmus  next,  being  of  opinion  that  the  more  the  growth  is 
freed  and  isolated,  and  the  less  fixed  it  is,  the  more  easily  are  the 
inferior  thyroid  vessels  dealt  with,  and  the  less  danger  is  there  of 
damaging  the  recurrent  laryngeal. 

The  separation  of  the  isthmus  is  best  effected  with  a  steel 
director,  care  being  taken  to  keep  the  isthmus  as  much  off  the 
trachea  as  possible,  and  the  point  of  the  director  close  to  the 
isthmus.  Mr.  W.  Spencer  has  published  a  very  interesting  "case 
(Ann:  o/Sicrg.,Maj,  1895),  in  which  the  isthmus  and  trachea  were 
most  intimately  united,  although  the  thyroid  gland  seemed  the  seat 
of  fibroid  and  not  malignant  degeneration. 

The  patient  was  a  young  woman  with  a  thyroid  normal  in  size  and  shape  but  of 
marked  hardness.  The  pulse  was  130-140.  There  was  no  exophthalmos.  Stridor 
was  present,  loudest  at  the  level  of  the  isthmus.  At  the  operation  no  line  of 
demarcation  could  be  made  out  between  the  isthmus  and  the  trachea  so  the 
isthmus  and  the  adjacent  part  of  each  lateral  lobe  were  shaved  away  from  the 
trachea,  leaving  a  portion  about  as  large  as  the  end  of  the  thumb.  The  trachea 
thus  exposed  felt  like  a  soft  tube  and  was  sucked  in  and  blown  out  by  inspiration 
and  expiration.  The  cartilaginous  rings  had  softened  or  disappeared.  As  the 
breathing  was  none  the  better  for  the  removal  of  the  isthmus,  the  trachea  was 
opened  immediately  below  the  cricoid  cartilage.    The  lumen  below  this  point 

S*T  \°Ze  DarTed  t0  a  °hink' the  indsion  was  carried  downwards  through 
hat  part  of  the  trachea  which  had  been  in  contact  with  the  thyroid,  until  Zt 

a  mtautl      '  '  g°°d  th°Ugh  the  Pulse"rate  ™s  ^ill  120 

When  this  body  has  been  sufficiently  separated,  it  mav  be 

b&fcf  ^  ^  aUe™  »eedle  carrying^ 

thZL    \^\itr°ng-  ChrTl°  £ut'  or  {t  ma7  be  caref illy  torn 

LS*WtL  PT\1  '  dirft01'  and  each  feeding-point 
s^^JF^  met  with  jndetech&g  and 

";:rg  fJzi:TLthTe  r  rcommon  accident  °f  a  ™*  <* 


H&tX^^J™^^™'**  to  treat  in  , 
case  in  colossal  bronchoceles,  it  should  be  subdivided 


in  this  way,  which  may 
and  tied  in  several 
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dividing  the  isthmus  varies.  If  the  separating  is  effected 
piecemeal,  the  bleeding  is  often  very  slight.  This  is  probably 
accounted  for  by  the  fact  that  the  intimacy  of  connection  and 
continuity  of  structure  between  the  halves  of  the  thyroid  and 
the  isthmus  varies  much  also;  in  many  cases  the  connection  U 
mainly  by  connective  and  a  little  glandular  tissue,  with  very  few 

The' tumour,  now  almost  completely  isolated,  is  drawn  to  one 
side,  and  especial  care  is  taken  before  ligaturing  the  inferior 
thvroid  vessels.  These  should  be  most  carefully  isolated  and  in- 
spected, so  as  to  avoid  injury  to,  or  including  the  recurrent  laryn- 
geal Owing  to  the  fact  that  the  trunk  of  the  inferior  thyroid 
artery  does  Sot  come  into  relation  with  the  recurrent  laryngea 
till  both  are  close  to  the  trachea,  either  the  trunk  of  the  vessel 
should  be  ligatured  and  cut  at  some  distance  from  this  tube,  or  its 
branches  tied  close  to  the  gland.  . 

If  the  vessel  is  tied  near  the  junction  of  cricoid  and  trachea 
the  nerve  may  very  likely  be  included,  and  the  same  risk  is  run  if  i 
at  tlXItage  especially,  the  wound  is  not  kept  dry  and  bloodless. 

After  the  removal  of  the  tumour,  the  wound  should  be  examined 
for  any  bleeding  points,  adequate  drainage  then  provided,  and  the 
wound7  carefully  closed,  save  below,  to  allow  of  free  escape  of 
Tsc^rges  heref  and  thus  to  avoid  any  risk  of  burrowing,  and 

^ Sg  tfo^ation  there  is  any  evidence  of  syncope,  the 
head  should  be  lowered  and  injections  of  ether  or  brandy  given. 
Both  the  Irgeon  and  the  assistant  who  is  giving  the  anaastheti 
must  be  on       look-out  for  evidence  of  dyspnoea  or  asphyxia.  I 

i  tsraf  iztssSrt  mem  : 

nieces  like  a  stout  ovariau  pedicle,  the  ligatures  b«iog  »•*  «» 

SBi-rs4^ur^  irszz  -  - 

( 1-20)  and  brought  outside  the  wound  performed  three  died. 

*  In  five  of  Billroth's  cases  in  which  tracheotomy  was  perio 
Kocher's  experience  has  been  the  same. 
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difficulties  must  be  expected,  and  the  surgeon  should  be  provided 
with  loug  soft  tubes,  in  case  there  is  any  mediastinal  prolongation 
pressing  upon  the  lower  part  of  the  trachea.     Every  possible 
attention  must  be  paid  to  keeping  the  tracheotomy  wound  sweet 
with  applications  of  iodoform,  iodoform  and  ether,  &c.    Sir  W. 
Mac  Cormac  mentions  the  need  of  keeping  the  head  very  steady 
during  the  tracheotomy,  and,  later  on,  with  sand-bags  ;  he  advises 
leavmg  the  ^  thyroidectomy  wound  open  and  treating  it  with 
frequent  irrigation,  if  tracheotomy  has   been  found  necessary. 
Irrigation  with  mercury  perchlorid'e  (1  in  4000)  should  be  used 
at  intervals  throughout.    The  wound  left  after  removal  of  one 
enlarged  lobe  only,  is  often  vast  and  deep,  the  larynx,  trachea, 
oesophagus,  and  common  carotid  being  all  exposed.     In  two  of 
my  cases  the  dome  of  the  pleura  has  been  exposed,  rising  and 
falling  in  the  root  of  the  neck.    The  wound  is  a  difficult  one  to 
drain  satisfactorily,  from  its  lower  portion  dipping  behind  the 
sternum.    In  order  to  obviate  any  collection  of  fluid,  before  the 
wound  is  brought  together,  all  irrigating  fluid,  blood  clots,  &c, 
should  be  most  thoroughly  dried  out,  a  sponge  should  be  kept  in 
the  wound  while  the  sutures  are  inserted;  a  little  iodoform  is  then 
carefully  dusted  into  all  the  recesses  of  the  wound.    Two  drainage- 
tubes  may  be  made  use  of,  one  from  the  deepest  part  of  the  wound 
to  its  lower  angle,  and  one  through  the  whole  length  of  the  wound- 
but  if  the  operation  has  been  aseptic  throughout,  and  the  wound 
thoroughly  dried  out,  they  are  not  essential.    When  much  dis- 
turbance of  the  parts  laterally  has  been  needful,  and  in  one  of  my 
cases  the  common  carotid  was  displaced  into  the  posterior  triangle 
it  will  be  well  to  pass  a  tube  laterally  by  counter-puncture,  avoiding 
the  jugular  veins.    A  small,  narrow  sponge  is  inserted  while  the 

LU!r^arepi?ln^I/refer  fi8hin^t  ^d  horsehair  carefully 
endued  aseptic;  the  former  are  passed  through  the  whole  thick- 

vL  ^a °\  P  °f  ^  W°Und'  and  at  some  dis^nce  from  it. 
hev  Vp ?*i tm£suare  i*n  iu  place,  the  sponge  is  withdrawn  before 

tTt  ex,  f      TV  Gd.geS  °f         W°Und  sWd  be  brought  into 
S  <?'  to  Promote  sound  healing.    I  have  observed 

W^n9y/0r  *he  BOar  t0  beC°me  keloid'  ^  condition 
h.  wITd i,    7  "  temP°fa7  T:    When  a11 the  sutures  are  tied, 
wound  is  again  irrigated  and  insufflated,  and  strips  of  iodoform 

-enCSv°ellt  0  Cal°HC  ^  l0ti°n  (I  in  2°)  appHed  o°ve" 
md  t£  °Vr  these  Some  sal  alembroth  wool  is  placed 

istril  r   H! ,g&T  ba*dages,  so  as  to  get  firm,  even  pre  sure 

tS^htnlb^s!  ^  UP  hl  ^         hi3  £ad 

'tep^dVe^^^  Care  must  be  taken 

ifficult  in \  s^J™  Portion.     This  is  especially 

-"pression      Thl   ^  *     ?        ^  wMch  d°eS  not  admit  of 

**«  Shrill*  i3        Sti  PLan  18  t0  lJaSS  the  ^uze  bandages 
the  unite  beiow,  and>  aW>  to  wind  ^  ^  . 
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forehead,  points  of  friction  being  carefully  packed  with  aseptic 
wool,  and  all  made  secure  by  stitching.  This  alone  will  keep  the 
dressings  from  slipping  down. 

Unless  primary  union  is  secured  throughout,  any  silk  ligatures 
used  are  liable  to  come  away  for  many  months. 

Thus,  Sir  W.  Mac  Cormac  (l.s.c.)  relates  a  thyroidectomy  lasting  two  hours,  in 
which  at  least  a  hundred  ligatures  were  used.  Six  months  later  a  sinus  was  still 
discharging  ligature-threads  (vide  infra,  p.  446). 

Enucleation  of  Thyroid  Adenomata— This  method  has 
been  largely  used  by  Porta,  Billroth,  Socin,  Reverdin,  Woelfier, 
and  other  continental  surgeons.    Mr.  Symonds  (Clin.  Soc.  Tram., 
vol.  xxiii.  p.  51),  following  on  the  same  lines,  has  shown  that, 
in  cases  of  ordinary  solid  enlargement  of  the  thyroid,  encapsuled 
adenomata  are  often  present,  and  that  it  is  sufficient  and  a  much 
less  severe  operation  to  enucleate  these  instead  of  removing  one 
half  of  the  gland.    In  practising  enucleation  it  is  necessary, 
when  the  enlarged  lobe  has  been  exposed  and  brought  well  up 
into  the  wound,  to  search  for  and  define  most  accurately  the 
capsule  of  the  adenoma.    "  In  most  cases  it  will  be  seen  at 
once,  but  in  a  few  the  edge  of  the  gland  may  have  to  be  raised  first. 
It  is  most  essential  to  be  sure  that  the  smooth,  white  covering 
is  exposed;  for,  if  not,  and  the  dissection  be  carried  outside  it, 
troublesome  hemorrhage  is  sure  to  follow:  m  fact  the  entire 
success  turns   upon  this  point."     Any  surgeon  adoptmg  this 
method  will  remember  (1)  the  above  danger,  a  very  present  one, 
of  hasmorrhage ;  *    (2)  the  fact  that  these  adenomata  may  be 
multiple,!  and  that  if  one  be  left  behind  it  will  keep  up  the 
enlargement  of  the  lobe  ;  (3)  that  shrinking  of  the  opposite  lobe 
which  it  is  our  aim  to  bring  about  by  removing  one  lobe,  is  not  ,0 
likely  to  follow  on  removal  of  an  adenoma  as  it  is  when  one  lobe 
and  half  the  isthmus  have  been  removed;  (4)  enucleation  is  not 
applicable  to  all  cases,  e.g.,  the  gelatinous  form  of ^denoma. 

Treatment  of  Enlarged  Thyroid  by  Operations  on 
the  Isthmus.-This  method  consists  in  excising  the  isthnms 
after  applying  double  ligatures,  or  in  trusting  to  double '  Wg» 
alone.  It  was  first  recommended  m  this  country  by  Su  D.  £M> 
(Lancet,  1875,  vol.  i.  p.  120),  and  more  recently  by  Mr.  bydney 

j0In6SSi'r  D.  Gibb's  cases  the  patients  were  young  women  '^  ^^SS 
resisted  other  treatment.    In  one  case  there  was  g ^ 
thyroid,  especially  on  the  right  side,  the  isthmus  could  be  felt,  distmctiy  ro 
and  projecting  somewhat  over  the  trachea.    Mr.  Holthonse«posedtheist^ 

*  Woeiaer,  in  his  exhaustive  monograph  (Berlin :  A.  Hirshwald,  1891),  s*0"^ 
while  this  method  was  successful  in  the  great  majority  of  cases,  v 
fatal  from  hemorrhage.  ,  .  t  or  forty 

f  Woelfier  (he.  supra  cit.)  mentions  a  case  in  which  as  man?  «  tn  ^ 
adenomata  were  present.    He  states  that  recurrence  took  pfe*  in  on 
this  method  had  been  employed,  but  that  as  most  of  the  cases  are 
nothing  definite  can  be  stated  on  this  point, 
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and  after  placing  a  ligature  on  either  side,  removed  it.  About  six  months  later 
the  patient  was  entirely  free  from  her  old  symptoms — tension,  dyspnoea,  &c. — 
and  the  lobes  appeared  to  have  receded  laterally,  and  to  be  less  prominent. 

In  the  second  case  there  was  much  enlargement  of  the  veins  owing  to  extension 
downwards  of  the  bronchocele.  Cough,  dysphagia,  and,  at  times,  urgent  dyspnoea 
were  present.  When  Air.  Holthouse  exposed  the  isthmus  it  suddenly  cropped  up 
like  a  hernial  tumour.  After  cautiously  detaching  it  with  curved  scissors,  two 
ligatures  were  passed  under  it  as  widely  apart  as  possible.  As  they  seemed  likely 
to  become  detached  if  the  isthmus  was  cut  away,  they  were  left  in  to  slough 
out.    The  patient  made  a  good  recovery,  with  much  relief  to  her  symptoms. 

Mr.  Sydney  Jones  has  recorded  (Lancet,  November  24,  18S3)  the  case  of  a 
patient,  aged  eighteen,  who  had  noticed  the  swelling  about  eight  years  ;  latterly 
it  had  increased  rapidly.  The  dyspnoea  was  marked,  the  least  exertion  bringing 
on  paroxysms.  The  thyroid  was  greatly  enlarged,  the  right  lobe  being  much  the 
larger,  while  the  isthmus  could  be  traced  extending  below  its  usual  position,  as  a 
band  about  1  inch  in  vertical  measurement.  An  incision  about  inches  long 
being  made  in  the  middle  line,  transverse  branches  of  the  anterior  jugular  vein 
being  tied  and  turned  aside,  the  isthmus  was  detached  by  the  finger  and  director 
from  the  front  of  the  trachea.  An  aneurism  needle  was  then  made  to  perforate, 
which  it  did  easily,  the  junction  of  the  isthmus  with  each  lateral  lobe.  The 
double  ligature  on  each  side  was  tied  as  with  an  ovarian  pedicle,  and  the  isthmus 
cut  away.  There  was  very  little  haemorrhage.  The  trachea  was  very  much  com- 
pressed, of  triangular  shape,  with  the  apex  forwards,  and  each  lateral  surface 
somewhat  concave.  Immediately  on  removal  of  the  isthmus  much  relief  seemed 
to  be  afforded  to  the  patient.  The  dyspnoea  quickly  ceased,  and  when  the  patient 
left,  in  less  than  two  months,  the  thyroid  could  not  be  felt. 

I  have  followed  Mr.  Sydney  Jones  in  three  cases,  with  a  good 
result,  the  shrinking  of  the  lateral  lobes  being  steady  and  pro- 
gressive, I  cannot,  however,  say  whether  this  has  been 
permanent,  and  as  in  two  cases  in  which  I  had  removed  one 
lateral  lobe  as  well  as  the  isthmus,  the  other  lobe  which  had 
shrunk  out  of  sight,  began  two  and  three  years  later  to  enlarge 
again,  I  have  ceased  to  practise  removal  of  the  isthmus  alone, 
iiut  where  dyspnoea  is  increasing,  and  slitting  up  of  the  deep 
fascia  freely  does  not  relieve  it,  and  in  cases  where  the  surgeon  is 
short-handed,  a  trial  of  this  method  would  be  quite  justifiable. 

A  trial  of  this  operation  would  be  also  justified  in  the  following 
cases :  When  the  isthmus  is  distinctly  enlarged  in  (a)  cases  of 
colossal  growths  where  the  surgeon  does  not  care  to  undertake 
more;  (0)  where,  owing  to  the  anesthetic  being  not  well  taken, 
vS  t™f*or  °Peration  is  limited;  (y)  where,  the  lateral  lobes 
oemg  little  affected,  the  isthmus  is  the  seat  of  the  enlargement, 
especially  it  tracheal  stridor  be  present.  If  with  general  enlarge- 
ment dyspnoea  is  present,  removal  of  one  of  the  lateral  lobes  as 

en  as  the  isthmus  gives  much  more  speedy  and  decided  relief. 

accordingly  prefer  the  latter  operation  wherever  the  lateral 
enl?rged-  isthmus  can  be  raised  without 

it i,  tJ  W\h  a  ?e6ln  director  or  blunt  dissector  from  the  trachea, 
thiol  1  tranSxed  ,at  its  Potion  with  the  lateral  lobes,  or 
^JJ^J^^  a  double  sulphuro-chromic  gut 

*  In  these  cases  the  shrinking  of  the  lateral  lobes  may  be  slow. 


44o         OPERATIONS  ON  THE  HEAD  AND  NECK. 

ligature  (this  should  be  tested  beforehand)     The  ligatures  being 
tied,  the  gland-tissue  is  snipped  through  between  them,  the  . 
isthmus  removed,  and  the  stumps  pared  away  as  close  to  the 
remaining  ligatures  as  is  safe. 

Thyroidectomy  for  Exophthalmic  Goflrc—I  have  operated  m 
three  of  these  cases,  all  in  young  women  The  first  alone  has 
been  operated  on  sufficiently  long  ago  to  be  of  any  value.  She 
was  a  patient,  aged  twenty-two,  of  Dr  Garrard  of  Kickmans- 
worth.    I  operated  by  the  advice  of  Dr.  Goodhart. 

Proptosis  had  been  noticed  for  three  years,  but  the  enlargement  of  the  thyroid 
for  only  months.  Both  lobes,  especially  the  right,  and  the  isthmus  were  much 
en  aS  the  latter  extending  down  to  the  sternum.  The  whole  gland  was 
P  nggy  ;nd  pulsated  slightly,  In  addition  to  receiving  pulsation  from  the  carotid. 
A  mSed  thrill  could  be  felt  over  it.  A  venous  bruit  could  be  heard  at  the 
LTr^rthe  right  lobe  a  systolic  bruit  over  the  PJ^^^ 

S£  11  occasionally  some 

Ey— Lg.    Chloroform  was  taken  quietly. 

long,  being  made  from  behind  ^^^X  ^^^^ 
clavicular  joint,  the  tumour  was  exposea  by  slitting  up '  ™e  ae  P  -d 
dividing,  partly  retracting,  the  hyoid  depre ™^  ^  down  ^ 
were  intimately  fused,  thick  and  fleshy  the  s  hmus  ha  p  ^  ^  ^ 
manubrium.  A  very  striking  feature  was  five  or  six  hn  e  , 
axillary,  coursing  over  the  front  ^^^^^^  being 
The  thyroid  vessels  on  the  right  side  were ^  *°un  '    avoid  the  recur. 

dealt  with  by  tying  its  ^^^^SiVram  the  trachea  with  a 
rent  laryngeal  nerve.    The  right  lope  '  wa»  connective  tissue  not 

steel  director,  the  adhesions  being  intimately  c lose  by  torn  o 
very  vascular.    The  large  veins  already  mentioned  having  be enjc 
double  sulphuro-chromic  gut ligatures  ^^7^^  a  steel 
trachea  and  its    unction  with  the  left  lobe  <»*eIa"y  wa5 
director.    Along  the  director  an  aneurism  needl ,  loaded  with ^ 
passed.    The  loop  of  this  was  ^™  cut  away, 

above  junction  tied  tightly,  ^ht  lobe  »d^he  is^  we  There 
Recovery  was  most  satisfactory,  the  patient  Wil  ier  perceptible  to 
was  still  some  throbbing  over  the  left  side  but  tins  was  no  Ion  P  P  ^  ^ 
the  patient.  The  basic  bruits  had  ^^J^Z  molt  successful.  Two 
operated  on  nearly  three  ^  better,  the  .welling  in 

years  afterwards  she  reported  as  follows  ,    i  a  and  mv  eves  not  so 

l7  neck  is  scarcely  to  be  seen.  *h°^^™™J^  and  take  my  food 
prominent.  I  can  walk  over  ten  miles  without  fee ling  f  ^  about 
well.  I  work  at  the  machine  from  8  a.m.  till  8  P.M  dressma* i 
three  months  later  or  nine  months  ago  -^^^^^  and  palpi*' 
on  the  left  side,  eyeballs  as '  ?~™nf  "  b^r ^  f  "he  failure  in  this  case, 
tion  of  the  heart.    Since  this  time  ?^  unhealthy  conditions  under  which 

if  it  prove  to  be  a  failure,  is  largely  due  to  th ,  nnheatth y  cond  ^  ^ 

the  patient  lives.  The  second  patie nt  ^  under  th^ ™ ^  She  niade  a  good 
Wheaton.at  the  Royal  Hospital  for  Children  and ^  omen. b  ^  w 

recovery  from  the  operation  which  took  place    yea ag<,  -  th  ^  ^ 

the  palpitations  and  exophthalmos  but  I  have  not  been  a  rf  ^ 

The  third  was  a  lady,  aged  throbbing 
whom  I  saw  in  May  1894.  Here  the  pal pitat ion  shortnes 0  ^ 
otuie  carotids,  dated  to  an  attack  fi*^^ ported  "a  systolic 
Dec.  1894.   Proptosis  and  the  goitre  followed,   ur.  «t3 
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murmur  over  apex  and  pulmonary  area,  with  marked  pulsation  of  carotids.  Heart 
not  bypertrophied.  The  murmur  also  heard  over  the  goitre,  and  distinct  thrill 
felt  here.  One  marked  symptom,  nervousness,  excitability,  fidgetiness,  with  great 
irritability  and  nervous  cough.  Pulse-rate  130-140.  Respirations  120.  Tempera- 
ture subnormal.  Urine  normal."  The  enlargement  of  the  thyroid  had  been 
j  rapid,  the  patient  having  in  April  to  let  out  the  collars  of  her  dresses  2  inches. 
Treatment  having  failed,  I  operated  June  28,  removing  the  right  lobe,  which  was 
distinctly  the  larger  of  the  two.  The  only  trouble  was  with  the  isthmus,  which 
was  large  and  lobulated.  This  was  peeled  off  from  the  trachea  up  to  its  junction 
with  the  left  lobe,  transfixed  with  two  sterilised  silk  interlocking  ligatures,  and 
cut  away,  the  stump  being  pared  down  to  within  safe  distance  of  the  ligatures. 
A.C.E.  and  ether  were  well  taken.  Here,  as  in  the  second  case,  nervousness  and 
excitability  had  been  very  marked  features,  and  in  each  case  the  restlessness 
after  the  operation  was  extreme  for  the  first  thirty-six  hours.  In  spite  of  this 
the  wound  was  healed  in  eight  days.  A  month  later  the  diminution  in  the 
thyroid  was  very  marked,  and  the  patient  expressed  herself  as  much  better.  Her 
friends  said  that  cheerfulness  had  taken  the  place  of  her  nervousness.  The 
proptosis,  however,  was  but  slightly  lessened,  and  the  pulse  still  100. 

July  18,  1S95,  Dr.  Taylor  kindly  reports  :  "  Proptosis  less  marked.  Pulse-rate 
100,  patient  being  flurried.  Patient  could  skate  in  the  winter  and  can  now  walk 
ordinary  distances.  Breathlessness  better  and  palpitation  less.  General  appearance 
healthy." 

Eemoval  of .  half  or  the  whole  of  the  thyroid  gland  has  been 
practised  in  a  large  number  of  cases  in  Germany.*  The  cases 
show  such  a  proportion  of  success  as  to  justify  resort  to  surgery  in 
certain  cases  (vide  infra).  On  the  one  hand,  it  is  clear  that  removal 
of  one  half  of  the  isthmus  is  often  followed  by  rapid  (within  a 
few  days)  relief  to  the  exophthalmos,  palpitations,  and  pulse  rate. 
On  the  other,  many  of  the  cases  published  as'  cases  of  cure  are 
quite  unreliable.  Thus  Lemke  (loc.  swpra  cit),  who  holds  that  all 
cases  of  Morbus  Basedowii  are  surgical,  not  medical,  relies  upon  two 
successful  cases  published  six  and  seven  months  after  the  operation. 
Again,  the  fragility  of  the  capsule  and  of  the  vessels  must  be 
remembered  in  operations  for  this  disease,  and  it  will  always  be 
necessary  to  exercise  the  utmost  caution  with  the  anaesthetic, 
owing  to  possible  conditions  of  the  heart  and  large  vessels. 

Indications. — I  think  that  partial  excision  is  especially  called 
tor  in  those  cases  of  exophthalmic  goitre  where  previous  treatment 
has  tailed ;  m  the  rarer  cases  where  dyspnoea  is  present  or  ulcer- 
ation of  the  corneaa  threatening,  and  where  those  distressing 
aervous  symptoms,  perhaps  pointing  to  a  toxic  state  of  the  nerve 
t  ?S'  present>  as  in  my  second  and  third  cases.  Owing  to 
•ne  tendency  to  cardiac  syncope  in  these  cases  the  operation 
-nould  not  be  deferred  too  long. 

'aS^i?.11  °S  °Peration  in  Cases  of  Malignant  Dis- 
:Zl  11  ^  Thyroid— The  surgeon  must  consider  here  most 
he  ri 7  Thether  any  0Peration  is  justifiable.  In  the  first  place 
___isk  ot  injury  to  the  recurrent  laryngeal  is  much  increased 


ecurrent  laryngeal  is  much  increased 

S»i!SS.b1S  Wr^Ttoavaii,  Berlin7l894),  Wette  (Langenbeck's  Arch,  f. 

886)  RpW  ,7/  J??'  785,  805)1  Lcmke(^«'«-  Med.  Woch,  1S91),  Hack  (ibid., 
™t)),Rehn  (Berlin  Klin.  Woch.,  1884). 
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from  the  tendency  of  a  malignant  growth  to  creep  round  the 
trachea,  dip  into  the  sulci  between  the  large  vessels  and  the 
windpipe,  and  to  infiltrate  important  parts.  Secondly,  these 
growths,  especially  if  rapid,  tend  to  creep  down  into  the  anterior 
mediastinum,*  behind  the  sternum.  Thirdly,  in  addition  to  th 
dangers,  must  be  considered  that  of  glandular  invasion — e.g.t 
cervical,  mediastinal,  bronchial — and  the  doubtfulness  of  getting 
all  the  growth  away,  and  the  increased  risks  of  haemorrhage  and 
cellulitis. 

Mr.  Sydney  Jones  and  Mr.  Battle  have  published  (St.  Thomas's  Eosp.  Eep.,  vol. 
xvii.  p.  232)  an  interesting  case  of  sarcoma  of  the  thyroid.    The  malignancy 
probably  supervened  upon  previous  ordinary  enlargement  of  the  gland.    It  was 
operated  on  repeatedly,  for  the  first  time  very  extensively,  one  sterno-mastoid 
being  divided,  July  16,  1887.    A  second  operation,  November  2,  found  both  the 
sheath  of  the  carotid  and  the  oesophagus  involved.    Two  months  later,  trache- 
otomy was  required  owing  to  fresh  recurrence.    Two  further  operations  were 
performed  in  the  next  three  months,  and  the  tracheotomy  tube  now  not  prosing 
long  enough,  the  useful  device  of  securing  a  piece  of- large  drainage-tube  to  a  f  nil- 
sized  Durham's  cannula  made  the  patient  comfortable.    A  little  later,  April  5, 
1888,  severe  hsemorrhage  took  place  from  the  common  carotid,  and  two  liga- 
tures were  applied  above  and  below  an  opening  in  this  vessel.    The  patient  sank 
two  days  after,  some  dyspnoea  having  returned  at  the  last.    Notwithstanding  the 
rapid  recurrence,  life  was  prolonged  with  comfort  by  the  repeated  operations  for 
some  months.    In  the  fact  that  "  the  local  malignancy  was  great,  the  general 
malignancy  nil,"  this  case  of  sarcoma  contrasts  strongly  with  the  much  more 
common  carcinoma. 

Dr.  Eotter  (Arch.f.  Clin.  Chir.,  Bd.  xxxi.  Heft  4;  Year-Book  oj 
Treatment,  1885,  p.  138)  gives  details  of  fifty  cases  ol cancer  of 
the  thyroid  submitted  to  operation.  Of  these  eight  died  m  the 
first  twenty-four  hours,  five  at  the  end  of  the  first  week,  and 
eight  at  the  end  of  the  second  week.  Only  four  patients  re- 
mained free  from  a  recurrence  at  the  end  of  six  months,  lnese 
figures  point  very  strongly  to  the  conclusion  that  in  maligna^ 
disease  of  the  thyroid  attempted  removal  is  most  rarel y  ]us  1 h awe. 

Mr.  Butlin  (Operat.  Treat,  of  Malig.  Bis.,  p.  206)  thinks  that 
«  at  present  the  number  of  instances  in  which  a  cure  of  the  Qise* 
can  be  claimed  is  so  small  f  that  the  operation  is^rcetyju^- 

*  A  remarkable  instance  of  malignant  bronchocele  is  figured  by  Billroth  (W* 
Surcj.,  pi.  ii.  and  iii).    It  was  a  soft  carcinoma,  and  extended  ^ 
sternum,  compressing  the  right  innominate  vein,  and  causing  enormous 
of  the  superficial  veins  of  the  neck  and  front  of  the  trunk. 

t  He  thus  analyses  the  cases  in  the  paper  by  Dr.  Rotter,  quoted  ^ 

others  by  Dr.  Rose  and  Dr.  Braun  (Langenbeck's  Arch.,  1S79,  i»»3J-  &e 

submitted  to  operation  thirty  were  fatal.    Of  the  twenty  which  sui  ^ 

operation,  a  recurrence  took  place  in  ten,  which  was  either  tata  y 

rapidly  to  be  so.    In  two  the  operation  was  abandoned.    In  mQnths 

history  was  not  known,  and  in  one  it  only  extended  to  «a  Pe"°d  ousiy  calls 

after  the  operation.    In  four  only  was  a  result,  which  Mi.  ButV  n  c  ^ 

favourable,  obtained.    One,  a  patient  of  Bircher  s  was  « ell  elc  ^  ^ 

operation.  In  the  second,  Bruns  removed  some  enlarged  glan«  '  •  mmation 
first  operation,  and  two  and  a  quarter  years  later  the  patient  died 
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fied."  The  following  facts,  to  which  Mr.  Butlin  draws  attention, 
are  worthy  of  careful  notice:  (i)  The  large  number  of  cases  in 
which  secondary  affection  was  discovered  at  the  autopsy,  even 
when  death  occurred  within  a  few  days  after  the  operation ; 
(2)  The  frequency  with  which  it  was  found  impossible  to  entirely 
remove  the  tumour ;  (3)  The  difficulty  of  diagnosis  in  the  early 
stao-e  of  malignant  disease  of  the  thyroid.  The  chief  points  which 
should  be  looked  to  here  are  early  fixity  and  irregularity  of  out- 
line, to  which  Mr.  Butlin,  quoting  from  Rose,  adds  continuous 
o-rowth*  and  marked  dysphagia. 

Treatment  of  Enlarged  Thyroid  by  Ligature  of  the 
Arteries.  This  operation  was  performed  in  31  known  cases 
(Woclfler,  loc.  infra  ext.),  but  was  given  up,  (1)  from  deaths  due  to 
wound-treatment  of  former  days,  (2)  from  imperfect  results,  as 
the  inferior  thyroid  was  never  ligatured  at  the  same  time. 

Prof.  Woelfler,f  now  of  Graz,  considering  that  the  various 
methods  of  treating  goitre  are  still  open  to  objections,  has  lately 
advocated  a  trial  of  the  above  method. 

In  October  1885  he  made  use  of  it  in  a  patient  aged  twenty-nine,  who  had 
much  dyspnoea  from  a  rather  large  colloid  thyroid  ;  the  right  half  being  some- 
what the  larger,  both  the  thyroid  arteries  were  tied  on  this  side,  and  also  the 
median  thyroid  vein.  The  patient  was  discharged  nine  days  later,  the  dyspnoea 
being  considerably  relieved  and  gradually  subsiding  completely.  The  neck,  how- 
ever, did  not  diminish  in  size  at  the  same  rate.  A  week  after  the  operation  the 
median  circumference  had  diminished  1  cm.,  and  seven  months  later  6  cm.,  when 
the  right  side  of  the  goitre  had  shrank  to  one-half  its  former  size  ;  the  left  side 
had  diminished  somewhat. 

Prof.  Woelfler,  from  his  later  experience,^  shows  (1)  that  consi- 
derable shrinking,  marked  relief  to  dyspnoea,  should  follow  this 
method,  if  successful,  in  a  few  days,  and  that  there  should  be  no 
recurrence.  (2)  Splendid  results  are  here  opposed  by  utter  fail- 
ures. If  in  the  latter  cases  all  the  four  arteries  have  been  tied, 
abnormal  vessels  have  perhaps  existed.  On  this  pomt  he  quotes 
Billroth  as  to  whether  the  atrophy  will  be  permanent :  "If  all  four 
arteries  have  been  tied,  yes;  if  the  circulation  is  re-established 
either  through  one  of  the  principal  arteries  or  through  the  vasa 

of  the  lungs.  The  third,  a  patient  of  Maas',  was  reported  to  be  quite  well  nearly 
four  years  after  the  operation  ;  and  the  fourth,  under  the  same  surgeon,  died  in 
twelve  months  of  some  uncertain  lung  affection. 

Rose  has  pointed  out  that  the  surgeon  is  liable  to  be  deceived  on  this  point 
by  the  effect  of  remedies.  Thus,  potassium  iodide  may  cause  a  diminution  in  the 
size  of  the  neck,  a  fact  which  may  be  attributed  to  the  effect  of  the  drug  on  the 
general  enlargement  of  the  gland,  which  is  frequently  associated  with  the  occur- 
rence of  more  or  less  limited  malignant  disease.  Attention  has  already  been 
rawn  at  p.  362  of  this  book  to  the  procrastination  (sometimes  pernicious 
J"  its  results)  which  this  temporary  result  of  giving  potassium  iodide  may  bring 
about  in  malignant  disease. 

^  ^Wien.  died.  Woch.,  1886,  Nos.  29  and  30;  Aim.  of  Surg,,  December  18S6, 
J  In  his  monograph  on  the  Surgical  Treatment  of  Goitre  (he.  supra  tit.)  p.  438. 
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vasorum,  no."    (3)  Experience  has  shown  that  ligature  of  all  the 
four  arteries  is  not  followed  by  gangrene  of  the  thyroid. 

A  further  trial  of  this  method  is  justifiable  in  any  vascular  and 
rapidly  growing  bronchoceles,  especially  if  inclining  to  gelatinous 
consistency.  Other  indications  are  those  rare  cases  in  which  an 
especial  danger  is  present  from  paralysis  of  one  vocal  cord,  or 
where  extirpation  of  one-half  is  thought  unadvisable  on  account  of 
the  age,  or  some  special  point  in  the  condition  of  the  patient. 

These  vessels  vary  so  much  in  situation  and  course,  according 
to  the  size  and  growth  of  the  bronchoceles  in  different  directions, 
that  any  dissections  for  finding  them  must  be  uncertain.  The 
chief  points  to  bear  in  mind  are  the  upper  and  lower  parts  of 
the  enlarged  lobe :  the  superior  thyroid  artery  is  often  rendered 
superficial  by  the  upper  limit  of  the  tumour  raising  it  up.  Both 
vessels  may  be  enlarged  and  somewhat  softened,  and  thus 
secondary  hemorrhage  may  readily  occur  unless  the  wound  is 
kept  sweet. 

Ligature  of  Superior  Thyroid  Artery. 

Relations.— This  vessel,  the  first  branch  of  the  external  carotid, 
arises  iust  above  the  bifurcation,  about  a  quarter  of  an  inch  below 
the  a-reat  cornu  of  the  hyoid.  At  first,  covered  only  by  thin  fasciae 
and  the  platysma,  it  ascends  slightly,  and  then  curves  downwards 
with  a  tortuous  course,  covered  by  the  depressors  of  the  hyoid  bone 
and  the  sterno-thyroid. 

Operation.— The  patient's  head  being  suitably  raised,  and  turned 
to  the  opposite  side,  an  incision,  about  2  inches  long,  is  made  along 
the  inner  border  of  the  sterno-mastoid,  with  its  centre  correspond- 
ing to  the  upper  border  of  the  thyroid  cartilage.  The  superficial 
parts  being  divided,  the  sterno-mastoid  and  the  large  vessels  are 
drawn  outwards,  and  the  omo-hyoid  downwards  and  inwards  e, 
else  tied  and  divided.  The  artery  is  then  searched  for  with  he 
point  of  a  steel  director  in  the  hollow  between  the  larynx  and  ttc 
carotid.  Some  enlarged  veins,  belonging  to  the  superior  thpoid 
will  probably  require  division  after  the  application  of  double  chromic 

gt&re  of  inferior  Thyroid  Axtery.-This  operation  is  a  good 
deal  more  difficult,  owing  to  the  depth  of  the  vessel  and  its  more 

*E2E^K  artery,  the  largest  ^f^^SSi 
ascends  tortuously  inwards  behind  the  carotid  sheath,  the  m«M 
cervical  ganglion  and  its  branches  lying  m  front  01  it.  x> 
entering  the  gland  it  lies  for  a  little  distance ,m  relation jiA* 
posterior  surface,  and  in  this  part  of  its  course  the  recurrent  laryn 
geal  is  in  close  contact  with  it.*  

'  *  Sir  W.  MacCormac  (Lig.  of  Arteries,  p.  7D  says  ^^^^SSi 
between  the  terminal  branches  of  the  artery  He  remind t he  ope  ^ 
left  artery  is  in  close  contact  with  the  oesophagus,  and  that  the  ^ 
at  first  posterior,  arches  over  the  artery  on  this  side  to  enter  the 


vein. 
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Guide. — The  carotid  tubercle  of  Chassaignac,  or  the  transverse 
process  of  the  sixth  cervical  vertebra.  Sir  W.  Mac  Cormac  gives 
r  ho  body  of  the  fifth  cervical  vertebra,  opposite  to  which  the  artery 
enters  the  thyroid  gland.    The  common  carotid  is  also  a  guide. 

Operation. — An  incision,  3  inches  long,  being  made  along  the 
anterior  border  of  the  sterno-mastoid  coming  down  to  the  clavicle, 
as  if  for  ligature  of  the  carotid  low  down,  the  deep  fascia  is 
opened  and  the  sterno-mastoid  and  the  structures  in  the  carotid 
sheath  drawn  outwards.  The  head  being  now  flexed  to  relax  the 
parts,  the  carotid  tubercle  is  felt  for,  and  the  artery  sought  for 
below  it,  by  carefully  working  here  with  a  director.  The  vessel 
should  be  exposed  and  the  ligature  applied*  as  close  to  the  carotid 
as  possible,  and  thus  at  some  distance  from  the  thyroid  gland,  so 
as  to  avoid  injury  to  the  recurrent  laryngeal,  which,  as  above 
stated,  crosses  over  the  trunk  or  ascends  among  the  branches  of  the 
inferior  thyroid.  The  neighbourhood  of  other  important  structures 
— e.g.,  the  phrenic  nerve,  must  be  remembered. 

Treatment  of  Thyroid  Cysts  (Fig.  131).— These  are  some- 
times of  much  importance  owing  to  their  size,  their  important 
relations,  and,  as  shown  by  Mr.  Clutton's  case  below,  by  their 
occasional  vascularity. 

The  best  treatment  is  antiseptic  excision  whenever  this  is  prac- 
ticable; with  much  larger  and  older  ones,  a  safer  one  may  be 
antiseptic  incision  and  drainage.  Injection  with  iron  perchloride 
has  given  some  good  results,  but  there  is  always  the  risk  of  suppu- 
ration and  cellulitis  in  a  very  dangerous  region  owing  to  the 
presence  of  the  larynx  above,  the  mediastinum  below,  and  of 
numerous  veins,  these  being  liable  to  puncture,  and  thus  to  imme- 
diately fatal  thrombosis,  or,  later  on,  to  septic  phlebitis. 

Where  the  cyst  is  moderate  in  size  and  not  of  very  long  dura- 
tion, it_  should  always  be  excised,  and  the  case  given  below  shows 
that  this  may  sometimes  be  practised  where  the  cyst  is  huge  in 
size  and  of  long  duration.  The  cyst,  if  not  previously  submitted 
to  tutile  blistering,  &c,  usually  turns  out  easily.  If  it  will  give 
more  room  the  cyst  may  be  slit  up,  its  contents  evacuated,  and 
then,  by  seizing  first  one  cut  edge  and  then  the  other,  it  is  turned 
out  m  a  collapsed  and  empty  state.  In  either  case,  great  care  must 
oe  taken  to  work  most  closely  to  the  cyst  wall. 

The  above  remarks  apply  to  single  cysts.  Mr.  Clutton  (St 
Itomass  Eosp.  Repts.,  vol.  xvi.  p.  173)  has  pointed  out  that  where 

12  T  m,aiy  fystS)  0r  where  a  cvst  is  combined  with  much  dis- 
ease^ the  whole  half  of  the  thyroid  affected  had  better  be  removed 

tion  tJ.  1  mC1Sn10U  USUally  involves  a  very  simple  opera- 
mil  ft  8i  PartSnhavmS  been  dulv  cleansed,  an  incision  is 
made  through  them  down  to  the  cyst,  and  any  bleeding  points 

^tt^fl^l!?th  and, W0iH?er  tMs  artery  is  often  friable- and  th«s easi* 
thebronchoCele         mg  P       P"    Ue  to  fatfcy  ^generation  due  to  pressure  of 
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secured.  The  cyst  is  then  slit  open  and  its  interior  examined. 
This  may  vary  considerably  both  as  to  thickness  and  contents, 
and  vascularity  of  lining  membrane.  Thus  the_  contents  may  be 
a  serous,  mucoid,  gelatinous,  or  grumous  material,  or  coagulated 
blood-clot.  The  amount  of  vascularity  is  of  twofold  importance  : 
if  of  very  long  standing  the  cyst-wall  may  be  so  fibrous  and 
e vascular  that  sloughing  of  it  may  readily  take  place,  especially 
if  the  wound  becomes  septic.  On  the  other  hand,  it  may  be  ex- 
tremely vascular  (Clutton,  loc.  supra  cit.),  in  which  case  such 
abundant  haemorrhage  will  take  place  as  to  leave  no  time  for 
suturing,  and  require  immediate  plugging  with  aseptic  gauze. 

Knowing  how  tedious  these  cases  are  in  granulating  from  the 
bottom  and  becoming  completely  obliterated,  I  prefer  to  suture 
the  cut  edge  of  the  cyst  to  the  surrounding  margin  of  the  skin, 
and  then,  with  a  sharp  spoon,  to  scrape  over  the  lining  membrane, 
thus  promoting  the  closing  of  the  cavity  from  the  bottom.  A  I 
drainao-e-tube  is  then  inserted,  the  cavity  plugged  with  strips  of 
gauze,  and  the  dressings  applied.  But  this  method,  by  failing  to 
secure  primary  union,  is  much  more  tedious  than  that  of  excision. 

I  would  again  draw  attention  to  the  very  important  fact  that 
in  these,  as  in  all  other  thyroid  cases  (and  in  many  others)  where 
primary  union  is  not  secured,  silk  ligatures,  if  many  of  these 
have  been  used,  may  continue  to  come  away  for  a  very  prolonged 
period     The  cyst  quickly  falls  in  and  puckers  together,  but  a 
sinus  is  liable  to  persist  through  which  ligatures  are  long  dis- 
charged.   Thus,  in  one  of  Mr.  Glutton's  cases  a  sinus  persisted 
for  two  years,  and  then  quickly  closed;  in  another  the  patient 
was  still  wearing  a  drainage-tube  a  year  after  the  'operation 
And  in  the  case  of  mine  now  mentioned,  it  was  not  till  nine 
months  after  the  operation  that  the  last  ligature  came  away,  and 
the  wound  soundly  closed  *  , 
As  bearing  on  the  treatment  of  thyroid  cysts  by  excision  and 
as  a  good  exampke  of  one  of  the  complications  which  may 
operations  on  the  thyroid  gland,  I  may  now  mention  the  following 
case  (Fig  131)' 

A  gentleman,  aged  fifty-five,  was  sent  to  me,  towards  the  close  of  1SS5,  by  Mr. 
Cooper  Forster,  with  a  right-sided  thyroid  cyst  almost  colossal  m  »  J 
reaching  from  the  ear  to  below  the  clavicle,        outwards,  -to  *he  ^t 
triaii trie    The  trachea  was  under  the  edge  of  the  left  sterno-mastoia. 
sweumg  wa  "first  noticed  twenty-six  years  before  being  then  about  he  siserf* 
hazel-nut.    About  nineteen  years  before,  owing  to  some  dyspno*  th swe  g 
was  tapped  by  Mr.  Forster  ;  gradually  refilling  and  m™**™™^^ 
topped Uselfin  1885,  the  fluid  being  thick  with  materialre^embhngFarme^ 

*  In  this  caseplaited-twist  silk  (Turner's)  was  used.  ^J^^l 
woven  as  to  resist  changes  in  the  tissues 

have  been  much  disappointed  at  the  way  in  which  it  keeps  a  sinus  P 
comes  away  long  after  such  operations  as  radical  "W?^^ appropriate 
and  nephrectomy.    For  buried  sutures  or  ligatures  orfina  y  silk  o     n  P 
thickness  is  much  to  be  preferred,  being  equally  safe  and  of  a  mucu 


texture. 
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cheese.  As  the  cyst  quickly  refilled,  I  proposed  free  incision  and  drainage,  and 
sought  first  the  opinion  of  my  colleague,  Mr.  Durham.  As  in  spite  of  twenty- 
six  years'  history  the  cyst  had  a  certain  distinct,  though  limited  amount  of 
mobility,  Mr.  Durham  advised  extirpation  in  preference  to  incision.  This  counsel 
I  accordingly  followed.  Ether  was  taken  very  badly,  especially  at  first.  An 
incision  being  made  from  the  angle  of  the  jaw  to  the  right  sterno-clavicular 
articulation,  the  sterno-mastoid  was  found  spread  out  over  the  cyst  and  adherent 
to  it,  perhaps  from  the  previous  tappings.  As  the  patient  was  breathing  very 
badly,  no  time  was  spent  in  separating  the  muscle,  but  the  cyst  was  reached  by 
cutting  away  the  adherent  part.  The  superior  thyroids  being  found  and  tied,  the 
cyst  was  turned  downwards  out  of  its  bed,  partly  with  the  finger,  partly  with  a 
blunt  dissector  ;  a  vessel  in  the  position  of  the  middle  thyroid  vein  was  found, 
and  a  small  vessel  below  where  the  inferior  thyroid  was  expected.    The  chief 

Fig.  131. 


attachment  of  the  cyst  was  in  the  middle  line,  where  it  was  connected  with  the 
isthmus  (not  itself  enlarged)  by  a  fairly  fleshy  pedicle.  This  was  separated  from 
we  trachea  and  tied  in  three  pieces,  partly  with  the  aid  of  a  steel  director,  partly 
and  faneUnSm  needle<  Ab°Ut  fourteei1  carbolised  silk  ligatures  were  used, 
stmi  a  antlseptlc  Precautions  were  taken  throughout,  including  the  use  of  the 
the  L  en°™°us  cavity  remained  when  the  cyst  was  shelled  out,  exposing 
stron°7T  US  bifurcati0°.        larynx  and  trachea,  but  though  a 

of  the°  Jlf  WaS  thr°Wn  iDt°  the  bottom  with  a  mirror>  n°thing  could  be  seen 
astowaS?^gU8,°r  recurrent  laryngeal.  Special  care  was  taken  to  verify  this, 
»*>  so" 7V1%  °  f  °frethe  °Perati011  (which  lasted  twenty-five  minutes)  there 
blood      V°mitlng  of  °offee-grounds  stuff,  streaked  here  and  there  with  brightish 

No  dyspnoea  and  no  livid  it  y  had  been  noticed  during  the  operation,  beyond 
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the  difficulty  which  had  from  the  first  accompanied  the  anaesthetic.  As  the 
effects  of  the  ether  subsided,  a  peculiar  stridor  was  found  to  accompany  the 
breathing,  being  much  more  marked  in  inspiration.  The  voice  was  not  affected, 
beyond  being  weak,  and  there  was  no  lividity.  The  stridor,  but  without  marked 
dyspnoea,  went  on  increasing  for  about  two  hours,  the  patient  being  much  alarmed 
from  dreaded  "  choking."  Though  he  vowed  that  he  could  not  swallow  owing  to 
the  above  alarm  and  from  the  feeling  of  soreness,  "  like  a  bone  in  the  throat,"  he 
■was  persuaded  to  take  a  dose  of  potassium  bromide,  and  passed  a  fairly  good 
night.  The  next  day  was  a  comfortable  one,  and  the  breathing,  which  was 
twenty  in  the  minute,  was  much  easier,  and  perfectly  so  while  the  patient  slept. 
The  next  two  days  were  very  anxious  ones,  the  stridor  returning,  with  great 
restlessness  and  distress,  on  account  of  paroxysmal  attacks  of  dyspnoea.  Accom- 
panying these  a  condition  of  quiet  delirium  set  in.  The  respirations  ran  up  to 
40,  the  pulse  to  140,  while  the  temperature  remained  990.  The  wound  was  now, 
and  throughout,  perfectly  sweet.  As  there  was  some  carboluria  (without  albumen), 
the  drainage-tubes  were  syringed  out  with  boracic  acid,  and  iodoform  gauze 
dressings  applied  as  before. 

The  pulse  was  of  grave  omen,  about  every  ten  or  twelve  beats  dropping,  flutter- 
ing and  then,  as  it  were,  staggering  on,  to  intermit  again  in  another  ten  beats. 
This,  Dr.  Goodhart  thought,  might  be  due  to  some  chloral  that  had  been  given  at 

"The  diagnosis  now  was  doubtful— whether  one  of  injury  to  the  recurrent 
laryngeal  or  one  of  cedema  glottidis.  Mr.  Durham,  who  inclined  to  the  latter 
view,  advised  the  use  of  warm,  moist,  boracic  acid  lint-dressings,  and  inhalations 

of  steam  and  terebene. 

The  breathing  gradually  became  less  laborious  and  noisy,  and  the  power  of 
swallowing  quickly  returned.  Recovery  was  retarded  by  a  sucession  of  fogs  and 
some  localised  pneumonia,  which,  giving  anxiety  at  first,  entirely  cleared  up 
under  Dr  Goodhart's  hands.  When  the  patient  left  town,  six  weeks  after  the 
operation,  there  was  no  difficulty  in  swallowing,  the  stridor  was  only  noticed  on 
deep  respiration,  or  during  quick  or  prolonged  talking.    The  wound  was  now 

Presented  by  a  sinus  at  the  lower  end  ;  all  the  rest  was  well  healed.  Ligatures 
cont  nued  to  come  away  for  nine  months,  when  the  wound  healed  at  once  When 
the  patient  was  last  seen,  four  years  after  the  operation,  there  was  stfil  a  ,  v 

ittle  stridor  on  deep  breathing  or  rapid  talking,  and  the  voice  was  still  a  i 
husky  but  the  patient  was  able  to  follow  his  employment  actively  and  to  get 

qU^i:Z^IgfoZtL  remains  obscure.t  I  am  of  opinion  that with  th e 
blo!  y   ol  t  in  tie  course  of  the  operation,  and  the  great  dysphagia  afterward, 
although  the  huge  cyst  turned  out  so  quickly,  some  slight  injury  was 
tte  Esophagus,  with  stretching  or  imbedding  in  inflammatory  eff»  J 
Jhi "recurrent 'laryngeal.    Whether  this  is  right  or  not,  I  think * PJg 
deference  to  Mr.  Durham's  opinion,  that  this  case  shows  that,  in 
cysts,  when  large  or  of  long  standing,  incision  with  antiseptic  precautxons  is  pre 
ferable  to  excision.   

*  A  year  after  the  operation  he  wrote  thus  :  «  I  have  not  been  so ^stro ng  and 
active  for  many  years.    The  other  day  I  went  in  the  morning  ^London  ^ 
Academy  Grosvenor,  '  Alice  in  Wonderland,'  I  ltzroy  House,  then  t0  a 
meet  g  of  the  Photographic  Society,  and  home.    There  was  a  damp  fog  all  day, 
and  I  am  not  the  worse  for  it.''  difficulty  in  opening 

+  Owing  to  a  projection  of  the  incisor  teeth  and  a  life -^J'™"  J   Jrt  aUo 
the  mouth  widely,  it  was  found  impossible-Mr.  Durham  and  Dr.  Good 
trying— to  get  a  view  of  this  patient's  larynx. 


CHAPTEE  XIV. 


REMOVAL  OF  LARGE  DEEP-SEATED  GROWTHS 

IN  THE  NECK. 

Before  deciding  to_  undertake  the  removal  of  one  of  these,  the 
surgeon  should  consider  carefully  the  following  points  : 

A.  The  nature  and  surroundings  of  the  growth. 

B.  His  operative  skill  in  these  cases,  and  his  knowledge  of 

anatomy. 

C.  His  experience  in  antiseptic  surgery  and  in  keeping  a 

large  wound  aseptic. 

The  chief  growths  which  call  for  a  decision  are  the  following : 
The  rarely  met  with  more  innocent  ones— e.g.,  the  enchondroma 
of  Prof.  Spence,*  the  fibrous  tumour  of  Mr.  Butcher, f  glandular 
tumours,  including  the  more  simple  tubercular  glands  when 
they  do  not  yield  to  other  treatment ;  sarcomata,  very  likely 
cystic,  originating  in  the  neck  apart  from  the  cervical  glands  • 
sarcomata  of  the  glands  ;  and  carcinomata  of  the  glands  secondary* 
to  epithelioma  of  the  tongue,  lip,  &c. 

Of  the  three  points  above  mentioned,  it  will  only  be  needful  to 
Grander  separately  the  first ;  the  importance  of  the  two  others 
will  be  sufficiently  shown  in  the  remarks  on  the  operation  and  after- 
treatment. 

A.  The    Nature    and    Surroundings   of    the  Growth!— 

n  examining  into  these,  careful  attention  should  be  paid  to 
l  0ll0™^:  Oration.    Bate  of  increase.    Amount  of  fixitu 
How  far  this  las  was  early  established,  and  how  far  it  is  i£e 

of  fixity  is,  of 

'  t  SToatl  th\t0lSil?e  COnsidered  at  P-  377  ;  bronchocele  at  p.  425. 
+  Mr.  Holmes  (Z0C.  8npra  cit.)  quotes  Langenbeck  (Arch,  f  Klin  Ghh   tm  i 


^^ZZtSggSSlS? on  the  opposite  side  t0  th"™- 

,vel1  as  the  jugular  yj!  a7°r    &l  hc^mo-  compressed  the  carotid  artery  as 
jugular  vein,  as  proved  by  the  weakness  of  the  temporal  pulse. 
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course,  a  growth  with  a  wide  base,  or  numerous  root-like ^  pro- 
cesses extending  into  important  parts.     The  fixity  should  be  I 
Tested  by  seeingghow  far  the  finger-tips  can  be  insinuated  beneath 
hf  growth,  hoi  far  it  can  be  lifted  up  and  the  amount  of  * 
connection  to  parts  such  as  the  jaw  and  arynx the  head  being 
steadied  by  an  assistant  while  the  growth  is  lifted  up  and  * 
deep  processes  put  on  the  stretch  as  much  as  possible.  Tte 
S  J    Is  this  well  marked  or  indistinct,  and,  if  the  latter,  is  it 
in  dangerous  regions  such  as  the  parotid,  the  zygomatic  and  other 
foss*  that  the  growth  is  lost?   Its  relation  to  wnportant  struct™ 
and  the  degree  to  which  it  blends  with  them    Thus,  any  evidence 
of  pre lire  on  vessels  and  nerves,  trachea  and  pharynx,  &c,  should 
be  Sully  looked  for-e.^.,  weakness  of  temporal  pulse,  engorge- 
^f  veL  above,  a^^— 

Ho^ trderDtheS  ^Zrt******  * 
tuoiax  .    -Liuvv  t.    involved.''    This  last- 

When  the  patient's  life  is  rendered  wor  thless  I oj  ™e  P  R 

p.  871):  _  his  life -was  rendered  very  miserable 

1  Though  the  boy  did  not  suffer  ^ -  Qccasioning  persistent 
....  the  weight  ever  tending  to   depress  tn  >  ^ 

fatigue  and  even  pain  in  the  muscles  ^JJ^^  up  thPe  head.  embarrass- 
often  to  adopt  the  recumbent  position,  the  bulk  thrustoR  P  e 
ing  every  movement,  almost  preventing  any  chang        P  ^  t0 

impeding  respiration,  often  obrtruojng  1  dur f^fJd  ^  terror  and  alarm, 
threaten  suffocation,  making  the '  *    with  difficulty  in  deglutition, 

unrelenting  or  enforcing  one  attitude  during  *ieeP' .™ 
«  fpt  und'er  extreme  watchfulness  in  adoptmg  pos^ 

So,  too,  in  some  cases  of  cancerous  glands^  associ 

epithelioma-^.,  of  the  t°ngue-^m^riem0ving  both  the 
perform  an  extensive  operation,  m  the  VsTccessful  remova 

primary  and  secondary  *lf^?™*gB  widelytnd  deeply  tc 
of  the  tongue  operate  on  the  infected  S^d™eg  such  cases  ii 
give  the  patient  another  prolongation  of  Me.  J*  b  ri?k; 
fhould  be  the  patient  who_  urges  the  operation  attei 
have  been  placed  before  him. 

Main  Points  in  the  Operation  itsett.  ^  b, 

i.  Free  Exposure  of  the  Gr owth-  J^  nc 
sufficient,  the  flaps  turned  ba6k  V,  f,  or  A  ^    on  th. 
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rj  along  the  sterno-mastoid  and  the  apex  above  the  sternum,  may  be 
if  employed ;  or  one  T  in  shape,  the  long  limb  inside  the  above- 
ifmentioned  muscle,  and  one  at  right  angles  to  it  under  the  jaw. 
If  !lu'  growth  mvade  both  triangles,  and  if  it  will  be  necessary 
to  divide  the  sterno-mastoid,  an  incision  obliquely  across  both 
(triangles,  and  over  the  muscle,  from  mastoid  process  to  sternum, 
land  then  a  second  to  make  it  conical,  will  be  the  best.  It  is  always 
I  to  be  remembered  that  inadequate  exposure  of  the  tumour  will 
ijlead  to  groping  in  the  dark,  bruising  of  the  soft  parts,  and  injury 
ito  important  structures. 

ii.  Deeper  Dissection. — In  this  attention  must  be  paid  to — 
(a)  Working  as  much  as  possible  with  a  blunt  dissector,  a  steel 
director,  or  the  finger,  or  using  blunt-pointed  scissors,  partly  to  act 
:jwith  and  partly  closed,  as  a  blunt  dissector  and  keeping  the  instru- 
ment used  close  to  the  growth.    The  dissection  should  be  begun, 
jas  a  rule,  where  the  growth  is  most  free,  and  where  its  relations  are 
not  important. 

(/3)  Clamping  or  tying  with  reliable  sulphuro-chromic  gut  every 
Vessel  before  it  is  divided,  not  only  to  minimise  the  loss  of  blood, 
but  also  to  avoid  the  risk  of  air  entering  the  veins,  especially  low 
down  in  the  neck. 

(y)  Structures,  hitherto  thought  too  important,  may  be  divided, 
if  really  needful.  Thus,  not  only  the  sterno-hyoid  and  omo-hyoid 
should  be  divided,  but  the  sterno-mastoid  also.  Of  the  structures 
in  the  carotid  sheath,  the  internal  jugular  is,  as  pointed  out  by 
Mr.  Holmes,  the  most  likely  to  be  implicated.  It  may  be  divided 
without  hesitation  after  it  is  secured  with  two  catgut  ligatures.* 

In  the  autumn  of  1887,  while  operating  for  Mr.  Cooper  Forster,  I  tore  through 
the  internal  jugular  vein  in  removing  some  epitheliomatous  glands  :  the  haemor- 
rhage was  for  a  moment  very  profuse,  but  yielded  to  sponge- pressure.  Catgut 
ligatures  were  applied  to  the  two  halves  of  the  vein,  and  the  patient  recovered 
In  a  similar  operation  the  lingual  vein  was  separated  so  close  to  the  internal 
jugular  as  to  leave  little  more  than  a  rounded  opening.  In  preference  to  tving 
the  vein  above  and  below  I  left  a  pair  of  Spencer  Wells'  forceps  on  for  three 
jays.  Eecovery  took  place.  The  common  carotid  and  even  the  vagus  have  been 
divided,  and  without  a  fatal  result. 

J£  tW°  °1cciaisi°us  in  1894,  during  the  removal  of  epitheliomatous  glands  in  the 
I,  tw  6  Car°tids  and  removed  Pa^  of  the  vagus,  and  in  one  case  the 

jmpathetic  (superior  ganglion).  In  both  the  disease  was  secondary  to  cancer 
tie  tongue,  and  in  each  case  the  mouth  was  sound.  In  the  first,  in  which  in 
:S"gatm  °f,the  carotids-  a  Portion  of  the  vagus  and  the  superior 
floor  o  TS  I616  ?ken  aWaj' 1  had  rem°yed' f our  months  bef ore>  tongue, 
m  1  well  tlZ  !?d  ,Symphysis-  The  Patie»t  again  recovered,  and  was  alive 
In  the  '  ,  8  at6r'  tb°Ugh  l0Cal  recurren^  behind  the  jaw  is  certain, 
^fore  and  ;hD:1  T  °f  ^  t0DgUe  had  been  removed  th™  ^ars 

"ty-sCn  t?TA     t  ?  k6eP  WS  Pla0e  aS  peeper.    He  was 

 fn^y^he^sthesia  should  have  passed  away,  the  patient  could 


*rcort  tZZr^T-'  lmf'  L  P-  I94)  reCOrd8  a  case,  probably  a  cystic 
•solved  in  thpT     S      ?  S  V6in  and  part  of  tbe  scalenus  anticus  were 

«  m  the  growth  and  removed.    The  case  did  well. 
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not  bo  roused ;  he  gradually  sank  into  coma,  and  died  within  forty-eight 
hours.    Acute  cerebral  softening  was  found  in  the  course  of  the  middle  cerebral ' 
artery. 

In  a  deep  dissection  the  presence  of  some  other  structures  must 
be  remembered.* 

Mr.  Godlee  {Clin.  Soc.  Trans.,  vol.  xix.  p.  321)  showed  a  child  in  whom,  during 
the  removal  of  a  deep-seated  growth,  the  nature  of  which  was  doubtful  and  which 
was  pressing  upon  the  pharynx,  the  cervical  sympathetic  had  been  wounded.  The 
only  results  were,  that  the  pupil  on  that  side  was  smaller  but  not  stationary,  and 
that  the  ocular  slit  was  also  smaller. 

In  1870  I  saw  the  thoracic  duct  opened  in  an  operation  for  the  removal  of 
enlarged  glands  on  the  left  side.  Chyle  escaped  deep  down  in  the  wound,  and 
the  case  soon  ended  fatally. 

Prof.  Keen  has  published  four  cases  of  injury  to  the  thoracic  duct 
during  operations.  Three  of  these  recovered.  One  oi  these  wae 
a  case  of  his  own,  in  which  the  injury  took  place  during  a  difficult 
dissection  for  the  removal  of  matted  tubercular  glands  lying  above 

the  left  clavicle.  .      .  • 

(8)  If  possible,  the  growth-capsule,  which  is  otten  sott  and 
delicate,  must  not  be  ruptured.  On  examining  the  growth  after 
removal,  the  capsule  should  not  only  be  entire,  but  any  process 
should  be  blunt  and  rounded,  not  soft  and  ragged,  as  if  torn  away 
from  parts  left  behind.  , 

If  the  surgeon  feel  doubtful  as  to  any  portion  being  left,  as  111 
the  fosse  about  the  base  of  the  skull,  he  should  use  a  sharp  spoon 
and  Paquelin's  cautery,  or  pack  in  lint  with  a  paste  of  equal  part? 
of  zine  chloride  and  flour  (p.  274). 

M  Throughout  these  operations,  which  may  necessarily  be  pro- 
longed and  attended  with  loss  of  blood,  and  in  which  important 
parts  may  be  disturbed  and  pulled  upon,  the  surgeon  should  keep 
himself  informed  as  to  the  effects  of  the  anesthetic. 

iii  Closure  of  the  Wound  and  Application  of  Dressings. 
After  completely  removing  the  growth  and  any  outlying  gtag 
drainage  is  provided  from  the  extremities  of  the  resu  tmg 
and  ^accordance  with  the  position  which  the  patient  wfll  oo«jg 
Tubes  of  sufficient  size  being  in  position  the  wound  is taog* 
together  with  wire  or  carbolised  silk  or  Balm<m-gat^d  h««g« 
sutures ;  dressings  of  sal  alembroth  or  iodoform  gauze  aret^ 
adjusted,  pressure  being  applied  wherever  j^^^S 
with  aseptic  pads  or  sponges.    Firm,  even  bandaging  ™* 
use  of  to  distribute  the  discharge  f^.^*^^  oi 
ings,  and  to  keep  the  parts  at  rest.    ^&  *  °™ 
the  neck,  and  the  impossibility  of  applying  firm  pressm 
he  trachea,  it  is  always  well  to  carry  the  bandages,  ^  ^ 
the  axilla,  and,  above,  on  to  the  face  and  forehead^anoj  

*  In  the  posterior  triangle  growths  springing  from  ^J^^JJ*  J 
first  rib  may  involve  the  cords  of  the  braclna plexus ^^£JK*« 
•    requiring  very  tedious  dissection  for  the.  removal.  Such  a  case  ^ 
the  Medico-Chirurgical  Society,  January  .12,  1SS6,  by  Dr.  jjh 
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Lm  stitched  together  in  several  places.  Unless  it  is  absolutely 
idicai  ed,  the  wounds  should  not  be  looked  at  for  five  or  six  days. 

Operative  Treatment  of  Scrofulous  Glands. — This  may  be 
iven  here  owing  to  the  greater  frequency  of  this  disease  in  the 
'eck.  Question  of  Operative  Interference.— The  following  abund- 
antly justify  something  more  vigorous  than  mere  local  treatment, 

heu  this  has  failed  :  (i)  The  fact  that  one  gland  has  power  to 
hfect  others,  even  when  the  local  starting-point  has  been  cured, 
b)  The  disease,  if  merely  palliated,  is  often  extremely  tedious, 
eeping  the  patient  from  the  enjoyment  and  activity  of  some  of 
ie  best  years  of  life.    (3)  The  scars  which  follow  on  a  natural 

ire  are  far  more  disfiguring  and  extensive  than  those  after  a  well- 
launed  operation.  (4)  The  long  years  a  natural  cure  requires 
ie  repeated  suppurations  and  the  blighted  days  cause  grave 
eterioration  of  the  general  health,  which  may  persist  for  life,  long 
Iter  local  cure  has  taken,  place.  (5)  The  poor  vitality  thus 
uduced,  and  in  a  large  number  of  cases  the  actual  presence  of 
he  tubercle  bacillus,  render  the  patient  very  liable  to  such  diseases 
|s  phthisis. 

1  The  most  useful  methods  are  three — (A)  Scraping  or  scooping 
ptj  (JB)  Excision;  (0)  Cautery-puncture,  as  practised  by  Mr. 
Ireves  (Syst.  of  Surg.,  vol.  i.  p.  233). 

(A)  Scraping  or  Scooping  Out. — I  have  put  this  first,  as  it  is  the 
lethod  most  often  called  for,  owing  to  the  frequency  with  which 
atients  present  themselves  for  treatment  with  one  or  more  glands 
ready  caseating.   It  is  applicable  both  in  cases  of  glands  caseating 
r  suppurating,  with  the  skin  unbroken,  and  in  those  where  a  sinus 
ready  exists.    Its  value  has  been  most  clearly  proved  in  the  in- 
ructive  papers  on  Scrofulous  Neck  and  the  Surgery  of  Scrofulous 
lands  put  forth  by  Dr.  Allbutt  and  Mr.  Teale  as  clinical  lectures 
t  the  Leeds  School,  from  which  so  much  good  surgery  has  already 
)me.    The  following  are  Mr.  Teale's  conclusions  as  to  the  surgical 
•eatment  of  these  cases  ;  a  wide  experience  has  long  ago  convinced 
He  of  their  absolute  truth  :  (1)  That  surgery  can  secure  the  healing 
1  a  very  few  weeks  *  of  gland  cavities  and  sinuses,  even  though 
]ey  have  existed  for  years.    (2)  That,  in  dealing  with  sinuses, 
land  abscesses,  and  decayed  or  semi-decayed  lymphatic  glands,  the 
3tion  of  the  surgeon  must  be  vigorous  and  thorough.    (3)  That 
pe  visible  abscess,  which  would  often  be  called,  and  treated  as,  a 
'•nmous  suppurating  gland,  is,  as  a  rule,  merely  a  subcutaneous 
.iservoir  of  pus,  its  source,  a  degenerate  gland,  being  not  subcu- 
mcous,  but  .stcb-fascial,  i.e.,  under  the  deep  cervical  fascia,  and 

'"'•timer  even  sub-muscular,  the  communication  between  the  two 
sn?a^  °Pening  just  large  enough  to  admit  a  probe  or  director. 
I)  lnat  it  is  utterly  futile  merely  to  incise  or  puncture  such  a  sub- 
itaneous  abscess  dependent  upon  a  degenerate  gland  which  lies 


severe  cases  several  operations,  three  or  more,  will  be  needed.  After  the 
e  or  two  the  general  condition  rapidly  improves. 
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beneath  the  deep  fascia.  (5)  That  when  a  damaged  or  suppuratin 
gland  has  been  got  rid  of  before  the  overlying  skin  is  thinned  by. 
advancing  suppuration,  the  resulting  scar  is  insignificant  and  not' 
an  eyesore.  (6)  That,  in  dealing  with  a  sinus,  the  channel  should 
be  enlarged  by  the  knife  or  a  "  Bigelow's  dilator,"  and  the  whole  of 
its  granulating  surface  scraped  out.  Where  the  skin  is  thin  and 
blue,  this  should  be  scraped  away,  and  any  cutaneous  overhanging 
edges  trimmed  off  with  scissors.  (7)  That,  in  dealing  with  a  sinus 
or  an  abscess,  the  surgeon  should  not  rest  content  until  he  has  dis- 
covered and  eradicated  the  gland,  always  remembering  that  if  it 
be  not  obvious,  there  is  sure  to  be  a  small  track  leading  to  it  through 
the  deep  fascia.  This  should  be  enlarged  so  as  to  admit  a  sharp 
spoon.  (8)  That,  when  a  gland  has  suppurated  or  become  caseous 
the  capsule  should  be  freely  opened  and  the  contents  scraped  out! 
This  is  sometimes  easy,  the  enucleation  leaving  the  stiff  capsular 
case  virtually  cleaned  out.  Sometimes  it  is  very  difficult  to  get  rid. 
even  by  the  most  vigorous  scraping,  of  a  tough  living  stump  of 
gland  firmly  adherent  to  the  capsule.  It  is  well  to  dissect  this  rem- 
nant away  with  a  scalpel,  if  the  risk  of  injuring  important  struc- 
tures be  not  too  great.  (9)  That  sometimes,  when  such  an  empty 
capsule  is  left,  the  finger  detects  in  its  wall  a  bulging  contiguous 
gland.  This  should  be  punctured  through  the  wall  of  the  cavity,  and 
so  reached  and  enucleated.  In  this  way,  in  more  than  one  instance. 
Mr.  Teale  has  emptied  from  one  external  opening  a  group  of  three 
or  four  glands,  suppurating  or  broken  down. 

I  prefer  to  dress  these  cases,  after  scraping,  with  iodoform  and 
hot  boracic  acid  for  a  few  days,  as  this  best  prevents  cellulitis, 
while  the  moist  warmth  promotes  the  absorption  of  surrounding 
thickening  and  infiltration.    A  fine  drainage-tube  should  also  he 
inserted  into  the  deepest  recess.    After  a  few  days  the  above  may 
be  removed,  and  a  small  sealed  dressing  of  dry  gauze  (see  chapter 
on  "  Antiseptic  Treatment ")  applied.    Mr.  Hilton  long  ago  drew 
attention  to  the  influence  of  rest  in  making  otherwise  intractable 
sinuses,  &c,  heal  in  a  part  so  readily  disturbed  as  the  neck.  Mr. 
Treves  has,  more  recently,  insisted  on  this  point  in  the  after-treat- 
ment of  these  cases.    It  is  one  of  very  great  importance.  Any 
of  the  leather  collars  which  have  been  devised  for  cervical  earn?, 
and  which,  after  careful  moulding,  take  a  fixed  point  on  tht 
shoulders  below,  and  bear  up  efficiently  the  jaw  and  occiput 
above,  will  suffice.    If,  in  very  restless  mortals,  it  is  impossible  to 
get  a  fixed  point  from  the  shoulders  and  root  of  the  neck,  the 
collar  must  have  its  base  moulded  round  the  thorax.    "When  the 
parts  are  thus  kept  at  rest,  the  child  must  spend  its  time  out  of 
doors  in  the  best  air  available. 

(B)  Excision. — The  cases  to  which  this  is  best  suited  are  those 
where  there  are  two  or  three  conspicuous  glands — e.g.}  in  the  sub- 
maxillary region — which  have  resisted  treatment,  and  which,  being 
movable  and  not  yet  softened,  will  shell  out  readily.  And  where, 
in  scraping,  glands  are  met  with  which  have  not  suppurated,  ana 
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can 


,;wkich  are  fairly  movable,  they  should  be  enucleated.  Phis 
Lmetimes  be  done  even  when  one  gland  has  suppurated.  By 
Tdilatino-  freely  the  opening  in  the  deep  fascia  one  or  more  glands 
mav  be  turned  out  entire  without  any  fresh  incision  being  made 
With  regard  to  a  third  class,  where  one  or  both  triangles  are  Ml 
If  glands,  an  operation,  by  competent  hands,  on  the  lines  already 
Wd  down  in  this  chapter,  may  be  very  beneficial.    But  with 
Ward  to  these  extensive  cases,  Sir  W.  Savory's  warning,  quoted 
I  SbyMr.  Treves  (loc.  supra  at),  must  always  be  remembered  :  these 
'trlandnlar  swellings  are  often  very  deceptive ;  however  well  defined, 
superficial,  and  movable  they  appear  through  the  skin,  they  will 
often  be  found,  in  an  operation,  to  creep  into  parts  very  difficult  of 
access,  and  to  lead  on  to  other  and  other  glands,  till  perhaps  the 
operation  closes  with  as  many  left  behind  as  have  been  removed, 
l    (C)  Treatment  hy  the  Cautery —This,  has  been  recommended  by 
jMr.  Treves  {loc.  supra  cit.).    He  uses  a  fine  point  of  a  thermo- 
cautery, heated  to  a  bright  red,  thrust  into  the  substance  of  the 
jo-land,  and  passed  through  it  in  several  directions  before  it  is 
^withdrawn.     Broken-down  tissue  is  discharged,  and  the  gland 
isoon  shrinks.     I  much  prefer  the  sharp  spoon  to  this  method, 
not  only  because  I  think  the  operation  more  thorough,  less  in 
the  dark,  and  an  aseptic  one,  but  also  because  gland-tissue  blended 
with  a  thick  capsule,  adherent  to,  and  receiving  its  blood-supply 
from,  the  adjacent  parts,  will  persist  almost  for  a  lifetime,  unless 
completely  eradicated.     This,  failing  excision,  can,  I  think,  be 
only  efficiently  done  by  scraping. 

It  is  the  persistence  of  this  poorly  but  sufficiently  vitalised 
gland-tissue  which  renders  merely  opening  an  abscess,  the  floor 
of  which  is  formed  by  an  imperfectly  broken-down  gland,  so  often 
futile  unless  the  sharp  spoon  is  used. 
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OPERATIONS    ON    THE  OESOPHAGUS. 

CESOPHAG-OTOMY,  CESOPHAGOSTOMY, 
CESOPHAGECTOMY. 


(ESOPHAGOTOMY. 

Indications. — This  is  required  for  such  foreign  bodies — e.g.,  tooth- 
plates,  bones,  coins — as  have  resisted  careful,  justifiable  attempts 
at  extraction,  bodies  which  are  certain,  if  left,  to  lead  to  grave 
results — e.g.,  haemorrhage,  sloughing,  deep  cervical  suppuration,  &c. 

It  will  be  wise  to  proceed  to  an  early  operation,  and  thus  avoid 
the  risks  of  a  fatal  result  from  those  conditions  given  at  p.  460. 
In  making  up  his  mind  to  submit  his  patient  to  an  operation,  the 
surgeon  must  weigh  the  size  and  character  of  the  body,  the  time 
it  has  been  swallowed,  the  urgency  of  the  symptoms — e.g.,  dys- 
phagia, dyspnoea  from  pressure  on  the  larynx,  emphysema,*  oedema, 
&c,  and  whether  the  attempts  already  made  at  extraction  are  all 
that  are  justifiable,  and  whether  the  instruments  at  hand  have  been 
appropriate. 

Operation. — The  head  being  somewhat  extended  and  turned  to 
the  right  f  side,  the  neck  shaved  (if  needful),  the  surgeon  makes 
an  incision  3  inches  long  from  just  above  the  thyroid  cartilage  to 
within  \  inch  of  the  sterno-clavicular  joint, i  a  little  in  front  of 


*  In  a  case  where  emphysema  already  exists  with  an  impacted  foreign  body 
it  will  be  wiser  to  open  the  oesophagus  at  once,  and  not  make  attempts  at  extrac- 
tion. Dr.  Church  (St.  Barthol.  Hosp.  Reports,  vol.  xix.  p.  55)  gives  a  case  in  which 
swelling  of  the  neck  began  three  hours  after  the  tooth-plate  had  been  swallowed. 
The  next  day,  after  several  attempts  with  a  horsehair  probang,  the  plate,  which 
lay  midway  between  the  larynx  and  the  sternum,  was  brought  up  into  the  reach 
of  forceps  and  extracted  by  Sir  W.  Savory.  Death  took  place  two  days  later, 
there  being  perforation  of  the  end  of  the  pharynx,  with  suppuration  in  the  neck, 
mediastina,  and  left  pleura. 

t  The  left  side  is  preferable,  as  the  oesophagus  lies  more  to  this  side,  and  as 
operating  on  the  left  side  allows  of  freer  movement  of  the  right  hand,  while  the 
left  is  at  liberty  to  move  the  larynx,  &c. 

%  If  the  neck  is  very  stout,  or  if  the  parts  are  swollen,  &c,  the  incision  may 
be  from  just  below  the  angle  of  the  jaw  to  close  to  the  sternum. 
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La  anterior  border  of  the  sterno-mastoid.  Skin  and  fascia;  being 
livided*  the  cellular  tissue  in  front  of  the  above-mentioned 
miscle'is  opened  up  with  a  director,  and  the  pulsation  of  the 
irtery  and  the  bodies  of  the  cervical  vertebras,  fifth  and  sixth,  felt 
■01.  The  omo-hyoid  may  be  drawn  down,  but  it  is  best  to  divide 
his  muscle  between  chromic-gut  ligatures,  and,  if  it  be  needful  to 
eek  for  the  body  low  down  in  the  neck,  the  sterno-hyoids  and 
sterno-thyroids  also.  The  sterno-mastoid  and  large  vessels  are 
aow  drawn  outwards,  and  the  trachea  f  inwards,  with  retractors, 
he  thyroid  gland  probably  showing  plainly  on  the  inner  side,  and 
Ee  internal  jugular,  if  dilated,  on  the  outer.  The  presence  of  the 
inferior  thyroid  behind  the  carotid  sheath,  and  that  of  the  recurrent 
laryngeal  running  up  in  the  groove  between  the  trachea  and 
□esophagus,  must  be  remembered.  Throughout  these  steps  of  the 
Dperation  the  bleeding  must  be  most  carefully  arrested,  and  the 
leeper  part  of  the  wound,  with  the  important  structures  around  it, 
kept  quite  dry. 

If  the  foreign  body  cannot  be  felt  J  projecting  in  the  cesopha- 
mj&—e,g.,  behind  the  cricoid — the  mouth  should  be  opened  with  a 
wag,  and  a  bougie  or  probang  passed,  as  the  flaccid  tube-walls  are 
naturally  in  contact.  When  the  oesophagus  lies  unusually  deep, 
following  round  the  thyroid  or  cricoid  cartilage  with  the  finger  will 
find  it. 

When  the  site  of  the  foreign  body  has  been  made  out,  or  when, 
failing  this,  it  is  decided  to  open  the  oesophagus  low  down  and  to 
pass  probes,  &c,  a  clean  incision  must  be  made  as  far  back  as 
possible,  so  as  to  avoid  the  recurrent  laryngeal  filaments. § 

When  the  tube  has  been  opened,  and  any  bleeding  from  its  walls 
arrested,  the  opening  is  dilated  by  dressing-forceps,  by  a  probe- 
pointed  bistoury,  or  by  curved  forceps  passed  from  the  mouth  and 
expanded  in  the  wound.  Even  after  a  free  opening  has  been  made 
it  may  be  impossible  to  dislodge  the  body,  if  this,  a  tooth-plate,  has 
projecting  clips,  or  if  it  is  tightly  embraced  by  the  contraction  of 
the  oesophageal  fibres.  In  such  a  case  the  body  should  be  (if  a 
tooth-plate)  divided  with  bone-forceps  and  removed  in  two  portions, 
care  being  taken  to  keep  hold  of  each  portion  with  forceps  (Lawson, 
Clin.  Soc.  Trans.,  vol.  xviii.  292). 

*  The  anterior  jugular  vein  may  give  trouble,  and  should  be  drawn  aside,  or 
'divided  between  two  catgut  ligatures. 

t  The  larynx  should  not  only  be  drawn  to  the  right,  but  tilted  over  to  this  side 
also,  as  this  brings  up  the  oesophagus. 

J  It  must  always  be  remembered  that  the  precise  site  or  the  foreign  body  is 
not  always  marked  by  any  external  swelling  or  resistance,  nor  by  accurately 
referred  pain ;  furthermore,  bougies  occasionally  give  very  slight  indications  of 
the  presence  of  bodies  (even  rough  ones)  in  the  oesophngus  or  pharynx. 

§  Mr.  Cock  ( Guy's  ITosp.  Reports,  1868,  p.  3)  draws  attention  to  this  point.  Both 
"is  patients  were  in  the  habit  of  singing  ;  in  the  first  case  (ibid.,  1858,  p.  229)  a 
fine  tenor  voice  was  replaced  by  a  bass  ;  in  the  second,  in  which  the  oesophagus 
was  opened  farther  back,  the  voice  did  not  suffer. 
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If,  after  exposing  the  oesophagus,  the  body  cannot  be  felt,  whic 
will  rarely  happen,  metallic  probes  or  soft  bougies  should  be  pasi 
through  the  wound  in  the  oesophagus,  and  the  lower  cervical 
the  upper  thoracic,  portions  of  this  tube  carefully  explored, 
question  may  now  be  considered  :  How  far  down  from  the  oeso- 
phagus can  a  body  be  extracted  ?  The  most  accessible  part  is  nc 
doubt  its  junction  with  the  pharynx,  opposite  to  the  cricoid  carti- 
lage, and  the  first  two  inches  below  this  point.  Mr.  Cock  (foe. 
stipra  cit.)  writes  :  "It  might  even  be  possible  to  extract  a  foreign 
body  from  the  early  thoracic  portion,  provided  it  could  be  reached 
with  the  finger,  and  thus  brought  under  the  influence  of  a  pair  oi 
curved  forceps."* 

As  far  as  my  knowledge  goes,  the  lowest  point  from  which  a 
foreign  body  has  been  removed  occurred  in  the  practice  of  ]\]  r 
Bennet  May. 

Here  a  child,  aged  seven,  had  swallowed  a  halfpenny  three  and  a  half  years 
before.  The  coin  had  ulcerated  through  the  oesophagus  and  opened  the  right 
bronchus,  lying  partly  in  this  and  partly  in  the  oesophagus.  It  was  removed 
successfully  by  oesophagotomy. 

When  the  foreign  body  has  been  removed,  the  question  of  intro- 
ducing sutures  into  the  oesophagus  will  arise.  These  should  only 
be  used  when  the  wound  in  the  gullet  is  clean  cut,  not  bruised,  and 
when  the  body  has  been  quickly  removed ;  the  sutures  should  be 
of  fine  chromic  gut  and  only  the  upper  part  of  the  wound  in  the 
oesophagus  should  be  closed,  the  rest  being  left  open  to  the  bottom 
to  allow  of  free  drainage,  owing  to  the  danger  of  sloughing,  pent- 
up  foul  secretions,  and  blood-poisoning  (p.  460).  f  A  drainage-tube 
should  be  inserted  to  the  bottom  of  the  wound,  iodoform  dusted  in. 

*  The  proximity  of  important  parts  to  the  thoracic  portion  of  the  oesophagus  is 
well  known.  Thus,  in  Path.  iSoc.  Trans.,  vol.  xix.  p.  219,  is  recorded  the  case  of 
a  man  who  swallowed  a  bone  which  lodged  in  the  oesophagus  opposite  to  the  arch 
of  the  aorta.  Death  took  place  suddenly  on  the  fifth  day  from  perforation  of 
the  aorta  and  hasmorrhage,  after  a  slight  exertion.  Mr.  Eve  ( Clin.  Soc.  Tri 
vol.  xiii.  p.  174)  gives  a  case  in  which  a  fish-bone,  impacted  in  the  oesophagus, 
wounded  the  heart  fatally.  It  was  thought  that  the  position  of  the  fish-bone  was 
perhaps  due  to  previous  use  of  the  probang. 

t  If  there  is  any  doubt,  sutures  had  far  better  be  dispensed  with.    Dr.  Barton 
(Ann.  of  Surg.,  July  1887)  has  recorded  a  case  of  successful  oesophagotomy  in  a 
little  child— the  age  does  not  appear  to  be  given.  The  foreign  body,  a  small  steel 
roller  of  a  sewing-machine,  had  been  swallowed  three  months  before.    This  wa> 
extracted  through  a  very  small  opening  in  the  oesophagus  "  after  the  manner  0 
working  a  stud  through  a  button-hole  which  is  too  small  for  it,"  from  the  fear  0 
causing  a  fistula  if  the  opening  was  enlarged.    The  wounds  in  the  cesophagn> 
and  superjacent  parts  were  separately  sutured.    Epileptic  fits  soon  followed,  anc 
frequent  vomiting  tore  open  the  wound.  The  fits  having  ceased  with  the  adminis- 
tration of  potassium  bromide,  the  wound  in  the  oesophagus  was  pared  and  suture* 
re-applied  as  before.    This  limited  much  the  escape  of  fluids  through  the  wounc^. 
but  did  not  entirely  stop  it.    The  passage  of  a  tube  through  the  mouth  h 
day  caused  so  much  irritation  that  it  was  abandoned,  and  the  tube  passed  jf*"* 
the  wound.    The  wound  healed  slowly  though  surely.    Dr.  Barton  is  mennee 
recommend  this  way  of  feeding  when  primary  union  is  not  secured. 
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,  few  sutures  placed  in  the  edges  of  the  wound  dry  dressings 
LSied-viz.,  iodoform  gauze,  salicylic  wool,  &c,  if  the  wound  has 
been  much  probed  about,  and  there  is  thus  good  reason  to 
eZect  early  union.  But  if  ulceration  of  the  soft  parts  has 
been  found,  if  they  are  inflamed,  emphysematous,  &c,  the  wound 
should  be  left  open,  drained  to  the  very  bottom,  and  lint  soaked 
in  hot,  saturated,  boracic-acid  solution  applied  and  frequently 

^Mter-treatment.— If  the  patient  is  in  good  condition,  if  the 
foreign  body  has  been  removed  early,  or  if  the  patient  has  been 
able  to  swallow  liquids  in  the  interval  between  the  accident  and 
the  operation,  he  may  be  fed  for  the  first  few  days  by_  nutrient 
enemata  and  nutrient  suppositories,*  and  only  a  little  ice  given 
occasionally  by  the  mouth.  But  if  the  strength  is  not  satisfactory 
at  the  time  of  the  operation,  or  if  the  enemata  are  not  retained,  a 
soft  feeding-tube  must  be  made  use  of.  This  should  be  passed  by 
the  mouth  and  retained,  if  not  very  uncomfortable  to  the  patient, 
or  passed  at  intervals.!  Towards  the  end  of  the  first  week,  perhaps 
earlier,  if  the  wound  is  healing  well,  the  patient  may  be  allowed  to 
swallow  a  little  diluted  wine  or  milk. 
Chief  Difficulties. 

1.  A  fat,  short  neck  6.  Detecting  the   site   of  the 

2.  Enlarged  veins.  foreign  body. 

3.  Wide  depressors  of  hyoid    7.  Firm  gripping  of  the  body 

bone.  by  the  oesophagus. 

4.  Enlarged  thyroid  gland.       8.  The  foreign  body  may  be  dis- 

5.  Unusual  depth  of  oesophagus.       lodged  during  the  operation. 
Dr.  Lediard  (Clin.  Soc.  Trans.,  vol.  xviii.  p.  297)  records  the  case  of  a  man  in 

whom  emetics  and  several  attempts  at  removal  had  failed  to  dislodge  a  tooth- 
plate;  emphysema  of  the  neck  was  present,  and  some  blood  on  the  forceps  used. 
Just  before  oesophagotomy,  a  bougie  was  thought  to  "scrape"  as  it  was  with- 
drawn. Nothing  being  felt  when  the  oesophagus  was  exposed,  a  bougie  was 
passed,  and  the  oesophagus  incised  behind  the  cricoid  cartilage ;  the  finger  now 


*  Of  these,  the  zyminised  meat  suppositories  of  Burroughs  &  Wellcome  are 
amongst  the  best. 

t  Dr.  Markoe  (Ann.  of  Surg.,  September  1886),  in  the  case  of  a  man,  aged 
twenty-four,  from  whom  he  removed,  by  oesophagotomy,  half  a  tooth-plate,  which 
had  been  broken  in  eating,  passed  a  soft  india-rubber  tube  into  the  stomach 
through  the  wound,  replacing  this  by  one  passed  through  the  nose  on  the  tenth 
day,  and  allowing  the  patient  to  swallow  on  the  seventeenth  day  after  the  opera- 
tion. The  following  are  the  reasons  given  for  passing  the  tube  through  the 
wound  :— (1)  It  ensures  good  drainage  from  the  bottom  of  the  wound  ;  (2)  any- 
thing regurgitated  from  the  stomach  passes  through  the  tube,  not  up  into  the 
wound  ;  (3)  it  is  less  unpleasant.  The  above  reasons  do  not  seem  to  me  to  out- 
weigh the  great  risks  and  disadvantages  of  irritating  and  keeping  open  the 
wound,  which  it  is  desirable  to  have  closed  as  soon  as  possible.  As  a  rule,  the 
tube  should  certainly  be  passed  from  the  mouth  or  nose.  It  is  noteworthy 
that  in  the  above  case  the  prolonged  lodgment  of  the  foreign  body — six  to  seven 
weeks  elapsing  between  the  accident  and  the  operation — had  not  caused  any 
serious  abrasion,  &c. 
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could  feel  nothing,  and  a  bougie  passed  on  seemed  to  feel  the  plate  near  the 
stomach.  The  plate  was  passed  nineteen  days  after  its  impaction  ;  it  measured 
ih  inch  by  £  inch,  carried  one  incisor,  and  had  "numerous  sharp  points,  and  a 
formidable-looking  hook  at  one  end."  Though  there  were  no  laryngeal  symptoms, 
the  plate  must  have  been  lying  behind  the  lower  end  of  the  larynx,  as  the  mucous 
membrane  of  the  gullet  showed  here  several  ecchymoses.  The  dislodgment  of 
the  plate  took  place  either  during  the  passage  of  the  bougie,  or  in  the  administra- 
tion of  the  anesthetic.    The  patient  made  a  good  recovery. 

Causes  of  Death. — These  are  chiefly : 

1.  Septicemia.*    The  wound  having  become  emphysematous, 
sloughy,  and  the  discharge  most  foul. 

2.  Exhaustion.    "When  the  body  has  been  long  impacted,  and 
the  patient's  health  has  run  down  before  the  operation. 

CESOPHAGOSTOMY. 

This  has  been  proposed  as  a  substitute  for  gastrostomy.  _  Mr. 
Beeves,  who  brought  this  subject  before  the  Clinical  Society,!  " 
recommended  this  operation  as  less  dangerous  than  gastrostomy, 
and  in  the  belief  also  that  cancer  of  the  oesophagus  is  most 
frequently  met  with  in  the  upper  part  of  the  tube.}  The  objec- 
tions, however,  are  so  great  as  to  have  prevented  any  adoption  of 
this  operation.  They  are— (1)  the  risk  of  coming  close  to  a 
mass  of  cancer,  which  will  not  only  not  admit  of  dilatation,  but 
which  will  be  rendered  more  active,  sloughy,  &c,  by  the  necessary 
irritation.  (2)  The  fact  that  important  parts  are  close  by,  and  that 
the  relations  of  these  may  very  likely  be  much  altered.  (3)  The 
probability  of  finding  the  oesophagus  altered  near  the  disease, 
and  thus,  perhaps,  readily  perforated,  admitting  fluids  into  the 
pleura,  &c. 

(ESOPHAGECTOMY. 

This  is  another  operation  which  has  been  introduced  only  to  he 
abandoned.  Prof.  Czerny's  case,  it  is  true,  was  temporarily  suc- 
cessful, the  patient  living  rather  more  than  a  year  after  the 

*  Mr  Butlin  (Clin.  Soo.  Trans.,  vol.  xvii.  p.  129)  relates  a  case  in  which  a 
tooth-plate  was  removed  within  twenty-four  hours  of  its  being  swallowed,  pre- 
vious attempts  at  removal,  lasting  thirty  or  forty-five  minutes,  having  lanea. 
No  difficulty  was  experienced  during  the  operation,  but  the  patient  sank 
septicaemia  four  days  after  the  operation.    He  was  allowed  to  swallow  on  tne 
second  day,  about  a  third  of  what  was  taken  coming  through  the  wound  • 
Butlin  considered  this  beneficial,  as  conducing  to  drainage.    The  w°u™ 
thoroughly  washed  with  carbolic  lotion  and  covered  with  carbolic  oil.    1  *°  ' 
after,  the  wound  being  very  offensive,  the  dressing  was  altered  to 
changed  every  four  hours. 

+  Trans.,  vol.  xv.  p.  26.  _     .  will 

+  Most  surgeons  who  have  been  called  upon  to  pass  bougies  in  these  cas 
agree  with  Dr.  Goodhart,  who,  in  the  discussion  on  the  above  paper  sa 
disease  usually  extended  from  the  cricoid  cartilage  nearly  to  the  pyioriu. 
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operation.  But  cases  equally  suitable  from  the  site  of  the  disease 
—only  just  out  of  reach  of  the  finger  introduced  from  the  mouth — 
with  no  glands  involved,  and  no  adhesions  to  adjacent  parts,  though 
symptoms  had  lasted  five  months,  must  be  quite  exceptional. 
Several  of  the  risks  given  above  would  be  intensified  here,  and 
there  would  be  present  as  well  the  need  of  keeping  the  fistula 
patent* 

*  Mr.  Butlin  [Oper.  Surg.  Malig.  Dis.),  to  whom  I  am  indebted  for  Prof. 
Czerny's  case,  gives  one  of  Prof.  Billroth's,  where  death  was  caused  by  the 
passage  of  the  bougie  into  the  tissues  round  the  oesophagus,  the  opening  where 
the  lower  end  of  the  oesophagus  had  been  stitched  to  the  skin  having  con- 
tracted. 
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OPERATION'S  ON  THE  SPINAL  ACCESSORY 

NERVE. 

PARTIAL  NEURECTOMY,  OR  NERVE-STRETCHING. 

Indications. — In  cases  of  spasmodic  torticollis  in  which  I.  All 
previous  palliative  treatment  has  failed — e.g.,  large  doses  of  conium, 
massage,  galvanism  of  the  affected  side,  and  faradisation  of  the 
opposite  muscles.  2.  The  spasms  are  so  severe  and  constant  as  to 
interfere  with  the  patients  taking  food  or  enjoying  sleep,  and  to 
cause  sad  weariness  and  real  suffering.  3.  The  only  muscles 
affected  are  the  sterno-mastoid,  or  the  sterno-mastoid  and  trapezius. 

Anatomy  of  Spinal  Accessory  Nerve. — The  spinal  or  external 
part  of  this  nerve,  having  left  the  skull  by  the  jugular  foramen,  is 
directed  backwards  in  front  of,  or  behind,  the  internal  jugular  vein, 
and  appears  below  the  digastric  and  the  occipital  artery.  It  then 
descends  obliquely  outwards  to  the  sterno-mastoid  muscle,  and 
disappears  under  this  at  a  distance  of  2  inches  from  the  apex  of 
the  mastoid  process.  Having  usually  perforated  the  muscle,  the 
nerve  passes  across  the  posterior  triangle  to  end  in  the  deep  sur- 
face of  the  trapezius.  While  passing  through  or  under  the 
sterno-mastoid  the  nerve  joins  with  branches  from  the  second 
cervical.  Having  emerged  from  the  muscle,  it  joins  with  the 
second  and  third  nerve,  and  is  often  in  intimate  connection  with 
the  great  auricular  and  small  occipital.  When  under  the  trapezius 
it  is  joined  by  branches  of  the  third  and  fourth  cervical. 

Operations  for  Partial  Neurectomy,  or  Stretching 
of  the  Nerve —These  may  be  considered  together,  but  it  may 
be  said,  once  for  all,  that,  as  stretching  will  be  followed  by  but 
temporary  benefit,  resection  of  the  nerve  will  be  the  better  operation. 

The  nerve  may  be  found  by  two  different  incisions. 

A  Along  the  anterior  border  of  the  sterno-mastoid  so  as  to 
come  upon  this  nerve  before  it  perforates  this  muscle. 

B  Along  the  posterior  border  of  the  muscle,  the  surgeon 
finding  the  nerve  as  it  emerges  here  to  cross  the  posterior  triangle 
to  crain  the  trapezius,  and  following  it  up  above  its  branches  to  the 
sterno-mastoid,  so  as  to  paralyse  this  muscle  also.  ,erabtel 

The  first  of  these  operations  is  m  my  opinion  much  preieiabie, 
and  for  these  reasons  : 
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r.  Though  the  nerve  lies  more  deeply  at  the  anterior  than  at 
he  posterior  border  of  the  muscle,  it  is  here  a  single  nerve,  and 
ot  likely  to  be  confounded  with  other  nerves — e.g.,  branches  of  the 
econd  and  third  cervical,  which  also  emerge  at  the  posterior  border 
to  supply  the  skin.  Furthermore,  in  this  latter  position,  the  spinal 
ccessory  is  often  found  in  close  connection  with  the  small  occipital 
nd  great  auricular,  as  these  two  nerves  appear  at  the  posterior 
order  and  curve  upwards. 

2.  By  finding  the  nerve  at  the  anterior  border  of  the  muscle 
aralysis  of  the  sterno-mastoid  is  better  ensured.  When  the 
erve  is  found  at  the  posterior  border  and  followed  up  into  the 
usele  before  division,  there  is  always  an  uncertainty  as  to 
hether  some  branch  to  the  muscle  may  not  have  come  off  above 
e  point  at  which  the  surgeon  has  divided  the  nerve.  And  though 
e  nerve  is  more  superficial  in  the  posterior  triangle,  it  is  difficult 
0  make  certain  whether  it  is  the  spinal  accessory  or  one  of  the 
uperficial  cervical  nerves  which  emerge  close  to  it,  from  behind  the 
usele  (p.  462). 

A.  Operation  above  Sterno-mastoid. — The  parts  being  shaved 
nd  cleansed,  and  the  head  suitably  raised  and  turned  to  the 
pposite  side,  the  surgeon  makes  a  free  incision  along  the  anterior 
border  of  the  sterno-mastoid  for  3  inches,  commencing  at  the  apex 
of  the  mastoid  process  and  ending  about  2  inches  below  the  angle  of 
the  jaw.  Skin,  fascias,  and  platysma  being  divided,  the  anterior 
border  of  the  sterno-mastoid  is  clearly  defined  and  drawn  strongly 
backwards  so  as  to  put  the  nerve  on  the  stretch.  In  doing  this  the 
posterior  and  lower  part  of  the  parotid  may  have  to  be  drawn 
forward  if  this  gland  overlap  the  muscle.  The  wound  being  then 
thoroughly  dried,  the  operator  searches  for  the  nerve  with  a  steel 
director  in  the  fatty  connective  tissue  which  lies  between  the 
muscle  and  the  carotid  sheath.  If,  in  doing  this,  he  keeps  for  his 
landmark  the  angle  of  the  jaw,  he  is  almost  certain  to  be  on  a  level 
with  the  point  where  the  nerve  enters  the  muscle.  If  this  land- 
mark fail  him,  he  should  define  the  lower  border  of  the  digastric, 
and  tracing  upwards  the  posterior  belly  of  this  muscle,  feels  for  the 
transverse  process  of  the  atlas,  between  the  front  of  which  process 
md  the  posterior  belly  of  the  diagastric  the  nerve  emerges  to  pass 
backwards  to  the  sterno-mastoid.  The  small  branch  from  the 
occipital  artery  which  accompanies  the  nerve  will  give  no  trouble ; 
ind  if  in  the  deeper  parts  of  the  wound  only  a  steel  director  or  a 
blunt  dissector  is  used,  neither  the  occipital  artery  nor  the  internal 
lugular  vein  will  be  injured. 

B.  Operation  Below  or  at  Posterior  Border  of  Sterno- 
mastoid.— Mr.  Campbell  de  Morgan,  who  introduced  this  operation 
into  .British  surgery  with  a  very  successful  case,*  made  an  incision, 

f  • BriL ,and  For.  Med.-Chir.  Rev.,  July  1866.  I  performed  the  same  operation 
a  middle-aged  woman  about  seventeen  years  ago  at  Guy's  Hospital  in  a  very 
ere  case  of  spasmodic  torticollis.  The  right  sterno-mastoid  and  trapezius  were 
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2  inches  long,  along  the  posterior  border  of  the  stemo-mastoi 
the  centre  of  the  incision  corresponding  to  about  the  centre  0. 
this  border  of  the  muscle.  The  fascia  being  slit  up  to  the  sanii 
extent,  the  trapezial  branch  of  the  nerve  was  sought  for  as  i 
emerges  from  the  sterno-mastoidto  cross  the  posterior  triangle.  1 1 
was  found  a  little  above  the  centre  of  the  wound,  and  traced  througL 
the  muscle  till  the  common  trunk  was  discovered  above  its  divisioi 
into  branches  for  the  trapezius  and  sterno-mastoid.  Half  an  incl 
of  the  nerve  was  then  cut  out. 

I  have  twice  performed  the  operation  of  resection  of  part  of  tlu 
spinal  accessory,  employing  each  of  the  two  methods  given  above, 
Thus,  in  1878,  I  found  the  nerve  in  the  posterior  triangle,  and  tracing  it  uj, 
wards  removed  a  portion  of  the  common  trunk  in  the  substance  of  the  sterao 
mastoid.  In  1894  I  found  the  nerve  at  the  anterior  border  of  the  muscle,  takin; 
as  my  guide  the  angle  of  the  jaw.  Both  patients  were  middle-aged  women,  th< 
subjects  of  severe  spasmodic  torticollis.  In  each  case  some  of  the  deep  cervi 
muscles  supplied  by  the  upper  cervical  nerves  were  affected,  and  in  neither  wa' 
the  result  as  satisfactory  as  I  wished.  In  the  first  no  permanent  benefit  can  b( 
said  to  have  resulted.  In  the  second  the  relief  was  considerable,  and  the  pattern 
has,  hitherto,  declined  further  operation,  in  the  form  of  division  of  the  posterio; 
branches  of  the  cervical  nerves.    Atrophy  of  the  muscles  followed  in  each  cas<- 

There  is  no  comparison  between  the  two  methods,  that  in  whicb 
the  nerve  is  found  at  the  anterior  border  of  the  muscle  being 
infinitely  easier  and  more  satisfactory. 

A  very  interesting  contribution  to  the  literature  on  this  subject 
is  a  paper  by  Mr.  Ballance.* 

His  patient,  a  woman  of  forty-eight,  was  a  good  instance  of  the  distress  an 
misery  due  to  spasmodic  torticollis.  Division  of  the  right  spinal  accessory  in 
the  anterior  triangle  gave  most  decided  relief.  At  the  end  of  four  months,  when 
the  history  ceases,  the  patient  is  reported  to  have  been  "  much  better  and  stouter. 
The  face  is  happy  and  tranquil.  There  is  neither  headache  nor  pain,  and  sleep 
and  appetite  are  good.  The  control  of  the  movements  of  the  head  is  perfect  as 
long  as  she  is  not  excited,  and  so  long  as  the  head  is  not  raised  so  that  the  eyes 

are  directed  much  above  the  horizontal  plane  in  which  they  lie  The  right 

sterno-mastoid  and  trapezius  are  atrophied." 

Division  of  the  spinal  accessory  deserves  a  further  trial,  even 
if  the  relief  given  is  not  permanent. 

The  chief  fear  is  that  other  muscles  will  become  involved,  as  m 
my  cases.  Thus,  Mr.  Ballance  writes  of  his  patient :  "  Since  the 
operation,  it  has  been  certain  that  some  of  the  muscles  supplied 
by  the  upper  spinal  nerves  are  liable  to  spasm.  It  would  be 
strange  if  it  were  not  so,  considering  the  intimate  connections 
between  the  second,  third,  and  fourth  spinal  nerves,  and  the  spinal 


paralysed  and  rendered  quiescent,  but  some  of  the  deeper  muscles  on  the  opposite 
side-viz.,  the  splenii— became  affected,  and  no  permanent  benefit  resulted. 

*  St.  Thomas's  Tiosp.  Reports,  vol.  xiv.  p.  95.  Other  successful  cases  wiUOB 
found  recorded  bv  Prof.  Annandale  (Lancet,  1879,  vol.  i.  p-  555]  and  •  '  ' 
Sontham  (Ibid,  1881,  vol.  ii.  p.  369)  5  Mr.  Rivington  also  operated  l^J** 
vol.  i.  p.  213),  but  phlegmonous  erysipelas  carried  off  the  patient  betoretnewu 

was  quite  healed. 
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,  accessory  in  the  sterno-mastoid,  trapezius,  and  posterior  triangle, 
together  with  the  fact  that  some  of  the  fibres  of  the  spinal 
accessory  are  connected  with  the  same  cells,  or  with  cells  in  the 
immediate  neighbourhood  of  those  from  which  arise  the  motor 
rootlets  of  the  cervical  spinal  nerves.'"' 

Besection  of  some  of  the  Branches  of  the  Upper  Cervical 
Nerves. — In  those  cases  of  spasmodic  torticollis  where,  after  re- 
section of  part  of  one  spinal  accessory,  mischief  still  persists  in 
muscles  of  the  opposite  side,  this  step  has  been  practised  by  Mr. 
Noble  Smith  in  this  country,  and  by  Prof.  Keen  of  Philadelphia. 
The  following  is  the  account  of  the  steps  taken  by  Mr.  Noble  Smith 
(Brit.  Med.  Journ.,  vol.  i.  1891,  p.  753)  : 

The  patient  was  a  lady,  aged  forty-one,  in  whom  the  above  surgeon  had  first 
stretched  and  then  resected  part  of  the  left  spinal  accessory.  Though  the  result 
of  the  latter  operation  was  "complete  paralysis  of  the  sterno-mastoid  and 
trapezius,  the  spasms  on  the  right  side  continued,  the  splenius  capitis  being  the 
greatest  offender.  On  May  28,  1890,  I  made  an  incision  from  the  occiput  down- 
wards for  about  3  inches,  parallel  to  and  about  an  inch  to  the  right  of  the 
spinous  processes,  through  the  trapezius  down  to  the  edge  of  the  splenius,  some 
of  the  fibres  of  which  muscle  I  had  subsequently  to  divide  to  enlarge  the  wound, 
then  through  the  complexus  and  eventually  exposed  the  posterior  branches  of 
the  cervical  nerves.  The  great  occipital  then  came  into  view,  and  this  I  had  to 
draw  aside.  I  excised  a  piece  of  the  external  division  of  this  nerve,  also  of  the 
third  and  fourth  posterior  branches.  Considering  the  extensive  connection  of 
nerves  in  this  part  I  thought  it  well  to  separate  the  splenius  from  the  parts 
beneath  it,  and  search  for  and  divide  any  filaments  of  nerve  passing  into  that 
muscle.  I  also  acted  in  the  same  manner  towards  the  complexus.  I  had  intended 
to  try  and  excise  a  piece  of  the  sub-occipital  nerve,  but  having  already  made  a 
rather  deep  dissection,  and  found  that  some  veins  interfered  with  such  further 

operation,  I  desisted  from  doing  any  more  The  first  night  of  the  operation, 

the  patient,  for  the  first  time  for  sixteen  years,  was  able  to  rest  her  head  on  her 

pillow  without  spasmodic  action.    This  good  result  has  continued  The 

loss  of  power  proved  to  be  very  slight  indeed." 

Prof.  Keen's  method  is  different' {Journal  of  Nervous  and  Mental 
Diseases,  Dec.  1889) : 

The  parts  being  shaved  and  disinfected,  a  tranverse  incision,  3  inches  long 
«  made  about  half  an  inch  below  the  lobule  of  the  ear,  from  the  middle  line  of 
the  neck  posteriorly.  The  trapezius  is  then  divided  transversely,  dissected  up 
and  the  great  occipital  found  as  it  emerges  from  the  complexus,  usually  about 
half  an  inch  below  the  incision,  to  enter  the  trapezius.  The  complexus  is  next 
divided  at  the  level  of  the  nerve,  care  being  taken  not  to  cut  the  nerve,  which  is 
w>en  traced  down  to  its  origin  from  the  posterior  division  of  the  second  cervical 

sahPl     •  r  , thiS  diViSi°n  iS  reSeCt6d-    The  inferi0r  obli<3ue  beiDg  recognised,  the 
ab-occip.tal  is  traced  into  its  triangle  and  a  portion  resected.    An  inch  below 

^SToT^lw  Td  und,er/hlCOmpleXUS' is  the  outer  branch  of  the  posterior 
ne  D-Ll  hG  thXl\\ J61"0"1  t0        SpleDiUS-    TWS  Sh0uld  be  resected  close  to 
S^rEf?"  °  Th*  -ound  is  very  deep,  and  an  electric 

Sell Tmtt     ITu   ^       DrainagG  mUSt  be  Provided,and  the  divided 
■uuscies  may  be  united  by  buried  sutures. 
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CHAPTER  XVII. 


XJGATURE  OF  THE  ARTERIES  OF  THE  HEAD 

AND  NECK* 

LIGATURE  OF  THE  TEMPORAL  ARTERY. 

Indications. — These  are  very  few,  viz. : 

1.  Wounds — e.g.,  stabs  and  gunshot  injuries. 

2.  Aneurism,  usually  traumatic. 

Mr.  Skey  {Oper.  Surg.,  p.  289)  met  with  a  case  of  aneurism  of  doubtful  orig 
in  this  artery  in  a  young  lady.  .  Ligature  of  the  vessel  below  having  failed,  h 
cured  his  patient  by  means  of  a  fine  spring  compress  with  a  ball-and-socke 
joint  which,  passing  over  the  head,  entirely  concealed  by  the  hair,  made  pressor 
on  the  tumour. 

Aneurisms  have  been  known  to  occur  here  after  the  operatio 
of  arteriotomy. 

Guide.— A  line  drawn  upwards  over  the  root  of  the  zygo 
midway  between  the  condyle  of  the  jaw  and  the  tragus. 

Relations.— Given  off  behind  the  jaw,  this  vessel  passes  u 
midway  between  the  above,  two.  points  over  the  zygoma,  and  at  a 
point  k  or  2  inches  higher  up  it  divides  into  its  anterior  and 
posterior  branches.  Lying,  at  first  in  the  parotid  gland,  it  1 
covered  a  little  higher  up  by  a  dense  fascia  passing  from  the  parotid 
to  the  ear,  by  the  attrahens  aurem,  often  a  lymphatic  gland  and 
one  or  two  veins  which  He  superficial  but  close  to  it  Some 
branches  of  the  facial  nerve  cross  it,  while  the  aunculo-tempora. 
nerve  accompanies  it  closely.  Higher  up,  the  artery  and  its 
branches  are  particularly  subcutaneous. 

Operation.— The  parts  being  shaved  and  cleansed,  the  head  fatly, 
supported  and  turned  to  the  opposite  side,  an  incision  about  1. inch 
long  is  made  in  the  line  of  the  artery  so  as  to  tie  it  just  above  the 
zygoma.  The  dense  subcutaneous  tissue  and  the  strong  paiotid 
fascia  being  cleanly  divided,  the  artery  must  ^  accurately  defined, 
ind  the  vein  being  drawn  to  one  side,  usually  backwards  tbt 
Ugature should  be  passed  from  behind  forwards,  care  being  taken 

t0  may  be  said  here  about  this  seldom 

„J*%S  The  surgeon,  having  defined  the  author  dmsgfl 

^^T^hT^r^^ 
P-  443- 
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of  the  temporal,  steadies  the  vessel  by  placing  his  finger  just  beyond 
the  point  which  he  intends  to  open,  and  then  with  a  small  sharp 
scalpel  lays  open  the  vessel  till  it  is  about  half  cut  through.  The 
blood  required  having  been  removed,  he  divides  the  vessel  com- 
pletely, so  as  to  allow  the  ends  to  retract,  applies  a  pad  of  aseptic 
gauze 'or  of  lint  and  iodoform,  and  retains  this  in  position  with  the 
twisted  or  knotted  bandage  for  the  head.  The  pad  should  not  be 
removed  for  four  or  five  days. 

The  reasons  for  preferring  the  anterior  division  to  the  trunk  of 
the  vessel  are  the  following : 

(1)  The  latter  lies  much  more  deeply,  under  fascias,  and  in  the 
parotid  below ;  thus  so  much  pressure  may  be  required  to  stop  the 
bleeding  as  to  cause  sloughing,  secondary  haamorrhage,  and  danger- 
ous erysipelatous  inflammation. 

(2)  Injury  to  one  of  the  adjacent  nerves  may  cause  severe  pain 
and  tedious  healing. 

(3)  From  opening  a  vein  at  the  same  time  an  arterio-venous 
aneurism  may  result. 

LIGATURE  OF  THE  FACIAL  ARTERY. 

Indications. — These  are  much  the  same  as,  but  still  fewer  than, 
those  for  ligature  of  the  temporal  artery.* 

The  vessel's  course  is  divided  into  a  cervical  and  a  facial  part. 

Cervical  Part. — Ligature  here  can  be  scarcely  ever  required. 
The  vessel  could  be  reached  here  by  an  incision  similar  to  that  for 
the  external  carotid  (p.  497)  or.  the  lingual  (p.  470).  In  either  of 
these  cases  the  vessel  would  be  found  just  below  the  posterior  belly 
of  the  digastric  and  the  stylo-hyoid,  these  muscles  being  drawn 
upwards  to  enable  the  surgeon  to  tie  the  vessel  just  before  it  enters 
the  sub-maxillary  gland. 

BeLations  in  the  Neck. — The  facial  artery  is  given  off  just 
above  or  in  connection  with  the  lingual,  about  an  inch  above  the 
bifurcation  of  the  common  carotid.  It  ascends  upwards  and 
inwards  to  the  lower  jaw,  being  covered  by  skin,  fascias,  and 
platysma,  the  digastric  and  stylo-hyoid,  and  being  embedded  in  the 
sub-maxillary  gland,  to  which  structure  the  vein  lies  superficial. 
The  tortuous  outline  of  the  vessel  is  well  known.  The  vein,  runnino- 
a  straighter  course,  lies  posterior  to  the  artery. 

Facial  Part. — The  artery  is  readily  secured  by  a  small  horizontal 
incision  just  below  the  jaw  in  frout  of  the  masseter  muscle,  the 
anterior  border  of  which  should  be  first  defined,  this  being  easily 
done  on  the  living  subject  by  telling  the  patient  to  throw  it  into 
action.  The  incision  should  be  made  carefully,  so  as  to  avoid  any 
branches  of  the  facial  nerve  which  may  lie  in  the  way.    The  artery 


The  reader  is  advised  to  take  every  opportunity  afforded  upon  the  dead  body 
-0  tie  those  and  other  arteries,  though  apparently  so  small  and  unimportant,  as 
<mij  by  such  practice  can  dext3rity  be  reallv  acquired. 
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will  now  be  felt  when  rolled  upon  the  bone  by  a  finger  ;  the  ligaj 
ture  should  be  passed  from  behind  forwards  so  as  to  avoid  th;; 
adjacent  vein. 

LIGATURE  OF  OCCIPITAL  ARTERY   (Fig.  1 37). 

Indications. 

1.  Stabs. 

2.  Gunshot  wounds. 

In  the  Medical  and  Surgical  History  of  the  War  of  the  Bebellion,  part  i.  p.  421 
two  cases  are  given  of  secondary  haamorrrhage  after  wounds  of  the  neck,  in  tb 
one  case  from  the  occipital,  in  the  other  from  a  branch  of  it ;  in  the  former 
16  ounces  of  blood  were  lost.    The  vessel  was  tied  in  the  wound  in  each 
two  ligatures  being,  of  course,  applied. 

3.  In  the  treatment  of  arterial  varix,  cirsoid  aneurism,  or  aneurisi 
by  anastomosis  on  the  head  (p.  492). 

4.  For  haamorrhage  from  an  abscess  in  the  neck.    Mr.  Banks 
has  published  a  most  instructive  case. 

A  weakly  man,  aged  thirty-two,  had  had  a  suppurating  gland  incised  threrjl 
weeks  before  admission.    Poultices  were  applied,  and,  a  week  after,  during 
violent  attack  of  coughing,  blood  burst  from  the  wound  "like  a  tap  being  turne 
on."    Three  times  afterwards  haemorrhage  ensued,  pressure  being  applied  i  : 
vain.    On  admission  he  was  in  the  last  stage  of  exhaustion.    The  right  side  c 
the  neck  from  ear  to  clavicle  was  occupied  by  a  great  fluctuating  swelling.  I 
front  of  the  sterno-mastoid,  about  half-way  down,  was  the  original  incision,  fror 
which  a  little  sanious  discharge  was  issuing.    Behind  the  muscle  a  piece  of  ski: 
about  an  inch  square  was  actually  sloughing  from  the  subjacent  pressure.  Unde 
ether  and  in  a  good  light,  the  original  incision  was  enlarged  upwards  and  down 
wards,  and  a  quantity  of  putrid  broken-down  clot  turned  out.    Then  a  simila 
incision  was  made  behind  the   sterno-mastoid  through  the  sloughing  skir 
Everything  being  mopped  and  cleaned  up,  blood  was  found  to  be  trickling  dowr 
from  somewhere  very  high  up.    To  get  at  it,  the  sterno-mastoid  and  skin  ove 
it  were  cut  clean  across,  thus  uniting  the  two  vertical  incisions  by  a  transver> 
one     The  muscle  was  dissected  upwards,  exposing  the  sheath  of  the  caroti. 
vessels  but  still  the  blood  always  kept  running  from  some  deep-seated  point  nigl 
up     At  last  this  was  reached,  just  in  front  of  the  transverse  process  of  the  atla= 
From  it  arterial  blood  issued,  and  an  aneurism  needle  was  thrust  through  th 
tissues  on  each  side  of  it  and  ligatures  applied,  which  at  once  checked  all  furthe 
bleeding.    The  vessel  was  the  occipital  artery  not  far  from  its  origin  Into 
the  abscess  had  made  its  way.    The  great  wound  was  rapidly  swabbed  out  wit! 
turpentine  and  then  stuffed  with  lint  dipped  in  the  same.    The  patient  was  ver. 
near  to  death's  door,  but  ultimately  recovered.t 

*  Clinical  Notes  upon  Two  Years'  Surgical  Work  at  the  Liverpool  Boyal  Infirmary 

P'  +  6Such  was  the  patient's  condition  that  the  surgeon  was  quite  prepared  to 
his  dying  under  the  operation.    The  following  characteristically  vigorous ^  word 
conclude  the  account:  "  But  I  was  determined  w  long  as  he  had  any  blood 
run  out  of  him,  the  place  whence  it  came  should  be  found  and  tied.      In  con 
nation  with  this  ca'se  may  be  quoted,  in  his 

Banks  on  the  value  of  turpentine  as  a  cleansing  styptic.    This  remeay   =u  * 
SeTy  been  recommended,  and  it  is  only  fair  that  J^S 
credit  of  having  recognised  its  value  many  years  ago.     In  former  days 
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Relations. — A  posterior  branch  of  the  external  carotid,  the 
occipital  conies  off  opposite  to  or  a  little  above  the  facial,  just 
below  the  digastric.  It  at  first  ascends,  having  the  ninth  nerve 
hooking  round  it,  under  the  digastric,  stylo-hyoid,  and  parotid, 
and  crossing  the  internal  carotid,  internal  jugular,  vagus,  and 
spinal  accessory.  Having  reached  the  interval  between  the  trans- 
verse process  of  the  atlas  and  the  mastoid  bone,  it  now,  in  the 
second  part  of  its  course,  turns  horizontally  backwards,  grooving 
the  temporal  bone,  covered  by  the  sterno-mastoid,  splenius, 
digastric,  and  trachelo-mastoid,  and  lying  on  the  complexus  and 
superior  oblique.  In  the  third  part  of  its  course  it  runs  vertically 
p  wards,  piercing  the  trapezius,  and  ascending  tortuously  in  the 
scalp. 

Operations. 

1.  If  the  artery  require  securing  low  down,  this  may  be  effected 
much  as  in  tying  the  external  carotid,  an  incision  being  made  along 
the  anterior  border  of  the  sterno-mastoid,  the  deep  fascia  opened, 
and  the  digastric  and  ninth  nerve  exposed.  Care  should,  of  course, 
be  taken  to  avoid  the  latter. 

2.  To  tie  the  artery  behind  the  mastoid  process  (Fig.  137),  e.g., 
when  it  has  been  wounded  by  a  stab  in  the  neck,  the  following 
*teps  should  be  taken  :  The  parts  being  shaved,  and  the  head  at 
irst  being  placed  in  much  the  same  position  as  for  ligature  of 
:he  carotids,  an  incision  is  made  from  the  tip  of  the  mastoid 
process  rather  obliquely  upwards,  so  as  to  lie  over  a  point  midway 
between  the  mastoid  and  external  occipital  protuberance.  The 

ough  skin  and  fascise  being  incised,  the  posterior  half  of  the 

egular  thing  for  oozing,  until  superseded  by  the  introduction  of  perchloride  of 
ron.  This  has  always  seemed  to  me  most  unfortunate,  as  iron  is  the  very  worst 
if  all  styptics.  Owing  to  its  great  potency  and  the  rapidity  with  which  it  acts, 
t  soon  became  popular,  and  is  at  the  present  moment  the  favourite  standby  of 
he  chemist,  who  diligently  swabs  with  it  every  cut  that  is  brought  into  his  shop, 
■reparatory  to  sending  the  patient  off  to  a  hospital.  As  a  result,  the  wound  is 
overed  with  a  caks  of  coagulated  blood,  and  its  surfaces  are  sometimes  positively 
Med  by  the  strength  of  the  application.  Beneath  this  firmly  adherent  crust  all 
orts  of  purulent,  filthy  secretions  accumulate,  till  at  the  end  of  forty-eight 
ours  it  stinks  abominably,  and  requires  to  be  well  poulticed  to  get  it  clean, 
•tould  bleeding  recur,  the  difficulty  of  finding  the  spot  is  enormously  increased 
J  the  mass  of  pus  and  almost  cineritious  hard  clots  which  cover  it.  I  have  seen 
J  many  cut  hands  almost  ruined  by  it  that  I  have  totally  abandoned  it.  On  the 
ner  hand,  turpentine  is  nearly  as  powerful  a  styptic,  and  is  a  most  marvellous 
leaser  and  sweetener.  The  plug  soaked  in  turpentine  comes  out  quite  easily 
or  »fi  °,  four-and-twenty  hours,  leaving  a  wholesome  surface  behind  it 
r  an  wounds  about  the  perineum,  such  as  lithotomy  wounds,  fistula,  cuts,  or 
cisions  for  extravasation  of  urine,  there  is  nothing  like  it,  and  I  trust  it  will 
Jed?*  ?T,lated  ^  SUrgiCal  faV°Ur-  0ur  ^fathers  had  some  excellent 
^nentil  1  13  T  °f  them-"  1  haVC  USed  sal  "lembroth  gauze  soaked  in 
S  d lthexcellen^esults.  after  removal  of  a  kidney  the  seat  of  a  most 
-  ^discharging  pyonephrosis.   Only  the  gauze,  &c,  in  the  wound  must  be  thu* 
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sterno-mastoid,  with  its  strong  aponeurosis,  and  next  the  spleniu 
capitis,  must  be  divided,  together  with  any  fibres  of  the  trachelo' 
mastoid  that  are  in  the  way.  The  wound  being  somewhat  relaxet 
by  turning  the  head  over  to  this  side,  retractors  deeply  inserted  - 
aud  a  laryngeal  mirror  used  if  needful,  the  artery  will  be  foinu 
deep  down  between  the  mastoid  bone  and  the  transverse  process  o 
the  atlas. 

In  separating  it  from  its  vein,  one  or  more  veins  varying  in  size 
may  be  met  with,  forming  communications  between  the  occiput 
and  mastoid  veins,  and  thus  with  the  lateral  sinus.  The  woun< 
should  therefore  be  kept  rigidly  aseptic. 


LIGATURE  OP  THE  LINGUAL  ARTERY  (Fig.  1 32). 
Indications. 

1.  Before  removal  of  the  tongue.  This  subject  has  been  con< 
sidered  at  p.  369.  2.  After  removal  of  the  tongue,  to  arres 
hemorrhage.  3.  In  cases  of  tongue  cancer  not  admitting  of  opera- 
tion, in  the  hope  of  checking  the  rate  of  growth,  diminishing  th 
foetor,  profuse  salivation,  &c.  This  step  is  uncertain  as  to  th 
amount  of  good  which  it  effects,  and  any  good  that  it  may  do  wil 
not  be  long-lived  *  4.  In  cases  of  macroglossia  this  operation  mar 
be  tried  before  removing  a  wedge-shaped  piece  of  the  tongue ;  i 
would  require  to  be  performed  on  both  sides,  and  would  be  attendee 
with  considerable  difficulty  in  a  child. 

Relations. — The  lingual  artery  arises  about  i  inch  above  th 
superior  thyroid,  often  in  common  with  the  facial,  and  at  a  pom 
opposite  to  the  great  cornu  of  the  hyoid  bone.  It  first  ascends  b 
a  point  rather  above  the  level  of  the  hyoid  bone,  then  descen 
somewhat  and  runs  just  above  the  great  cornu,  and  finally,  ascen 

*  Mr.  Haward  (Clin.  JSoc.  Trans.,  vol.  x.  p.  129)  related  a  case  in  which  he  ti- 
the left  lingual  artery  for  recurrent  epithelioma.  The  recurrent  growth  was  t 
size  of  half  a  walnut  when  the  lingual  artery  was  tied.  It  at  once  ceased  tog™ 
became  pale,  and  in  a  few  days  was  sloughing.  Gradually  separation  of  th 
growth  went  on,  until  the  affected  side  of  the  root  of  the  tongue  became  eve 
smaller  than  the  sound  side,  and  eventually  the  part  healed.  A  fortnight  aftc 
this  took  place,  or  three  months  after  the  ligature  of  the  artery,  the  patient  die 
of  pyajmia,  set  up  by  erysipelas  coming  on  after  the  operation.  Mr.  Hawar 
pointed  out  that  the  greater  part  of  the  tongue  had  been  removed  before  th 
ligature  of  the  lingual,  so  that  therefore  the  anastomoses  between  the  arteries  c 
the  two  sides  would  be  greatly  diminished.  I  think,  also,  that  the  fact  that  Jtti 
Haward  was  obliged  to  tie  the  artery  close  to  the  external  carotid  may  have  cor 
tributed  to  the  sloughing,  by  cutting  off  the  entire  blood-supply,  especially  tna 
through  the  dorsalis  linguae. 

On  the  other  hand,  Billroth  (Clin.  Surg.,  p.  113)  states  that,  in  one  case 
cancer  of  the  tongue,  "the  lingual  artery  was  ligatured  on  both  sides  in  t lie  hop 
that  the  infiltration  of  the  tongue  in  the  cavity  of  the  mouth  might  dimims 
However,  the  ligature  led  to  no  good  results,  nor  did  any  rapid  breaking-down 
the  already  ulcerated  new  formation  occur." 
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ino-  to  the  under  surface  of  the  tongue,  it  runs  forward  with  a 
tortuous  course  to  the  tip  as  the  ranme. 

For  practical  purposes  the  relations  of  the  artery  may  be  sub- 
divided into  three  parts-the  first  before  it  gets  under  the  hyo- 
glossus,  the  second  while  it  lies  beneath  this  muscle,  and  the  third 

bXnthehfirs1t Trims  very  deeply,  though  only  covered  by  the 
skin  platysma  and  fascia,  facial,  lingual,  and  some  pharyngeal 
veins  ;  it  lies  upon  the  middle  constrictor,  and  the  external  laryn- 
geal uerve.  . 
b  In  the  second  part  of  its  course  the  artery  again  lies  upon  the 
middle  constrictor,  and  is  now  covered  by  the  hyo-glossus,  hypo- 
glossal, part  of  the  mylo-hyoid  and  the  lower  border  of  the  sub- 

FiG.  132* 


The  sub-maxillary  gland  is  seen  in  the  upper  part  of  the  wound.  Below  this  is 
the  hypo-glossal  on'the  cut  hyo-glossus.  A  ligature  is  passed  between  the  lingual 
artery  and  vein.  A  hook  depresses  the  great  cornu  of  the  hyoid  bone.  The  lower 
part  of  the  hyo-glossus  is  reflected.    Lowest  of  all  is  the  digastric. 

maxillary  gland.  From  this  part  come  off  the  four  branches  of 
the  artery,  the  hyoid  at  the  outer  or  posterior  edge  of  the  hyo- 
glossus,  the  dorsalis  linguse  under  this  muscle,  and  the  sub-lingual 
and  ranine  at  its  anterior  border,  thus  allowing  room  for  placing  a 
ligature. 

The  third  part  lies  in  the  mouth,  and  runs  along  the  under  sur- 
face of  the  tongue  up  to  the  point  of  the  fraenum.  It  is  only 
covered  by  mucous  membrane.  A  vein  runs  with  it,  and  a  large 
branch  of  the  gustatory  nerve. 

Operations. 

i.  Ligature  under  the  Hyo-glossus. 

ii.  Ligature  of  the  first  part  of  the  Artery. 


*  The  lingual  artery  is  here  drawn  too  large,  and  too  much  of  the  vessel  is 
shown  cleuned  ;  the  depth  of  the  wound  is  not  sufficiently  represented. 
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l.  The  vessel  is  usually  tied  while  under  the  hyo-gloss 
muscle,  owing  to  the  useful  guide  which  the  great  cornu  of  tin 
hyoid  bone  forms,  and  this  is  the  operation  which  will  be  de 
scribed  here  (Fig  132).  Under  some  circumstances  (p.  473)  i, 
will  be  needful  to  seek  it  nearer  its  origin  from  the  exte 
carotid.  The  parts  being  shaved,  the  head  suitably  supported 
turned  to  the  opposite  side,  and  the  lower  jaw  firmly  closed,  the 
surgeon,  standing  or  seated  on  the  same  side,  steadies  the  tissue 
between  his  left  finger  and  thumb,  and  makes  a  curved  incisio 
with  its  centre  just  above  the  great  cornu  of  the  hyoid  bon 
(a  point  previously  carefully  noted),  and  reaching,  e.g.,  on  the  lef 
side,  from  just  below  and  to  the  left  of  the  symphysis  downward*, 
backwards,  and  then  upwards  towards  the  angle  of  the  jaw,  e:  " 
just  anteriorly  to  the  line  of  the  facial  artery. 

The  incision  divides  skin,  superficial  fascia,  and  platysma ;  the 
deep  fascia  is  then  opened  and  any  branches  of  the  anterior  1 
jugular,  facial,  or  communicating  branch  with  the  temporo- 
maxillary  vein  are  secured  carefully,  so  that  the  wound  may  he 
kept  as  dry  as  possible.  The  lower  border  of  the  sub-maxillary 
gland,  which  probably  projects  into  the  wound,  is  turned  upwards* 
and  the  hypo-glossal  nerve  sought  for,  which  lies  deeper,  and  is  a 
good  guide  to  the  hyo-glossus.  Lower  down  in  the  neck  is  the 
glistening  tendon  of  the  digastric  attached  to  the  hyoid  bone. 
The  hyo-glossus  being  defined,  the  hyoid  bone  is  carefully  steadied 
by  a  finger-nail  or  tenaculum,  a  director  passed  under  the  hyo- 
glossus,  and  this  muscle  divided  cautiously,  In  doing  this  the 
lingual  vein  must  be  carefully  looked  for  either  on  the  muscle  or 
beneath  it,  with  the  artery.  The  artery  having  been  found  under 
the  muscle  just  above  the  hyoid  bone,  it  should  be  traced  back- 
wards so  as  to  apply,  if  possible,  the  ligature  behind  the  origin 
of  the  dorsalis  linguse.  Adequate  drainage  must  be  provided, 
and  every  care  taken  to  prevent  decomposition  in  a  wound  so  deep, 
and  opening  up  several  planes  of  deep  cervical  fascia. 

Any  enlarged  glands  will  of  course  be  removed. 

Guides  and  Aids  to  finding  the  Artery. 

I.  A  sufficiently  free  incision.  2.  Carefully  defining  the  hypo- 
glossal nerve,  and  remembering  the  relative  position  of  the  sub- 
maxillary gland,  the  digastric  tendon,  and  the  great  cornu  of  the 
hyoid  bone.    3.  Keeping  the  wound  bloodless. 

Difficulties. 

I.  Matting  of  the  parts  from  old  cellulitis.  2.  Presence  of  large 
veins.  3.  Depth  of  the  wound,  and  oozing  low  down  from  the 
severed  hyo-glossus.  4.  In  one  case  Dr.  Shepherd  {Annals  of 
Surgery,  vol.  ii.  No.  11,  p.  359)  found  the  digastric  so  extensively 
tied  down  to  the  hyoid  bone  by  the  deep  cervical  fascia  as  to 


*  The  sub-maxillary  gland  should  be  gently  handled,  and  not  cut  into.  Other- 
wise in  the  one  case  troublesome  swelling,  in  the  other  temporary  weeping  of 
saliva,  or  even  a  fistula,  will  be  the  result. 
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i-ecmire  separation.  5-  The  position  and  condition  of  the  lingual 
rl  alike  is  at  times  perplexing.  Usually  it  lies  on  the ;  hyo- 
Ljsus  •  occasionally  it  lies  under  it,  with  its  artery.  Billroth 
■Clinical  Surgery,  p.  113),  who  has  tied  the  lingual  artery  twenty- 
Wen  times,  tied  the  vein  for  the  artery  in  one  case,  as  was  yenned 
'  t  mortem.  "  Every  surgeon  knows  the  difficulty  of  tying  the 
incrual  artery  in  old  people  ;  the  vessel  lies  so  deep  that  it  is  very 
lifficult  to  distinguish  it  from  thick-coated  distended  veins, 
especially  when,  owing  to  heart-disease— as  in  this  case— the  veins 
1 3lfisate.  Never  previously  had  I  met  with  a  lingual  vein  of  _  such 
Jiickuess."  6.  Abnormal  position  of  the  lingual  artery  itself. 
This  is  rare,  but  the  artery  may  lie  higher  than  usual ;  it  may 
;  oierce  the  hyo-glossus ;  occasionally,  one  lingual  is  minute  or  absent. 
7.  The  sub-maxillary  gland  may  be  unusually  large  and  occupy 
Imuch  of  the  space  between  the  jaw  and  the  hyoid  bone.* 

ii.  If  the  vessel  cannot  be  found  on  the  hyo-glossus,  or  if  the 
condition  of  soft  parts  is  such,  owing  to  cellulitis,  matting,  or  en- 
argement  of  glands,  as  to  prevent  any  attempt  being  made  here, 
the  surgeon  must  cut  down  upon  the  first  part  either  by  an 
incision  similar  to  the  above  but  less  curved,  and  running  from 
the  centre  of  the  hyoid  bone  just  above  the  great  cornu  to  the 
interior  border  of  the  sterno-mastoid,  or  by  one  similar  to  that 
ised  for  ligature  of  the  external  carotid,  with  its  centre  opposite  to 
the  hyoid  bone. 
DifBLculties. 

1.  There  is  no  certain  guide  to  the  artery  here. 

2.  The  artery  itself  is  not  constant  in  position  here,  varieties 
occurring  frequently  in  the  height  at  which  it  comes  off  from  the 
external  carotid,  whether  alone,  or  in  common  with  the  facial. 

3.  Large  veins — e.g.,  the  lingual  and  facial — will  certainly  be 
present. 

LIGATURE  OP  THE  COMMON  CAROTID 

(Figs.  133,  134). 

Indications. 

1.  Wounds  of  the  trunk  itself.    Owing  to  the  rapidly  fatal 
ssue  of  such  injuries,  the  surgeon  is  not  often  called  upon  to  meet 
them.f    Cases  calling  for  ligature  for  wounds  of  the  trunk  may 
be  grouped  as  follows  :  (a)  For  immediate  haemorrhage  ;  (b)  for 
secondary  haemorrhage  ;  (c)  for  gunshot  injuries. 

(a)  For  Immediate  Hcemorrhage. — Ligature  of  the  common 
trunk  is  here  rarely  called  for,  as  above  stated.  In  civil  practice, 
such  cases  may  occasionally  occur  in  cut-throat.  If  the  surgeon 
arrives  in  time,  he  should  arrest  the  haemorrhage,  while  waiting 


*  Dr.  Shepherd,  loc.  supra  dt.,  p.  361. 

t  These,  in  reality,  rare  wounds  of  the  common  carotid  might,  at  first  sight,  be 
thought  to  be  more  common,  owing  to  the  inaccuracy  with  which  wounds  of  the 
«xternal  carotid  have  been  quoted  as  those  of  the  common  trunk. 
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for  assistance,  by  thrusting  one  or  more  fingers  into  the  wound 
and  making  pressure  on  the  bleeding  point,  remembering  that' 
but  slight  force  is  required  if  the  pressure  is  on  the  right  spot. 
If  the  patient  has  to  be  removed  any  distance,  finger  pressure 
must  be  kept  up  or  the  wound  plugged  with  a  carbolised  sponge  or 
aseptic  gauze,  and  the  head  kept  rigidly  still.  Pressure  with  a  I 
finger  or  with  a  sponge  on  a  holder  should  be  kept  upon  the 
bleeding  point  while  the  wound  is  enlarged,  and  the  opening  in 
the  carotid  secured  by  ligatures  placed  above  and  below  it. 

Mr.  Butcher,  in  a  case  of  suicidal  cut-throat  implicating  the  common  carotid, 
successfully  ligatured  the  artery  above  and  below,  the  patient  making  an  excel- 
lent recovery. 

While  on  this  subject,  I  may  refer  to  the  following  case  of  Mr. 
Guthrie's  ( Wounds  and  Injuries  of  Arteries,  p.  78),  which  shows 
that  if  the  carotid  is  wounded,  though  not  opened,  it  is  best  to 
apply  ligatures  above  and  below. 

In  a  case  of  attempted  suicide,  the  cut  was  deepest  on  the  left  side,  having  . 
laid  bare  the  left  carotid  and  wounded  the  internal  jugular.    "  The  opening  into 
the  vein  being  distinct,  I  passed  the  point  of  a  tenaculum  through  the  edges 
made  by  the  cut  into  it,  and,  drawing  them  together,  passed  a  single  silk  thread 
around  so  as  to  close  the  opening  without  destroying  the  continuity  of  the  vessel 
The  ends  of  the  ligature  were  cut  off  close  to  the  knot.    The  carotid  was  then 
clearly  seen  by  the  side  of  the  vein,  having  a  tranverse  mark  or  cut  upon  it,  which 
did  not  appear  to  penetrate  beyond  the  middle  coat ;  and,  after  due  consideration, 
it  was  presumed  that  this  wound  might  heal  without  requiring  a  ligature  to  be 
placed  upon  the  artery.    On  the  eighth  day  arterial  haemorrhage  took  place,  and, 
on  opening  the  wound,  it  came  evidently  from  that  part  of  the  carotid  which  had 
been  cut.    I  placed  a  ligature  upon  the  common  carotid  immediately  below  this 
opening,  but  the  flow  of  blood  was  scarcely  diminished  in  quantity  by  it,  in  con. 
sequence  of  the  reflux  from  the  head.    On  attempting  to  apply  another  ligature 
above  the  opening,  I  found,  as  I  had  before  suspected  from  the  situation  of  the 
wound,  that  it  was  immediately  below  the  division  of  the  common  into  the 
external  and  internal  carotids.    The  hemorrhage  ceased  on  placing  a  ligature  on 
the  external  carotid,  and,  as  the  patient  was  greatly  exhausted,  I  refrained  from 
tying  the  other.    The  bleeding  did  not  return,  but  he  died  the  next  morning 
from  weakness."    At  the  autopsy  the  internal  jugular  was  found  pervious  and 
without  a  mark  indicating  where  the  ligature  had  been  applied.    The  origin  ol 
the  internal  carotid  was  filled  for  about  J  inch  with  a  soft  clot,  the  wound  in  the 
common  carotid  was  exactly  below  its  bifurcation,  and  Mr.  Guthrie  thought  that 
the  ligature  on  the  external  carotid  might  have  been  sufficient.* 

Mr.  Guthrie  mentions  (loc.  avpra  cii.,  p.  79)  another  case  in  which  the  comm° 
carotid  was  wounded  by  a  penknife,  and  the  hemorrhage  arrested  by  tying  w 
vessel  above  and  below  the  wound. 

(b)  For  Secondary  Hcemorrhage.—K  remarkable  instance  ot 
punctured  wound  of  the  common  carotid  in  which  the  vessel  wa_ 
tied  for  secondary  haemorrhage  is  thus  recorded  by  Mr.  -Uurll^m^ 

A  child  aged  nine  was  wounded  with  glass,  owing  to  an  explosion  of  hydroge 

*  This  would  appear  very  doubtful,  owing  to  the  freeness  of  the  <^^J 
cerebral  circulation,  and  the  readiness  with  which  a  redux  current  along 
internal  carotid  is  established. 

t  System  of  Surgery,  vol.  i.  p.  739- 
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gas.  When  admitted  into  Guy's  Hospital,  under  the  care  of  Mr.  Hilton,  the 
child  was  cold  and  blanched,  but  the  bleeding,  which  had  been  profuse,  had 
entirely  ceased.  There  was  a  wound  about  an  inch  long  "in  the  left  carotid 
region."  Ou  the  eighth  day  after  the  accident  hemorrhage  recurred,  and  the 
common  carotid  was  tied.  Nine  days  later  slight  bleeding  took  place,  but  was 
arrested  by  plugging  the  wound  with  sponge.  Repeated  epistaxis  occurred, 
which  weakened  the  child  perceptibly.  The  sloughs  became  very  offensive,  but 
there  was  no  further  bleeding  from  the  wound  for  eighteen  days,  when  a  con- 
siderable quantity  was  lost.  The  child  gradually  sank,  and  died  six  weeks  after 
the  accident. 

At  the  autopsy  the  common  carotid  was  found  to  have  been  traversed  by  a 
sharp-pointed  fragment.  Behind  the  wounded  vessel  was  an  abscess  implicating 
the  sympathetic.  Mr.  Durham  thought  that  if  a  ligature  had  been  applied  on 
the  distal  as  well  as  on  the  proximal  side,  the  child's  life  would  have  been  saved. 

Another  case  of  secondary  haemorrhage  has  been  recorded 
by  Mr.  Kivington  {Trans.  Med.  Chir.  Soc,  vol.  lxix.  p.  63).  This 
paper,  like  several  others  by  the  same  writer,  is  replete  with 
valuable  information  and  interesting  facts.  It  is  an  excellent 
instance  of  the  way  in  which  the  carotid  may  at  any  time  be 
wounded  from  within,  and  not  from  outside,  by  a  foreign  body 
penetrating  the  pharynx. 

A  boy,  aged  nine,  six  days  after  swallowing  a  small  plaice-bone,  was  admitted 
into  the  London  Hospital  with  stiffness  and  tenderness  of  the  neck,  a  small 
tender  lump  on  the  left*  side  opposite  to  the  cricoid  cartilage,  profuse  salivation, 
and  inability  to  swallow  solid  food.  On  the  ninth  and  eleventh  day  hajmor- 
rhage  took  place,  on  the  latter  occasion  to  half  a  pint.  The  following  account 
of  the  operation  by  which  the  injured  vessel  was  found  and  secured  will  be  most 
instructive  to  every  operating  surgeon,  owing  to  the  difficulties  which  presented 
themselves  : 

An  incision  was  made  along  the  edge  of  the  sterno- mastoid  for  several  inches. 
The  muscle  was  found  glued  to  the  subjacent  parts  by  recent  adhesions.  Above 
the  anterior  belly  of  the  omo-hyoid  was  a  dark  patch  about  the  size  of  a  four- 
penny-piece,  caused  by  extravasated  blood  looming  through  the  fascia.  The 
fascia  over  the  large  vessels  being  divided,  a  probe  was  passed  down  into  a 
cavity  containing  clot,  hollowed  out  behind  the  vessels  and  on  the  inner  side. 
Owing  to  the  uniform  discoloration  of  artery,  vein,  nerves,  fascia,  and  areolar 
tissue  by  the  extravasated  blood,  the  structures  met  with,  being  all  dark  and 
equally  stained,  could  scarcely  be  recognised.  The  descendens  noni  could  not 
be  seen,  nor  the  vagus  distinguished,  though  carefully  looked  for.  More  clots 
being  turned  out  from  the  cavity,  in  one  of  these  the  fish-bone  was  found.  A 
gush  of  blood  which  took  place,  evidently  from  the  distal  end,  was  arrested 
partly  by  pressure  and  partly  by  pulling  forward  the  vessels  with  a  blunt  hook. 
I  he  wounded  vessel  being  found,  a  ligature  was  passed  closely,  as  was  thought, 
around  it,  both  above  and  below  the  seat  of  injury.  Owing  to  the  danger  of 
subjecting  the  patient  to  a  further  loss  of  blood,  there  was  no  time  to  make  a 
prolonged  dissection,  and  it  was  thought  prudent  to  divide  the  artery  at  the  seat 
of  the  wound  to  make  sure  that  no  branch  was  given  off  between  the  ligatures. 
When  this  was  done,  some  nerve  fibres  were  recognised  on  the  cut  section,  and 
we  question  arose  whether  these  were  the  descendens  noni  or  the  vagus  As 
they  were  in  front  of  the  vessel,  closely  adherent,  and  apparently  scarcely 
numerous  enough  for  the  vagus,  it  was  concluded  that  they  belonged  to  the 

JL  TuB  left  common  carotid  is  m°r«  exposed  to  danger  from  the  passing  of  the 
qi  «sophagus  somewhat  to  this  side. 
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descendens  noni,  and  no  attempt  was  made  to  disengage  the  nerve  or  to  unite  its 
extremities.  It  was  proved,  later  on,  that  this  nerve  was  the  vagus,  which, 
instead  of  lying  between  and  ^behind  the  artery  and  vein,  took,  or  had  been 
pressed  into,  an  unusual  position  in  front  of  the  artery,  and,  owing  to  the  inflam- 
mation induced  by  the  injury,  had  become  firmly  adherent  to  the  vessel  for  some 
little  distance  above  and  below  the  aperture  in  the  artery.  Externally  the  nerve 
was  stained  of  the  same  dark  colour  as  the  artery,  and  only  in  the  centre,  after 
section,  were  the  white  nerve- fibres  to  be  recognised.  The  patient  died  ten  days 
after  the  operation,  having  shown  no  evidence  of  ill-effects  from  the  divided 
vagus,  save  perhaps  slight  cough  and  difficulty  in  swallowing.  Two  gangrenous 
abscesses  in  the  left  half  of  the  brain,  which  were  probably  already  in  progress 
prior  to  the  operation,  were  the  cause  of  death. 

(c)  Division  of  the  common  carotid  by  gunshot  injuries  is  usually 
fatal  at  once,  as  in  two  cases  recorded  in  Circular  No.  3  of  the  War 
Department,  Washington,  187 1. 

2.  Aneurism  of  the  carotid.  When  an  undoubted*  aneurism  of 
the  vessel  exists  and  is  increasing  in  spite  of  pressure,  t  or  where 
this  cannot  be  made  use  of,  the  artery  should  be  tied,  on  the 
cardiac  side  of  the  aneurism  if  possible,  or  failing  this,  distally. 

The  Mortality  after  Ligature  of  the  Common  Carotid  for 
Aneurism  is  as  yet  high.  Thus  Mr.  Johnson  Smith  (loc.  supra 
cit.),  quoting  from  the  tables  of  M.  Lefort^  gives  twenty-one  as 
fatal  out  of  forty-seven  cases  of  proximal  ligature.  Mr.  Barwell§ 
considers  a  little  over  25  per  cent,  to  be  the  mortality  in  cases  of 
aneurism  proper.  Whichever  of  these  estimates  is  correct,  in  the 
future  the  mortality  should  be  much  reduced  by  the  advantages 
of  aseptic  surgery  and  modern  ligatures.  The  chief  dangers  to 
be  guarded  against  are  suppuration  of  the  sac  and  hasmorrhage, 
brain  and  lung  complications,  and  haemorrhage  from  the  site  of 
ligature.    These  are  alluded  to  more  fully  below,  p.  487. 

The  old  operation  for  carotid  aneurism  is  described  at  p.  487. 


*  It  is  well  known  that  this  aneurism  is  diagnosed  more  frequently  than  it  is 
really  found  to  exist,  owing  to  the  closeness  with  which  some  varicosity  of  the 
artery  at  its  bifurcation,  glandular  and  other  tumours  lying  over  it,  and,  in  the 
root  of  the  neck,  other  aneurisms— e.g.,  of  the  innominate,  aorta,  and  subclavian 
— simulate  a  carotid  aneurism.  Few  surgeons  will,  I  think,  agree  with  the  state- 
ment of  Mr.  Johnson  Smith  {Diet  of  Surg.,  vol.  i.  p.  235)  that  carotid  aneurism 
occurs  "  about  as  often  as  subclavian  aneurism,  and  with  greater  frequency  than 
aneurism  of  the  axillary  artery. " 

t  This  may  be  applied  to  the  artery  or  the  sac,  or  both.  In  the  former  case 
the  artery  should  be  compressed  above  the  transverse  process  of  the  sixth  cervical 
vertebra,  to  avoid  making  pressure  on  the  vertebral  at  the  same  time.  If  pain, 
vertigo,  sickness,  &c,  prevent  a  fair  trial  of  digital  pressure,  an  anaesthetic  may 
be  tried,  but,  as  Mr.  Barwell  points  out  {Encycl  of  Surg.,  vol.  iii.  p.  49S),  there 
may  be  much  difficulty  in  deciding  how  far  the  syncope,  &c,  which  may  be  pre- 
sent are  due  to  the  anesthetic  or  to  the  pressure.  Another  means  of  keeping  up 
pressure  on  the  common  carotid  is  that  suggested  by  Rouge,  in  which,  the  sterno- 
mastoid  being  relaxed,  the  surgeon  insinuates  his  fingers  behind  one  border,  and 
his  thumb  behind  the  other  border,  of  the  muscle,  and  thus  compresses  the  artery 
between  ttiem. 

t  Oaz.  Hebd.,  1864  and  1868. 


§  Loc.  supra  cit.,  p.  503. 
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3.  In  aneurism  of  the  innominate  or  aortic  arch.  The  question 
of  the  advisability  of  ligaturing  the  carotid  either  together  with 
the  subclavian,  or  alone,  especially  in  the  case  of  the  left  common 
carotid,  is  considered  at  p.  537. 

4.  In  orbital  aneurism,  where  the  symptoms  are  becoming 
aggravated,  or  where  pressure  has  failed,  or  where  it  cannot  be 
endured,  even  intermittently,  for  a  few  minutes  only  at  a  time, 
and  where  galvano-puncture  and  injection  of  coagulating  fluids  are 
set  aside  owing  to  their  uncertainty  and  riskiness.* 

Of  the  fifty-three  cases  (Eivington,  loc.  supra  tit.),  viz.,  twenty- 
one  idiopathic  and  thirty-two  traumatic,  in  which  the  common 
carotid  was  tied,  thirteen  of  the  former  were  cured  and  seventeen 
of  the  latter.  The  above  writer,  speaking  of  this  mode  of  treat- 
ment, says  it  is  "  at  present  the  most  successful  and  satisfactory 
means  of  treating  orbital  aneurism.  It  should  not  be  practised  on 
patients  advanced  in  years,  or  on  those  with  heart  disease,  or 
evident  atheromatous  degeneration  of  arteries." 

5.  In  aneurism  of  the  external  or  internal  carotid.  These  are 
very  rare.  Two  cases  of  aneurism  of  the  former  vessel  have  been 
recently  published : 

Mr.  Morris  (Med.  Chir.  Trans.,  vol.  lxiv.  p.  1),  recorded  one  in  which,  after 
failure  of  ligature  of  the  common  carotid,  the  old  operation  of  incising  the  sac 
was  performed,  and  ligatures  placed  on  the  facial  and  lingual  arteries,  and  upon 
the  main  trunk  of  the  external  carotid  ahove  the  sac,  with  ultimate  recovery. 

The  second  case  was  published  by  Mr.  Heath  (Ibid. ,  vol.  lxxxiii.  p.  69)  in  order 
to  prove  that  ligature  of  the  common  carotid  alone  is  sufficient  to  cure  some  cases 
of  aneurism  of  the  external  carotid. 

The  occurrence  of  aneurism  here  in  a  woman,  aged  twenty -three,  was  accounted 
for  by  the  state  of  the  cardiac  valves  and  the  liability  for  embolism  to  occur  in 
consequence  of  detachment  of  a  vegetation.  There  was  a  smooth,  round,  pulsat- 
ing swelling  just  below  the  right  mastoid  process,  reaching  down  to  about  the 
level  of  the  upper  border  of  the  thyroid  cartilage.  It  had  the  size  and  shape  of 
half  a  small  orange.  The  right  tonsil  was  somewhat  pushed  inwards,  the  right 
temporal  pulse  was  markedly  weaker  than  the  left,  and  the  tongue  deviated 
much  to  the  right,  the  right  half  being  a  good  deal  wasted.  The  common  carotid 
was  tied  and  the  wound  healed,  pulsation  in  the  aneurism  had  stopped  on  the 
tenth  day,  and  on  the  eighteenth  the  sac  was  smaller  and  quite  hard.  All 
seemed  to  be  doing  well  till  the  thirty-third  day  after  the  operation,  when  loss 
of  speech  occurred  somewhat  suddenly,  followed  by  right  hemiplegia,  and  death 
on  the  thirty-fifth  day,  this  being  brought  about  by  cerebral  embolism  taking 
place  throught  the  left  carotid,  the  aneurism  being  solidified  throughout. 

Aneurism  of  the  internal  carotid  is  equally  rare. 

The  following  is  a  brief  abstract  of  such  a  case  (Dr.  Wyeth,  Annals  of  Surgery, 
August  1887,  p.  1 14),  in  which  the  common  and  external  carotids  were  tied, 
together  with  the  superior  thyroids,  successfully. 

^  *  Mr.  Eivington  (Diet,  of  Surg.,  vol.  ii.  p.  131)  speaks  thus  of  injection  : 
"It  is  more  painful  than  ligature,  and  probably  involves  more  risk  to  vision,  as  it. 
may  set  up  inflammatory  mischief  in  the  loose  areolar  tissue  around  the  veins, 
which  may  spread  to  the  cornea.  It  may  also  effect  so  much  coagulation  as  to 
interfere  with  the  requisite  supply  of  blood  for  the  maintenance  of  the  ocular 
tissue?." 
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The  internal  trunk  was  affected  with  atheroma  to  such  an  extent  that  the 
ligature  could  not  be  applied  to  this  vessel.    The  operation  was  performed 
July  24,  1883.    The  tumour  rapidly  diminished  in  size,  the  patient  leaving  the  ' 
hospital  on  the  twenty-ninth  day  after  the  operation.  She  is  now  living  and  well. 

6.  In  hemorrhage  caused  by  ulceration  of  the  throat  after 
scarlet  fever. 

This  is  a  rare  but  most  dangerous  complication  of  ulceration  of  : 
the  throat,  and  is  usually  brought  about  either  by  sloughing  of 
the  soft  parts,  or,  as  in  the  case  mentioned  below,  by  the  opening 
of  an  artery  or  vein  into  an  abscess  cavity. 

My  old  friend  Dr.  Mahomed  communicated  a  case  to  the  Clinical  Society 
{Trans.,  vol.  xvi.  p.  21)  in  which  this  complication  occurred  in  a  patient  aged 
twenty-one.  Secondary  sore  throat,  after  an  ordinary  convalescence,  was  noticed 
on  the  fifty-fourth  day,  with  much  swelling  on  the  left  side  of  the  neck,  followed 
by  severe  bleeding  (to  40  ounces)  from  the  mouth  on  the  fifty-eighth  day.  The 
left  common  carotid  was  tied  by  Mr.  Pepper  on  the  fifty-ninth  day.  Five  and  a 
half  ounces  of  pus  were  brought  up  soon  after  the  operation,  and  the  swelling  of 
neck  and  pharynx  subsided,  a  good  recovery  ultimately  taking  place. 

The  common  carotid  was  selected  for  ligature  in  preference  to 
the  external,  since  it  allowed  the  operation  to  be  performed  quite 
clear  of  the  infiltrated  tissues,  and  thus  conferred  a  greater 
immunity  from  secondary  haemorrhage.  Moreover,  had  the 
original  bleeding  come  from  the  ascending  pharyngeal,  ligature 
of  the  external  carotid  might  have  failed  to  arrest  it,  as  the  place 
of  origin  of  the  former  vessel  is  variable. 

The  next  series  of  cases,  7  to  1 1,  may  call  for  ligature  of  the 
external  carotid  rather  than  of  the  common  trunk.  With  reference 
to  them  it  must  be  remembered  that  ligature  of  the  common 
carotid  must  be  resorted  to,  not,  as  has  too  often  been  the  case, 
on  account  of  the  greater  facility  with  which  this  vessel  can  he 
tied,  but  only  when  the  state  of  the  patient  or  the  condition  of 
the  parts,  either  primarily,  from  an  anatomical  point  of  view.  or. 
later  on,  after  secondary  hemorrhage,  do  not  admit  of  tying  the 
external  carotid  itself.* 

7.  Incised  or  punctured  wound  near  the  angle  of  the  jaw. 

In  these  cases,  as  in  those  below,  a  correct  diagnosis  as  to  the 
vessel  or  vessels  injured  is  by  no  means  easy  when  a  sharp  weapon 
has  passed  obliquely  and  deeply  behind  the  angle  of  the  jaw. 
By  such  a  wound  either  the  external  or  the  internal  carotid  or 
some  branches  of  the  former  may  be  laid  open.  A  careful  dis- 
section can  alone  clear  up  the  source  of  the  bleeding,  and,  whenever 
it  is  possible,  this  should  be  resorted  to  ;  where  the  circumstances 
do  not  admit  of  this,  the  surgeon,  relying  upon  the  extreme  rarity 
of  injury  to  the  internal  carotid  from  its  protected  position,!  will 

*  In  some  of  these  cases  the  haemorrhage  may  be  arrested,  and  the  dangers  of 
tying  the  common  carotid  avoided,  by  the  temporary  closure  of  this  vessel  by  a 
loop  of  stout  catgut,  applied  as  at  pp.  501,  509. 

+  Mr.  Cripps  (Med.  Chir.  Tram.,  vol.  lxi.  p.  235)  shows  that,  out  of  «gnn» 
cases  in  which  the  bleeding  vessel  was  identified,  the  internal  carotid  wasr 
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to  have  been  wounded  twice  alone,  and  once  in  conjunction  with  the  externa  . 
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be  abundantly  justified  in  tying  the  external  carotid.  Ligature 
>f  the  common  trunk  is  less  reliable,  though,  if  resorted  to,  on 
iccouut  of  its  simplicity,  it  may  be  defended  by  cases  like  those 
)riefly  alluded  to  by  Mr.  Le  Gros  Clark,*  in  which  he  successfully 
ied  the  common  carotid  for  pz'ofuse  arterial  haemorrhage  due  to 
stabs  near  the  angle  of  the  jaw. 

"  The  injury  was  inflicted  in  the  same  way,  and  with  the  same  form  of  instru- 
uent,  in  both  instances — a  pointed  table-knife  was  plunged  downwards  and 
nwards  behind  the  angle  of  the  jaw.  The  bleeding  was,  in  each  case,;  con- 
rolled  only  by  direct  pressure  with  the  fingers  in  the  wound  ;  and  whilst  this 
ressure  was  maintained  I  tied  the  artery.  Not  an  untoward  symptom  accom- 
»nied  or  followed  either  of  these  operations." 

On  the  other  hand,  cases  of  penetrating  wounds  near  the 
gle  of  the  jaw,  ending  fatally  from  haemorrhage  after  ligature 
if  the  common  carotid,  will  bo  found  published  by  Mr.  Travers 
Med.  Chir.  Trans.,  1827,  p.  165)  and  Mr.  Partridge  (Lancet,  1864, 
rol.  i.  p.  659). 

8.  Punctured  wounds  through  the  mouth. 

Here,  too,  the  common  carotid  has  been  tied  in  some  cases 
uccessfully,  while  in  others  this  step  has  been  followed  by  repeated 
laemorrhages  and  death. 

The  following  case  may  be  quoted  as  an  instance  of  the  former 
esult : 

A  child  fell  while  holding  the  sharp  end  of  a  parasol  in  his  mouth,  the  point 
eing  thrust  forcibly  to  the  back  of  the  fauces  and  very  nearly  coming  through 
he  skin  at  the  side  of  the  neck.  Considerable  haemorrhage  occurred  at  once, 
nd  also  about  a  week  later.  Ten  days  later  a  gush  of  arterial  blood  followed 
n  coughing.  The  common  carotid  artery  was  tied,  and  the  case  ended  success- 
ally,  f 

On  the  other  hand,  cases  ending  fatally  after  ligature  of  the 
:ommon  carotid  for  haemorrhage,  after  punctured  wounds  of  the 
nouth  will  be  found  recorded  by  Mr.  Vincent,!  Mr.  Arnott,S  and 
Sir.  Morrant  Baker.  || 

9.  Haemorrhage  from  carcinoma  of  the  mouth — e.g.,  tongue  or 
auces. 

This  subject  is  discussed  at  pp.  470,  495.  It  would  be  better 
urgery  to  tie  the  lingual  in  the  case  of  tongue  cancer,  or,  if  the 

*  Lectures  on  Surgical  Diagnosis,  Shock,  and  Visceral  Lesions,  p.  222. 
t  The  case  was  under  the  care  of  Mr.  Johnson  at  St.  George's  Hospital     It  is 
noted  by  Mr.  Durham,  Syst.  of  Surg.,  vol.  i.  p.  745. 

t  Med.  Chir.  Trans.,  vol.  xxix.  p.  38.    In  this  case  the  bifurcation  of  the  right 
ommon  carotid  had  been  punctured  by  a  bit  of  broken  tobacco-pipe  from  within 
He  mouth.    Sloughy  cellulitis  set  in,  and  haemorrhage  took  place  from  the  mouth 
week  after  the  accident.    This  was  arrested  by  ligature  of  the  common  carotid 
ut  recurred  on  the  second,  and  again,  fatally,  on  the  fifth  day  after  the  opera- 
ion.   Mr.  Vincent  points  out  that  if  the  bit  of  tobacco-pipe  had  been  discovered 
na  removed,  fatal  hemorrhage  must  have  followed  instantly,  as  the  artery  was 
ot  only  wounded,  but  plugged  by  the  foreign  body. 
§  Lancet,  1864,  vol.  i.  p.  135. 
II  St.  Jiarth.  Ilosp.  Reports,  1876,  p.  163. 
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growth  be  farther  back,  to  tie  the  external  carotid  and  ascendin 
pharyngeal,  and  only,  if  this  be  found  impossible,  to  ligature  tr 
common  trunk. 

10.  Haemorrhage  after  removal  or  incision  of  tonsils,  or  from  a 
abscess  about  a  tonsil. 

These  cases  are  infrequent,  but,  when  they  do  occur,  are,  i 
many  cases,  most  dangerous.  The  sources  of  the  haemorrhage  ai 
very  numerous — viz.,  (i)  One  of  the  tonsillar  arteries.  (2)  Tt 
tonsillar  venous  plexus.  (3)  The  ascending  pharyngeal.  (4)  Th 
internal  carotid.  Haemorrhage  from  the  last  two  is  much  moi 
likely  to  occur  in  suppuration  in  or  around  the  tonsil  than  i  ] 
wounds  inflicted  during  operation  on  it. 

The  following  is  a  good  instance  (Mr.  Pitts,  St.  Thomas's  Eoq 
Reports,  vol.  xii.  p.  131)  of  a  tonsillar  abscess  proving  fatal  fro:- 
haemorrhage  : 

A  man,  aged  thirty-nine,  was  admitted  with  severe  tonsillar  abscess,  whic 
soon  burst  with  the  escape  of  a  little  blood.    About  16  oz.  were  lost  on  till 
third  day,  bleeding  again  recurring  on  the  fourth  and  fifth.    The  left  commc  1 
carotid  was  now  tied  ;  thirty  hours  afterwards  22  oz.  were  lost,  and  the  patiei. 
died. 

There  was  an  abscess  cavity  around  the  left  tonsil  which  communicated  wit 
the  left  internal  carotid  by  an  opening  the  size  of  the  little  finger  nail. 

Mr.  Morrant  Baker  has  recorded  a  case  of  suppuration  aroun 
the  tonsil  dating  to  an  injury. 

Here  the  vessel  injured  was  the  ascending  pharyngeal,  but  too  short  a  tin 
elapsed  between  the  ligature  of  the  common  carotid  and  the  death  of  the  patiet< 
to  say  whether  the  operation  would  have  been  successful. 

A  man,  aged  twenty-three,  was  admitted  with  symptoms  of  acute  tonsilliti 
the  parts' being  tense,  elastic,  and  prominent  at  one  spot.  A  puncture  was  on! 
followed  by  the  escape  of  blood.  The  patient  now  gave  a  history  of  having  fallt 
two  days  before,  when  drunk,  and  having  grazed  his  throat  with  a  clay  pipe  ;  th 
had  been  followed  by  very  little  bleeding.  The  temperature  went  up  to  1050,  are 
arterial  hemorrhage  occurred  on  the  third  day  after  admission.  A  probe  passe 
through  the  puncture  showed  that  a  considerable  cavity  existed  ;  this  wd 
plugged  with  lint  soaked  in  tr.  ferri  perchlor.  The  next  day  haemorrhage  recurre 
to  half  a  pint;  when  ether  was  given,  the  bleeding  again  came  on,  near, 
suffocating  the  patient.  On  exploring  the  cavity  with  a  finger-tip,  a  bit  of  ck 
pipe  was  withdrawn  ;  the  cavity  was  again  plugged  and  the  common  carotid  tie 
The  patient  died,  without  rallying,  three  hours  later.  A  wound  was  found  m  tl 
ascending  pharyngeal  artery. 

Given  a  case  of  hsemorrhage  from  the  tonsil  (whether  from 
wound  or  an  abscess)  which  resists  other  treatment,  includm 
well-applied  pressure  kept  up  with  a  padded  stick  mside  ttr 
mouth  and  a  finger  behind  the  angle  of  the  jaw,  the  surgeo 
should  tie  the  external  carotid  as  low  down  as  possible,  p  acmg 
ligature  on  the  ascending  pharyngeal  as  well,  if  this  vessel  can  t 
identified  If  the  bleeding  is  from  one  of  the  tonsillar  vessels 
would  be  thus  arrested,  but  in  case  the  ascending  pharyngeal 
not  secured,  or  the  bleeding  comes  from  the  internal ,  carotid, 
loop  of  stout  chromic  gut  should  be  placed  as  well  under  the  1 
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[  the  common  carotid  in  the  manner  recommended  by  Mr. 
Kington  and  Mr.  Treves  (pp.  491,  485).* 

11.  Haemorrhage  after  operations  on  the  neck  or  jaw.  Htemor- 
uige  secondaiy  to  gunshot  injuries. 

In  both  these  cases  the  parts  may  be  so  altered  that  it  is  quite 
Qpossible  to  find  the  bleeding  point,  and  the  soft  parts  may  be 

>  damaged,  matted  together,  &c,  that  the  surgeon  may  be  driven 

>  tie  the  common  carotid,  and  trust  to  this  and  to  plugging  the 
ound,  rendered  as  aseptic  as  possible,  with  sal  alembroth  or 
idoform  gauze, f  and  firm  pressure  over  all. 

12.  To  arrest  the  growth  of  aneurism  by  anastomosis  on  the- 
de  of  face,  head,  and  neck. 

The  treatment  of  this  condition  is  discussed  at  p.  492.  It 
ill  be  shown  there  that  ligature  of  the  external  carotid  cannot 
3ually  be  looked  upon  as  sufficient  without  other  measures,, 
sving  to  the  free  anastomosis  between  the  branches  of  the  oppo- 
.te  vessels.     Still  less  is  ligature  of  the  common  carotid  likely 

>  be  successful,  and  this  step  should  only  be  resorted  to  when 
gature  of  the  external  carotid  is  impossible  from  the  disease 

Intending  too  low  down,  when,  from  its  creeping  towards  the 
•bit,  or  to  the  back  of  the  upper  jaw,  it  is  probable  that  there  is 
free  anastomosis  between  the  branches  of  the  external  and 
ternal  carotid  through  the  ophthalmic,  or  when  the  ascending 
haryngeal  is  sure  to  be  involved,  but  this  branch  cannot  be 
parately  ligatured. 

13.  To  arrest  the  growth  of  malignant  tumours  of  the  jaws 
hich  cannot  be  operated  on,  or  which  are  recurrent. 
This  operation,  first  performed  by  Mott,  is  a  very  proper  one 
cases  of  malignant  disease  of  the  antrum,  nose,  &c,  where  the 

rowth  cannot  otherwise  be  attacked  and  is  growing  very  rapidly, 
1  rasing  frequent  bleeding,  intense  pain,  and  threatening  to  inter- 
re  with  deglutition  and  respiration.  The  surgeon  must  be 
repared  for  a  good  deal  of  sloughing,  fcetor,  &c,  as  well  as 
ranking  in  very  vascular  growths  which  have  begun  to  fungate. 
1  this  case,  also,  it  will  be  a  question  as  to  whether  it  is  wiser 

>  ligature  both  external  carotids  or  the  common  carotid.  The 
ses  given  at  p.  495  may  help  here.     If  the  common  carotid 
tied,  the  opposite  external  carotid  should  be  ligatured  also, 

ther  at  the  same  time  or  very  shortly  after,  owing  to  the  free 
aastomoses,  which  will  bring  blood  over  from  the  opposite  side. 
1  any  case  it  should  be  an  operation  to  be  performed  at  the 
'tient'e  request  after  the  matter  has  been  explained  to  him,  in  the 
pe  that  its  performance  may  lead  to  relief  from  the  urgent  local 
mptoms  of  the  growth,  and  that  life  may  be  brought  to  a  close 
^teranmterval  of  relief,  by  increasing,  but  less  painful,  asthenia! 

*  Every  care  should  be  taken  throughout  to  keep  the  wound  in  the  tonsil  as 
ept.c  as  possible.    As  bearing  on  the  use  of  iron  perchloride  as  a  styptic,  see 
I  me  remarks  at  p.  469. 
t  These  may  first  be  soaked  in  turpentine  (p.  469). 

2  H 
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Link. — From  the  steruo-clavicular  articulation  to  a  point  mid. 
way  between  the  angle  of  the  jaw  and  the  mastoid  process. 

Guide. — The  above  line,  and  the  inner  edge  of  the  sterno 
mastoid. 

Relations. — The  common  carotids,  as  far  as  their  relations  ir 
the  neck  go,  extend  from  the  sterno-clavicular  articulation  to  th 
upper  border  of  the  thyroid  cartilage,  along  a  line  from  th 
above  joint  to  a  point  midway  between  the  jaw  and  the  mastoi 
process. 

In  Front. 

Skin ;  fasciss ;  platysma  ;  superficial  branches  of 
transverse  cervical,  and  anterior  jugular. 

Sterno-mastoid,  sterno-hyoid,  sterno-thyroid,  omo- 
hyoid; sterno-mastoid  artery. 

Superior  and  middle  thyroid  veins. 

Descendens  cervicis. 

Anterior  jugular  vein  (below). 

Outside.  Inside. 
Internal  jugular  (closer  on  Pharynx, 
left  side).  Larynx. 

Trachea. 
Thyroid  gland  and  vessels 
Recurrent  laryngeal. 
Common  carotid. 

Behind  , 

Rectus  capitis  anticus  major. 
Longus  colli. 
Sympathetic. 

Inferior  thyroid  artery  and  recurrent  laryngeal. 
Vagus. 

Operation— Two  sites  are  usually  described,  according  as  th 
vessel  is  tied  above  or  below  the  omo-hyoid. 

A.  Above  the  Omo-hyoid  (Figs.  133,  134)-— Als0  k^owlJ.a1 
« the  seat  of  election,"  owing  to  the  greater  facility  with  wind 
this  operation  is  usually  performed.  ,  uov 

The  parts  being  cleansed  and  shaved  if  needful,  the  shouldei 
are  sufficiently  raised,  and  the  chin  at  first  drawn  a  little  upwards 
while  the  head  is  turned  to  the  opposite  side*  so  as  to  define  tin 
anterior  border  of  the  sterno-mastoid. f     The  surgeon,  standm; 


*  Turning  the  head  strongly  to  the  opposite  side  should  be  avoided  as  it  bring 
the  muscle  over  the  artery.  Mr.  Barwell  (Encyd.  Surg.,  vol.  in.  p.  4?S)  pvjrtt 
following  practical  hint :  "In  certain  aneurismal  cases  (aortic  an d  ^™ 
the  etherised  patient  cannot  breathe  while  his  head  is  thrown  back  ;  the  anasiW 
tiser  is  obliged  to  insist  on  bending  it  forward,  and  the  operator  has  to  get  a 
The  vessel  under  very  trying  circumstances,  since  in  that  posture  it  lies  muc 
deeper,  and  the  ramus  of  the  jaw  is  terribly  in  the  way.  BlfMfe(1  oS  t 

+  Not  always  easy  on  the  dead  subject,  or  when  the  parts  are  infiltrated,  as 
Mr.  Vincent's  case  (foot-note,  p.  479),  or  in  Mr.  Eivington  s  (p.  47S)- 
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usually  on  the  same  side,  makes  an  incision  about  3  inches  long, 
with  its  centre  opposite  to  the  cricoid  cartilage,  in  the  line  of  the 
artery,  through  the  skin,  platysma,  and  fasciae,  exposing  the 
anterior  border  of  the  sterno-mastoid.  Any  superficial  veins  are 
now  drawn  aside,  or  tied  before  division  with  double  catgut  liga- 
tures. The  deep  fascia  at  the  anterior  border  of  the  sterno- 
mastoid  is  now  divided,  and  the  cellular  tissue  beneath  opened 
up,  usually  bringing  into  view  the  upper  border  of  the  oino-hyoid, 
which,  if  in  the  way,  is  drawn  down  with  a  blunt  hook,  or  divided. 

Fig.  133. 


Surgical  anatomy  of  common  carotid.  (Maunder.) 

The  edge  of  che  sterno-mastoid  is  now  drawn  outwards,  and  the 
pulsations  of  the  artery  felt  for  just  below  the  omo-hyoid*  In 
clearing  the  tissues  which  remain  over  the  vessel,  troublesome 
hemorrhage  may  arise  from  the  superior  and  middle  thyroid  veins, 
especially  if  the  respiration  is  embarrassed  j  more  rarely  the  sterno- 
mastoid  artery  is  cut,  and  requires  a  ligature.  The  sheath  is  next 
exposed,  and  opened  well  to  the  inner  side,  avoiding  the  descendens 
cervicis,  which  usually  lies  to  the  front  and  outer  side  of  the  sheath,  f 
Other  difficulties  which  may  be  now  met.  with  are  an  enlarged 
thyroid  lobe  overhanging  the  artery,  or  overlapping  of  it  by  the 
internal  jugular  when  much  distended.  The  coats  of  this  vessel 
aie  so  thm  that,  if  it  be  much  swollen,  it  is  easily  punctured,  the 
result  being  that  the  wound  is  flooded  with  blood.  It  is  best 
avoided  by  opening  the  sheath  well  to  the  inner  side,  but,  if  it 

+  S?"  mU8Cl6  Sh°Uld  be  draWn  dovvnwards,  or  divided  if  needful, 
position  of  this  nerve  is,  however,  very  irregular. 
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still  give  trouble,  it  should  be  drawn  aside  with,  a  blunt  hook,  oi 
pressure  should  be  made  on  it  by  an  assistant  in  the  upper  angl 
of  the  wound.    If  it  should  be  opened,  firm  pressure  should  b< 
made  on  this  spot  with  a  sponge  on  a  holder,  and  the  artery  tied  ai 
a  fresh  place  above  or  below.    As  soon  as  the  ligature  is  tighten 
the  haemorrhage  will  cease,  and  firmly  applied  pressure  outside  t 


Fig,  134. 


In  the  ligature  of  the  common  carotid  the  only  structures  seen  are  the  omo-hyoid. 
crossing  the  vessel  below,  and  the  superior  thyroid  vein  above.  Externally  is  a 
portion  of  the  internal  jugular,  and  more  superficially  the  sterno-mastoid.  The 
deep  fascia  is  seen  in  the  upper  and  lower  angles  of  the  wound. 

In  the  ligature  of  the  subclavian,  the  sterno-mastoid  and  the  trapezius  are  seen 
in  the  angles  of  the  wound.  Above  the  vessel  lie  the  cords  of  the  plexus,  crossed 
by  two  veins,  probably  the  transverse  cervical  and  the  posterior  scapular,  coursing 
inwards  to  join  the  external  jugular,  which  is  seen  at  the  inner  part  of  the  wound. 
Below  the  subclavian  artery  is  seen  a  portion  (too  much  is  shown)  of  the  supra- 
scapular artery.  .         ,    _  ,  r 

The  angular  incision  shows  that  for  ligature  of  the  innominate,  the  first  part  ot 
the  subclavian,  and,  in  cases  of  difficulty,  the  first  part  of  the  carotid. 

wound  for  forty-eight  hours  will  suffice  to  prevent  any  recurrenc 
If  after  wounding  the  vein,  attempts  are  continued  to  tietto 
artery  at  the  same  place,  the  wound  in  the  vein  is  almost  certai 
to  be  made  larger,    Other  methods  are  to  pinch  up  the  wound 
the  vein  and  tie  up  the  opening  (if  small)  with  fine  carbohsed  su 
or  chromic  catgut,  or  to  leave  on  compression-forceps  (p.  45  U. 

The  sheath  having  been  opened  well  to  the  inner  side  with  . 
careful  nick  of  the  knife,  the  artery  is  now  cautiously  and  sum 
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■    fiv  cleaned,  the  inner  edge  of  the  sheath  being  held  with 
?!lys  wS  this  side  of  the  vessel  is  cleaned,  and  then  the 
S  the  same  way,  and,  finally,  the  posterior  aspect  the  point 
the  director  being  kept  most  scrupulously  in  contact  with  the 
cpI  here  *    The  needle  is  then  passed  from  without  inwards, 
being  kept  most  carefully  close  to  the  artery,  especially  behind,  so 
as  to  avoid  including  the  vagus.  . 

In  this  as  in  every  other  artery  whose  relations  are  important, 
the  fewer  of  these  relations  that  the  surgeon  sees  the  more 
nnsterly  and  successful  will  his  operation  be.  > 

'in  a  deeply  lying  artery,  in  addition  to  relaxing  the  parts  by 
Hexin^  forward  the  .head  and  depressing  the  chin,  the  sterno- 
mastoid  must  be  drawn  outwards  and  the  larynx  inwards  with  re- 
tractors while  the  omo-hyoid  is  drawn  downwards  with  a  blunt 
hook  or  divided.  The  pulsation  of  the  artery  is  then  felt  for  or, 
where  this  is  feeble  or  absent,  the  rolling  of  the  artery  as  a  flat 
cord  under  the  finger  is  made  out. 

'  B  Ligatuke  below  the  Omo-hyoid.— Here  the  artery  lies 
much  deeper,  and  has  the  recurrent  larygeal  nerve  behind  it :  on 
the  left  side,  the  internal  jugular  vein  lies  very  close  to  the  artery ; 
on  the  right,  there  is  a  distinct  interval  between  the  two  vessels. 

The  patient's  head  and  the  operator  being  in  the  same  position  as 
at  p.  482,  an  incision  3  inches  long  is  made  in  the  line  of  the  artery 
from  below  the  cricoid  cartilage  to  just  above  the  sterno-clavicular 
joint,  exposing,  as  before,  the  anterior  edge  of  the  sterno-mastoid. 
This  is  drawn  outwards,  and,  if  needful,  divided  or  detached  below 
by  making  a  short  incision  outwards  along  the  clavicle.  In  this 
case  the  anterior  jugular  vein  must  be  carefully  looked  for  as  it 
passes  outwards  in  the  root  of  the  neck  under  the  sterno-mastoid. 
The  depressors  of  the  hyoid  bone  next  come  into  view ;  _  of  these 
the  sterno-hyoid,  overlying  the  broader  sterno-thyroid,  is  certain 
to  be  seen.  If  the  omo-hyoid  is  coming  up  at  this  level,  it  lies 
external  to  the  others.  In  such  case  it  is  to  be  drawn  out  while  the 
other  two  are  pulled  inwards,  any  of  the  three  being  divided,  on  a 
director,  if  needful.  At  this  stage  one  or  more  of  the  inferior 
thyroid  veins  may  come  into  view,  much  swollen.  The  pulsation 
of  the  artery  being  felt  for,  or  the  flattened  artery  felt  slipping 
beneath  the  finger  when  pressed  upon,  the  sheath  is  to  be  opened 
well  to  the  inner  side,  retractors  usually  being  required  at  this 
stage.  Care  must  be  taken  of  the  internal  jugular,  especially  on 
the  left  side,  as,  if  distended,  it  may  conceal  the  artery  (p.  483). 

When  the  carotid  is  sufficiently  cleaned,  the  needle  is  passed 
from  without  inwards,  avoiding  the  recurrent  laryngeal  nerve 
behind  by  keeping  very  close  to  the  artery. 

Temporary  Ligature  of  the  Carotid. — Mr.  Eivington  (p.  492) 
and  Mr.  Treves  {Lancet,  January  21,  1888,  p.  ill)  have  drawn 


*  Opening  the  sheath  on  the  inner  side  and  cleaning  the  vessel  properl)  are 
the  two  best  safeguards  against  accidents. 
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attention  to  this  method,  believing  that  the  ligature  of  man 
arteries  is  resorted  to  too  often,  as  there  is  sufficient  evidence  tc 
show  that  in  most  cases  it  is  only  temporary  arrest  of  the  curren ' 
that  is  required. 

This  method  should  certainly  receive  a  further  trial,  on  accoun 
of  the  risks  of  cerebral  mischief  after  ligature  of  the  carotid,  an 
also  because,  as  Mr.  Treves  says,  pressure  upon  the  carotid  cannol 
be  successfully  maintained  for  a  serviceable  length  of  time. 

The  artery  being  exposed  in  the  ordinary  way,  a  thick  piece  of 
soft  catgut  is  passed  round  it  and  tied  in  a  very  loose  loop.  B 
pulling  on  the  loop,  the  blood-current  is  at  once  arrested,  and 
restored  when  the  tension  is  relaxed. 

The  following  are  abstracts  of  the  four  cases  given  by  Mr, 
Treves  : 

1.  Probable  Wound  of  Superior  Thyroid  Artery. — A  young  man  was  admitt 
with  a  deep,  profusely  bleeding  wound  about  the  level  of  the  great  cornu  of  th 
hyoid.  A  fragment  of  glass  driven  in  by  a  bursting  soda-water  bottle  had  beer 
removed.  The  patient  was  blanched  and  almost  insensible.  It  being  "  obvious! 
useless  to  attempt  to  find  the  bleeding  point  while  blood  was  welling  up  from  so 
deep  a  wound,"  Mr.  Treves  placed  a  temporary  ligature  round  the  common 
carotid.  Traction  on  this  arrested  all  bleeding,  and  was  maintained  for  half 
hour.  On  relaxing  the  catgut,  no  haemorrhage  occurred.  The  loop  was  left  in 
situ  for  four  days,  and  then  removed.  The  bleeding  was  supposed  to  come  from 
the  superior  thyroid. 

2.  Haemorrhage  from  Internal  Carotid. — A  child,  aged  three,  had  profns: 
haemorrhage  from  the  right  ear,  and  vomited  blood.  This  recurred,  and  the  right 
common  carotid  was  ligatured,  and  the  bleeding  ceased.  The  next  day  the  same 
haemorrhage  recurred,  having  evidently  been  brought  round  by  the  left  carotid. 
As  there  is  no  case  on  record*  of  recovery  after  ligature  of  both  common  carotids 

*  I  am  indebted  to  Dr.  Simpson,  Surg.  Capt.  Ind.  Med.  Service,  for  the  follow 
ing  very  interesting  case,  which  has  an  important  bearing  on  the  above  statement. 
Case  of  Resection  of  Eight  Upper  Jaw  for  Sarcoma  with  Ligature  of  both 
Common  Carotids.— The  patient  was  a  Telegu  lad  about  eighteen  years  of  age. 
admitted  into  the  Madras  General  Hospital  while  Dr.  Simpson  was  acting  as 
surgeon.  Prior  to  operation  the  right  common  carotid  was  tied  with  the  view  of 
diminishing  the  haemorrhage  at  the  operation.  One  week  elapsed  between  tlr 
ligature  of  the  artery  and  the  removal  of  the  jaw.  During  that  interval  Dr. 
Simpson  and  Dr.  Smyth  came  to  the  conclusion  that  there  would  be  no  imme- 
diate danger  in  occluding  the  other  common  carotid,  if  need  arose.  Dr.  Simpson 
began  the  operation  (on  the  eighth  day  after  ligature  of  the  right  carotid)  by 
exposing  the  left  common  carotid  at  the  level  of  the  cricoid  and  passing  a  piece 
of  elastic  tubing  round  it.  This  was  tightened  gently  and  produced  no  effect 
upon  the  patient,  who  was  well  under  the  influence  of  chloroform.  With  the 
assistance  of  Dr.  Smyth,  Dr.  Simpson  removed  the  jaw,  this  being  done  almost 
bloodlessly.  On  relaxation  of  the  tubing,  sharp  haemorrhage  ensued.  In  pre- 
ference to  attempting  to  arrest  this,  and  thus  causing  much  delay— a  matter  of 
great  importance— a  ligature  was  substituted  for  the  tubing  and  the  artery  was 
tied.  The  patient  made  an  uninterrupted  recovery  and  six  months  later  was 
known  to  be  in  good  health.  There  seemed  danger  at  first  of  sloughing  along 
the  lines  of  separation  of  the  jaw,  and  irrigation  was  constantly  employed  for  the 
first  two  or  three  days.  The  case  will  be  found  published  in  the  Trans.  Sovth 
Indian  Br.  Brit.  Med.  Assoc.,  vol.  v.  No.  3. 
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when  the  interval  between  the  occlusion  of  the  two  vessels  was  less  than  some 
Ilks  Mr  Treves  simply  placed  a  loop  of  catgut  round  the  left  carotid,  and  had 
faction  made  on  it.  The  child  never  bled  again,  but  sank  exhausted  six  days 
after  the  second  operation. 

"  Hemorrhage  probably  from  External  Carotid,  after  Impalement  with  a 
Spike  -A  man,  aged  forty-one,  fell  26  feet  upon  a  railing-spike,  winch,  entering 
test  in  front  of  the  left  ear,  passed  through  the  upper  jaws,  and  entered  the 
mouth  through  the  hard  palate  on  the  right  side.  After  removal  of  the  spike, 
blood  welled  up  freely  from  the  wounds  and  nose.  Traction  made  on  a  catgut 
loop  passed  round  the  common  carotid  arrested  this.  A  weak  pulse  could  be  felt 
in  the  temporal  on  the  fourth  day,  and  on  the  seventh  the  loop  was  removed. 
The  case  did  well.    It  is  not  stated  how  long  traction  was  maintained. 

4.  Hemorrhage  during  an  Operation.— In  this  case  the  loop  was  placed  around 
the  artery  prior  to  removing  a  large  malignant  tumour  of  the  neck.  Very  free 
bleeding  occurred  during  the  operation,  but  was  always  checked  by  traction  on 
the  loop.    Without  this  the  operation  would  have  been  very  difficult. 

Old  Operation  for  Ligature  of  the  Common  Carotid. — Tins, 
perhaps  the  most  formidable  operation  in  surgery,  was  successfully 
made  use  of  by  Prof.  Syme  (Observ.  in  Clin.  Surg.,  p.  154)  in  a  case 
of  aneurism  the  result  of  a  stab. 

The  aneurism,  about  the  size  of  an  orange,  extended  between  the  trachea 
and  sterno-mastoid,  and  downwards  close  to,  or  rather  under,  the  clavicle. 
Nearly  at  its  centre  was  a  cicatrix.  It  was  increasing  in  size,  and,  other  treat- 
ment having  failed,  it  was  decided  to  perform  the  old  operation,  it  being  evidently 
impossible  to  apply  a  ligature  below  the  aneurism. 

"  I  pushed  a  knife  through  the  cicatrix,  and  followed  the  blade  with  the  fore- 
finger of  my  left  hand  so  closely  as  to  prevent,  any  effusion  of  blood.  I  then 
searched  through  the  clots  and  fluid  contents  of  the  sac  for  the  wound  of  the 
artery,  and  found  that  pressure  at  one  part  made  the  pulsation  cease.  Keeping 
my  finger  steadily  applied  to  this  point,  I  laid  the  cavity  freely  open  both  up- 
wards and  downwards,  turned  out  the  clots,  and  sponged  away  the  blood  so  as 
to  get  a  view  of  the  bottom,  which  presented  the  smooth,  shining  aspect  of  a 
serous  membrane,  without  the  slightest  indication  of  either  the  artery  or  vein 
that  could  be  seen  or  felt.  In  order  to  make  the  requisite  dissection,  I  next 
attempted  to  close  the  orifice  by  means  of  forceps,  but  found  that  it  had  the  form 
of  a  slit,  which  could  not  be  thus  commanded.  It  was  also  so  near  the  clavicle 
that  pressure  could  not  be  employed  below  it,  and,  to  my  still  greater  concern, 
lay  on  the  inner  or  tracheal  side  of  the  vessel,  so  that  the  compression  required 
for  its  closure,  instead  of  being  backwards  on  the  vertebra?,  was  outwards  upon 
the  vein.  In  these  circumstances  it  seemed  proper,  so  far  as  possible,  to  lessen 
the  opposing  difficulties,  and  I  therefore  ran  a  bistoury  through  the  skin  and  the 
sternal  portion  of  the  sterno-mastoid.  I  then  seized  the  edge  of  the  slit  in  the 
artery,  as  it  lay  under  my  finger,  with  catch-forceps,  and  desired  them  to  be  held 
so  as  to  draw  the  vessel  towards  the  trachea  ;  I  then  carefully  scratched  with 
t  he  point  of  a  knife  until  the  arterial  coat  was  brought  into  view  at  its  external 
udge,  a  little  above  the  aperture,  where  a  ligature  was  passed  by  the  needle,  and 
tied.  I  repeated  the  same  procedure  below  the  wound,  and,  when  it  was  com- 
pleted, had  the  satisfaction  of  finding  that  my  finger  could  be  withdrawn  without 
the  slightest  appearance  of  bleeding,  instead  of  the  tremendous  gush  which  had 
previously  attended  its  slightest  displacement.  The  ligatures  separated  on  the 
tenth  day,  and  the  patient  recovered  completely." 

Prol.  6yme  considered  this  by  far  the  most  arduous  operation 
he  had  undertaken,  from  the  fact  that  "the  slightest  displacement 
of  one  hand  must  have  instantaneously  caused  a  fatal  hemorrhage 
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from  the  carotid  artery,  and  a  wrong  direction  of  the  needle  h- 
theother,  to  the  smallest  possible  extent,  would  have  given  issue  t 
-an  irrepressible  stream  from  the  jugular  vein." 

Sir  J.  E.  Erichsen*  gives  the  following  graphic  picture  of  th, 
difficulties  of  the  operation  : 

The  haemorrhage  having  been  completely  arrested,  either  by  compression  0 
the  artery  above  the  tumour,  or  by  pressure  of  the  fingers  at  the  opening  leadini 
into  the  tumour.f  you  lay  it  open  freely  and  completely,  turn  out  the  coagula 
and  syringe  away  any  dark  or  fluid  blood  which  may  be  there.    You  then  opej 
the  interior  of  the  aneurism.    But  what  is  that  interior  ?    It  is  not  the  interio 
of  a  smooth  sac,  but  it  is  a  large  ragged  cavity  with  masses  of  coagulum  or  soli- 
fibrin  sticking  to  it  in  different  directions,  with  the  remains,  perhaps  of  an  old 
sacculated  aneurism  at  the  bottom,  with  a  quantity  of  plastic  matter  infiltratdnt 
the  tissues  around  it,  with  the  anatomical  relations  of  the  parts  utterly  and  com 
pletely  disturbed  and  destroyed,  with  great  thickening  and  solidification  of  th. 
parts  around  from  the  pressure  to  which  they  have  been  subjected  in  consequent 
■of  the  effusion  of  plastic  matter.    So  you  have  a  large  cavity  with  an  opening  a! 
the  bottom  of  it,  the  opening  leading  to  the  artery  somewhere  or  other,  but  f 
position  of  the  artery  more  or  less  disturbed,  more  or  less  masked  and  obscur 
by  these  masses  of  coagulum,  by  this  plastic  infiltration,  by  this  thickening  an 
cohesion  of  the  tissues  to  one  another  around  it.    The  next  thing  is  to  pass  th 
ligature  around  the  artery.    Now,  the  artery  does  not  lie  exposed  in  this  sac  : 
•quite  the  contrary.    You  have  to  scrape,  or  to  dissect,  or  cut  through  th 
posterior  wall  of  this  sac,  which  always  overlies  the  artery.  That  constitutes  th 
great  difficulty  of  the  operation — to  open  up  this  posterior  wall  in  a  prope 
direction,  and  to  get  the  needle  round  the  part  without  wounding  the  contiguou 
vein,  or  transfixing  the  artery,  or  doing  damage  to  the  neighbouring  parts.  Th 
best  way  of  doing  that,  undoubtedly,  is  to  introduce  a  large  steel  probe  or  a 
metallic  bougie  into  the  opening  into  the  artery,  and  to  use  that  as  a  guide  to 
the  situation  of  the  vessel.    You  may  use  a  large  one  so  as  to  plug  up  the  open- 
ing, f  .  .  .  .  You  then  clear  the  vessel  as  well  as  you  can — the  coats  are  generally 
thickened  and  diseased  in  the  vicinity  of  the  aneurismal  tumour — and  you  pass  a 
good  double  ligature  around  it." 

Difficulties  and  Possible  Mistakes  during  Ligature  of  thei 
Common  Carotid. 

(i)  Altered  condition  of  the  soft  parts — e.g.,  matted  and  cede 
matous  from  the  close  contiguity  of  an  aneurism,  from  a  previous 
trial  of  pressure  ;  or  loaded  with  blood  or  inflammatory  products, 
as  in  the  case  of  a  wound.  (2)  Presence  of  an  aneurism  encroach- 
ing upon  the  incision.  (3)  Not  bitting  the  edge  of  the  stemo- 
mastoid.  This  muscle  may  be  drawn  over  the  artery  if  the  chin  be 
too  mucb  forced  to  the  opposite  side.    Tbe  chin  should  be  kept 


*  Lancet,  1868,  vol.  ii.  p.  505. 

t  Sir  John  thus  puts  Prof.  Syme's  practical  point — "to  make  a  small  open- 
ing into  the  tumour,  an  opening  just  sufficient  to  enable  you  to  insinuate  your 
fingers,  and  so  to  work  your  whole  hand  gradually  into  the  tumour  in  that  way.  so 
that  the  entrance  of  the  hand  may  plug  up  the  opening  into  the  sac  ;  to  feel  with 
your  fingers  for  the  opening  into  the  artery,  and  to  get  your  fingers  against  that, 
so  as  to  restrain  the  flow  of  blood  from  it,  before  the  rest  of  the  sac  is  laid  open." 

$  In  one  case,  as  stated  by  Sir  John,  Mr.  Birkett  used  a  bougie  as  a 
guide. 
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bout  midway  between  the  acromion  and  the  episternal  notch  on 
;  e  opposite  side  (Barwell).  (4)  Great  enlargement  of  the  superior 
nd  middle  thyroid  veins.*  (5)  An  enlarged  and  overlapping 
yroid  o-land.  (6)  A  large  internal  jugular  overlapping  the  artery. 
7)  Opening  the  sheath  towards  its  outer  side,  and  so  coming  down 
pon,  and  perhaps  injuring  the  vein.f  (8)  Including  one  of  the 
erves,t  in  relation  with  the  artery— e.g.,  the  descendens  cervicis, 
e  vagus,  or  the  sympathetic  (p.  475). 

Causes  of  Failure  and  Death  after  Ligature  of  the  Common 

T  Cerebral  complications — e.g.,  impaired  nutrition  and  softening, 
ir  J.  E.  Erichsen  thinks  that  "  cerebral  symptoms  "  (he  does  not 
ay  whether  he  means  fatal  ones  or  no)  are  liable  to  occur  in  25 
r  cent,  of  ligatures  of  the  common  carotid.    They  may  come  on 
lmost  at  once,  or  some  days  after  the  operation.  The  same  surgeon 
divides  them  into  two  sets — (1)  the  early  ones,  resulting  from  the 
00  small  supply  of  arterial  blood,  viz.,  syncope,  twitchings,  giddi- 
ness, impaired  sight,  and  hemiplegia  ;  (2)  after  the  above  have  been 
present  for  a  few  days,  and  softening  has  taken  place,  convulsions 
and  death  ensue. §  It  would  be,  perhaps,  worth  while,  in  view  of  the 
above  mortality,  to  try  pressure  before  resorting  to  the  ligature,  in 
order  that  the  opposite  vessels  may  become  enlarged.   Pressure  could 
only  be  kept  up,  without  an  anaesthetic,  for  a  few  minutes  at  a  time, 
and  care  would  have  to  be  taken  not  to  apply  it  at  the  intended 
site  of  ligature.  The  temporary  ligature  (pp.  485,  492)  also  deserves 

'*  Mr.  Barwell  [Intern.  Encycl.  Surg.,  vol.  iii.  p.  499)  says  that  the  superior 
thyroid  vein,  very  full  and  turgid,  sometimes  runs  before,  more  often  behind,  the 
carotid.  "  I  suppose  it  is  the  effect  of  the  anaesthetic  which  causes  this  to  swell 
to  the  size  of  a  cedar  pencil." 

t  On  the  dead  body,  especially,  there  is  a  risk  of  mistaking  the  flaccid  jugular 
for  fascia,  and  opening  it,  unless  the  sheath  has  been  opened  over  its  front  and 
inner  part,  as  should  be  always  the  practice. 

+  "  The  descendens  noni  lies  usually  on  the  outer  part  of  the  sheath,  and  will 
rarely  be  endangered  if  that  structure  is  opened  as  above  described ;  but  it  is 
well  to  see  that  it  is  out  of  the  line  taken  by  the  director  ;  if  its  absence  there  be 
verified,  it  need  not  be  hunted  up  elsewhere.  The  pneumogastric  lies  in  the 
interval  between  the  artery  and  vein  in  the  back  part  of,  but  not  loose  in,  the 
sheath;  each  of  the  vessels,  as  well  as  the  nerve,  has  a  compartment,  strongly 
walled,  to  itself ;  while  the  sympathetic,  behind  the  sheath,  is  also  separated  by 
a  thick  fascia  from  the  vessels.  If  these  anatomical  positions  be  maintained, 
both  nerves  are  safe.  Young  operators  are  sometimes  made  anxious  and  embar- 
rassed by  unnecessary  cautions,  yet  sometimes  the  parts  do  not  quite  maintain 
their  proper  positions.  Hence  it  is  well,  before  tightening  the  ligature,  to  see 
that  it  includes  the  artery  only."— Baewell  (loc.  supra  cit.). 

§  Mr.  Barwell  [loc.  supra  cit.)  argues,  from  the  fact  that- in  no  case  of  ligature 
of  the  innominate— an  operation  which  cuts  off  all  the  right  blood-supply — have 
cerebral  symptoms  supervened,  that  there  must  be  some  other  cause  than  brain 
anaemia  for  these  complications  :  he  thinks  that  a  large  majority  of  the  cases  in 
which  so-called  cerebral  symptoms  supervened  from  the  seventh  to  the  tenth  day 
were  cases  of  pyrcmia,  and  that  in  some  cases  detachment  of  minute  portions  of 
<:lot  may  have  been  the  cause. 
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trial.  2.  Cellulitis  and  septic  complications.  3.  Recurrent  pulsa 
tion.  In  most  cases  this  is  due  to  blood  finding  its  way  roum 
from  the  opposite  side.  The  pressure,  however,  in  cases  0 
aneurism,  having  been  relieved,  coagulation,  as  a  rule,  takes  plac 
though  slowly.  In  a  smaller  number  of  cases  the  recurrence  0 
the  pulsation  has  been  of  a  more  permanent  kind,  from  the  ligatur. 
becoming  loosened  or  dissolved,  especially  when  catgut  has  beei 
used.  4.  Suppuration  of  the  sac.  Sir  J.  B.  Erichsen  states  that  this  i 
not  very  uncommon.  "In  the  majority  of  cases  the  patient  eventu 
ally  does  well."  5.  Haemorrhage.  This  has  never  been  a  commoi 
complication,  owing  to  the  absence  of  branches.  It  may  take  plac< 
from  the  site  of  ligature  *  or  from  a  suppurating  sac.  It  shouk 
be  still  more  rarely  met  with  in  the  future,  owing  to  the  moden 
treatment  of  wounds.  6.  Low  forms  of  lung  inflammation.  Th 
above  authority  states  that  these  are  not  uncommon.  He  attribute 
them  to  diminished  freedom  of  the  respiratory  movements  owin 
to  the  disturbed  circulation  in  the  brain  and  medulla. 

LIGATURE  OF  THE  EXTERNAL  CAROTID  (Figs.  136,  137). 

This  operation  has  not  received  the  attention  which  it  deserves, 
having  been  too  often  set  aside  for  the  easier  operation  of  ligature 
of  the  common  trunk. 

Mr.  Cripps,|  discussing  the  ligature  of  the  external  carotid  in  th 
treatment  of  haemorrhage  from  punctured  wounds  of  the  throa 
and  neck,  states  that  the  objections  raised  to  the  above  operation 
are  : 

I.  The  fear  of  secondary  haemorrhage  from  the  seat  of  ligature 
due  to  the  close  proximity  of  its  larger  branches. 

In  answer  to  this  he  refers  to  M.  Guyon'sJ  collection  of  27  cases  of  ligature  of 
the  external  carotid,  to  which  he  adds  3.  In  only  one  case  of  these  30  did 
secondary  haemorrhage  occur.  Larger  statistics  than  these  have  been  furnished 
by  Dr.  Wyeth,  of  New  York.  He  states  that,  of  67  cases  in  which  the  external 
carotid  alone  was  tied,  3  died,  and  that  all  these  fatal  cases  were  from  gunshot 
injuries  in  military  practice.  One  of  these  fatal  cases  died  on  the  table  from  the 
effects  of  haemorrhage  before  the  ligature  could  be  applied.  In  the  other  2  the 
cause  of  death  is  not  given.  Of  the  67  cases,  hsemorrhage  occurred  after  ligature 
in  5,  none  of  which  proved  fatal.  In  4  of  these  the  bleeding  was  noted  as  occur- 
ring at  the  seat  of  lesion  beyond  the  ligature.  The  artery  was  tied  on  both  sides 
in  2  patients,  and  both  recovered. 

*  This  danger  would  seem  to  increase  the  lower  down  the  ligature  is  placed. 
Mr.  Barwell  says  that  the  only  fatal  case  of  secondary  hemorrhage  he  has  had 
in  this  operation  followed  the  ligature  of  a  carotid  with  catgut  close  above  the 
sterno-clavicular  joint.  It  is  not  stated  whether  the  wound  was  aseptic  through- 
out or  not. 

f  Med.  Chir.  Trans.,  vol.  lxi.  p.  234. 

X  Mim.  de  la  Soc.  cle  Chir.,  vol.  vi.  According  to  Prof.  Agnew  (iVm.  and  Pract. 
of  Surg.,  vol.  i.  p.  636),  out  of  nineteen  cases  of  ligature  of  the  external  carotid 
only  one  proved  fatal  from  haemorrhage,  and  none  from  causes  which  could  pro- 
perly be  attributed  to  the  operation. 


LIGATURE  OF  THE  EXTERNAL  CAROTID.  49 l 

nr  Brvant  of  New  York,*  states  that  he  can  add  16  cases  to  the  above  67,  and 
Ltto  one  of  these  did  the  subsequent  death  bear  the  least  relation  to  the 
Leration  itself. 

2.  The  futility  of  the  operation,  should  the  wounded  vessel  be 
Iir  internal  carotid.  . 

Mr  Cripps  answers  this  objection  by  comparing  the  rareness 
fa  wound  of  the  internal  carotid  with  one  of  the  external  or  its 
tranches. 

He  points  out  that,  of  eighteen  cases  in  which  the  bleeding  vessel  was 
identified,  the  internal  one  was  wounded  twice  alone,  and  once  in  conjunctxon 
nth  the  external,  f 

-  The  external  carotid  is  less  easy  to  ligature  than  the  common. 
This  objection  will  not  weigh  with  a  surgeon  who  knows  his 
inatoniy,  and  who  is  in  the  habit  of  operating. 
The  advantages  of  the  operation  are  : 

1.  That  the  circulation  through  the  brain  is  not  in  the  least 
nterfered  with.  Consequently,  one  large  element  of  danger  is 
ivoided  (p.  489). 

2.  The  incision  made  over  the  external  carotid  can  also  expose- 
he  bifurcation  and  the  internal  carotid,  and  may  thus  lead  to  a 
lirect  exposure  of  the  wounded  vessel. 

Indications. 

i.  Wounds  of  the  Trunk  and  of  its  Branches.— This  subject  has 
been  already  alluded  to  (p.  478).  While  it  cannot  be  denied  that 
the  easier  operation  of  ligature  of  the  common  trunk  has  answered 
tin  some  of  these  cases,  it  has  also  certainly  failed  repeatedly. 
(Considering  the  rarity  of  wounds  of  the  internal  carotid,  the 
surgeon  will  do  more  wisely,  in  the  case  of  a  wound  over  the  carotid 
area,  to  expose  and  tie  the  external  carotid  low  down,  in  any  cases 
of  doubt,  that  the  trunk  and  the  internal  carotid  may  be  exposed  as 
well,  if  needful. 

Mr.  Eivington  has  recorded  {Clin.  Soc.  Trans.,  vol  xvii.  p.  79) 
.an  interesting  case  of  a  wound  of  the  external  carotid  by  a  stab 
in  the  parotid  region  giving  rise  to  recurrent  attacks  of  hemor- 
rhage, and  treated  successfully  by  temporary  J  ligature  of  the 


*  Ann.  of  Surg.,  August  1887,  p.  122.  In  this  fatal  case  both  external  carotids 
had  been  tied  to  check  the  rate  of  progress  of  malignant  disease  of  the  lower 
jaw,  floor  of  mouth,  and  tongue,  which  had  been  operated  on  repeatedly  without 
success. 

t  Mr.  Cripps'  list  is  interesting  to  the  surgeon.  In  the  first  10  it  is  to  be  pre- 
sumed that  ligature  of  the  external  carotid  would  have  been  the  wiser  course.  In 
2  the  bleeding  came  from  the  external  carotid  ;  in  1,  the  lingual ;  in  1,  thefacial ; 
in  r,  a  tonsillar  branch  ;  in  1,  a  branch  in  the  parotid  gland;  in  2,  the  internal 
maxillary  ;  in  1,  the  inferior  dental ;  in  i,  the  middle  meningeal ;.  in  1,  the  vertebral ; 
in  2,  the  internal  carotid  ;  in  1,  the  external  also  was  wounded  ;  in  1  the  source 
was  close  to  the  bifurcation  ;  in  2  the  common  carotid,  at  the  point  of  bifurcation, 
was  wounded  ;  in  1,  the  ascending  pharyngeal. 

+  Some  cases  in  which  Mr.  Treves  has  more  recently  made  use  of  this  step  are 
given  at  p.  486. 
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common  carotid  and  ligature  of  the  external  carotid  at  the  seat  o 
injury. 

A  man,  aged  thirty-one,  was  admitted  into  the  London  Hospital  with  thre 
wounds,  one  severing  the  lobule  of  the  left  ear  and  passing  into  the  parotid  glan. 
below  the  zygoma,  a  second  behind  the  ear,  and  a  third  over  the  mastoid  proce 
Hemorrhage,  occurring  about  a  week  later,  was  stopped  by  pressure.  Erysipela 
followed,  and  an  abscess  was  opened  in  front  of  the  ear.  About  three  wee' 
after  the  accident,  hemorrhage  again  occurred,  being  brought  on  by  a  lit  0 
coughing,  blood  running  out  from  all  the  incisions.  Though  it  was  agaii 
arrested  by  pressure,  Mr.  Rivington  judged,  from  the  size  of  the  stream  and  thi 
force  of  the  jet,  that  the  injured  vessel  must  have  been  the  external  carotid  in  tin 
parotid  gland. 

On  account  of  the  difficulty  of  securing  the  artery  at  the  seat  of  injury,  an' 
the  amount  of  blood  which  would  be  lost  before  this  could  be  accomplished,  an 
not  being  able  to  rely  upon  pressure  on  the  common  carotid  during  the  operation 
Mr.  Eivington  cut  down  first  on  the  common  trunk  at  its  bifurcation  and  pL 
a  temporary  ligature  of  catgut  round  it,*  tying  this  lightly  so  as  to  stop  t 
current  of  blood,  but  not  to  divide  the  inner  and  middle  coats. 

The  openings  in  the  parotid  region  being  explored  and  clots  turned  out,  a  little 
below  the  angle  of  the  jaw  was  found  a  hole  from  which  some  blood  issued  in  a 
feeble  stream.  The  external  carotid  was  ligatured  above  and  below  this  spot. 
The  ligature  in  the  main  trunk  was  then  untied,  and  left  in  situ  for  use  if  needed. 
All  bleeding  had  ceased,  and  there  was  no  recurrence.  The  patient  made  a  good 
recovery,  some  weakness  of  the  face  muscles  having  almost  disappeared  when  he 
left  the  hospital. 

Mr.  Eivington  draws  attention  to  the,  advantage  of  the  tempo- 
rary ligature  on  the  main  trunk,  rendered  very  evident  by  the 
fact  that  immediately  before  the  operation,  when  the  sponge  was 
removed,  arterial  blood  spurted  out  in  a  lively  jet,  whilst  after 
the  ligature  a  languid  stream  only  issued,  from  the  distal  side 
of  the  hole  in  the  external  carotid.  He  further  points  out  that 
the  employment  of  temporary  ligatures,  either  lightly  tied  or  left  I 
in  situ  for  nse  in  case  of  need,  is  capable  of  wider  application  hi 
the  treatment  both  of  heemorrhage  and  of  aneurisms. 

ii.  Aneurism  by  Anastomosis  of  Scalp  and  Side  of  Head  and 
Neck  (Fig.  135). — Here  the  ligature  of  the  external  carotid  should 
only  be  made  use  of  as  an  adjunct  to  local  treatment,  or  where 
this  has  failed. 

If  the  growth  is  not  too  large,  it  should  be  excised  with  anti- 
septic precautions,  tying  each  vessel  as  it  is  cut.  The  operation 
may  be  rendered  partly,  if  not  entirely,  evascular  by  the  use  of 
stout  india-rubber  bands  passed  round  the  back  of  the  head  and 
the  lower  jaw,  with  pledgets  of  lint  over  the  main  vessels—-  ■ 
temporal  or  external  carotid,  posterior  auricular,  and  occipital. 
Another  method  is  one  made  use  of  by  Mr.  Hutchinson  in  the 
removal  of  an  enormous  fibro-cellular  tumour  of  the  scalp — viz..  a 
Petit's  tourniquet  passed  around  the  back  and  sides  of  the  head 
and  lower  jaw  (p.  162). 


*  It  remained  uncertain  whether  this  temporary  ligature  was  placed  on 
external  or  the  common  carotid. 
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Tf  the  above  are  not  applicable,  the  external  carotid  mayZbe 
Jp  eliminlry  to  removing  the  tumour.  When  tins ,  »  bemg 
footed  any  skin  that  is  not  too  much  involved  shou  d  be  pre- 
yed If  this  is  impossible,  the  growth  must  be  taken  away, 
Sth  the  skin  over  it,  the  vessels  being  secured  as  cut.  Every 
iZs  must  be  taken  to  keep  the  wound  aseptic,  and  thus  promote 
•apid  granulation-healing,  completed  by  skin-grafting 

If  excision  is  not  feasible,  the  mam  vessels  of  supply  should  be 
mder-run  with  pins,  in  order  to  bring  about  their  closure  and, 
iltimately,  the  obliteration  of  the  growth. 

The  case  from  which  Fig.  13S  ^  taken  was  that  of  a  woman, 
lged  twenty-two,  who  was  thus  treated  by  Sir  W.  lergusson 
Pract.    Swrg.,    4th  edit. 

3.  162,  Kg.  73) :  F,G-  I3S' 

The  common  carotid  had  been 
deviously  tied  by  Mr.  Storks,  but 
ibe  vessels  slowly  increased  in 
;ize.    Long  needles  were  passed 
jnder  and  through  the  vessels  at 
the  most  prominent  points,  being 
sufficiently  strong  to   bear  the 
pressure,  made  by  twisting  strong 
threads  about  them  over  the  in- 
dueled  vessels  and  scalp.  At  some 
points  sloughing  occurred  ;  else- 
here   ulceration   loosened  the 
needles.   In  about  three  weeks,  as 
anticipated,     haemorrhage  took 
place.  Digital  pressure  was  made 
use  of  till  fresh  needles  were 
introduced  and  the  old  ones  with- 
drawn, when  threads  were  again 
applied,  and  the  bleeding  arrested. 
Further  inflammation  and  oblitera- 
tion of  the  vessels  ensued,  repeated 
haemorrhages  were  arrested  in  a 
similar  manner,  the  formidable 
affection  being  ultimately  com- 
pletely obliterated. 

In  a  similar  case  it  would  probably  be  wiser  to  tie  the  external 
carotid  before  inserting  the  pins. 

The  following  case,  published  by  Mr.  Wood  (Lancet,  1 881, 
vol.  ii.  p.  255);  is  an  excellent  instance  of  the  same  treatment, 
aided  by  the  antiseptic  advantages  of  the  present  day  : 

A  man,  aged  thirty-seven,  had  a  pulsating  tumour  in  the  right  parietal  region, 
of  the  size  of  a  hen's  egg,  with  a  bruit,  together  with  a  pulsating  swelling  run- 
ning forwards  to  the  left  orbit,  the  eyeball  being  pushed  forwards,  while  a  loose, 
pulpy,  neevoid  condition  extended  into  the  occipital  region.  With  antiseptic 
precautions,  stout  steel  pins  were  run  under  the  right  supra-orbital,  temporal, 
and  occipital  arteries.  The  left  occipital  and  temporal  had  to  be  occluded  before 
the  pulsation  stopped,  and  four  pins  were  also  passed  under  the  swelling  itself 
and  in  its  neighbourhood.    The  pins  were  passed  quite  down  to  the  bone,  and 


(Fergusson.) 
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were  made  to  emerge  clear  beyond  the  vessels.  These  were  compressed  •«« 
silk  over  thick  india-rubber  pads,  which  served  to  tighten  up  the  pressure  J\ 
pins  cut  through.  About  an  hour  after  the  operation  intense  neuralgic  pain  ' 
the  occipital  region  was  experienced  from  inclusion  of  the  nerve  The  I 
septic  precautions  were  stopped  in  ten  weeks,  and  the  patient  was  quite  cu 
without  any  bleeding,  suppuration,  or  sloughing,  save,  to  a  very  limited  extent ! 
one  spot.  l> c  \ 

As  these  cases  are  most  obstinate,  my  readers  will  excuse  m 
if  I  draw  their  attention  to  another  case  proving  that  li^atur 
of  the  external  carotid  (even  if  performed  on  both  sides)  is  no 
likely  to  be  successful  without  local  treatment  as  well— viz 
either  under-running  the  vessels  with  pins,  or  excision  It  i 
recorded  by  Dr.  Bryant,  of  New  York  (Annals  of  Surgery  Au<nm 
1887,  p.  116)  :  J  y      0  s 

The  patient,  aged  twenty-four,  had  a  well-defined  pulsating  tumour  at  the  sit, 
of  a  healed  scalp-wound  in  front  of  the  left  ear.  The  trunk  and  branches  of  th, 
temporal  and  the  occipital  were  concerned  in  the  growth.  As  this  was  rapidh 
increasing,  the  left  external  carotid  was  tied  with  catgut  about  half  an  inci 
above  its  origin.  Tying  the  lingual  artery  also  provided  a  branchless  portion  o- 
the  external  carotid  about  an  inch  in  extent.  The  ascending  pharyngeal  wa- 
sougbt  for,  but  not  found.  All  pulsation  was  at  once  checked,  and  the  growtl 
was  also  reduced  to  about  one-third  of  its  previous  size.  The  operation  wae 
antiseptic  throughout,  and  when  the  dressings  were  changed  for  the  first  time  iri 
ten  days,  a  slight  return  of  pulsation  was  noticed  in  the  tumour.  A  month  aftei 
the  operation,  pulsation,  thrill,  and  bruit  were  nearly  as  strong  as  before,  and  it 
was  decided  to  attack  the  tumour  itself  in  preference  to  tying  the  occipital  and 
temporal  branches,  or  the  right  external  ca.rotid.  The  arterial  circulation  was 
admirably  controlled  by  surrounding  the  head  with  two  strong  rubber  bands 
beneath  which  compresses  were  placed  at  the  points  where  arteries  passed  to 
supply  the  scalp. 

Dr.  Bryant  has  found  eight  other  cases  of  ligature  of  the  external  carotid  for 
the  cure  of  aneurismal  tumours  of  the  head,  face,  and  parotid  gland,  in  two  of 
which  both  the  vessels  were  tied  simultaneously.  This  latter  procedure  is  not 
reported  to  have  been  successful  in  either  case.  Of  a  total  of  nine  cases,  only 
one,  a  traumatic  aneurism  of  the  parotid,  was  cured  by  ligature  alone. 

Thus  it  would  appear  that  local  remedies — viz.,  excision  and 
under-running,  aided  by  ligature  of  the  chief  feeding  arteries— are 
most  likely  to  be  successful  in  this  disease,  which  so  often  baffles 
treatment.  Ligature  of  the  external  carotid,  on  one  or  both 
sides,  will  fail,  owing  to  the  free  collateral  circulation,  if  tried  by 
itself,  even  in  recent  traumatic  cases  without  much  general 
dilatation  of  the  vessels.  If  used  at  all,  it  should  be  so  as  an 
adjunct  and  a  preliminary  step  to  diminish  the  vascularity  of  the 
tumour  before  this  is  dealt  with  locally  by  the  methods  above 
indicated. 

iii.  Aneurism  of  the  External  Carotid. — The  treatment  of  this 
rare  condition  has  been  already  discussed  at  p.  477. 

iv.  As  a  Preparatory  Step  to  extirpating  Malignant  Tumours 
of  the  Upper  Jaw,  Pharynx,  &c,  or  as  a  Palliative  Step  where 
the  above  Extirpation  cannot  be  attempted. — This  question  has 
already  heen  discussed  at  p.  481. 
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Le  following  cases  (Dr.  Bryant,  Ann.  of  Surg.,  August  1887  p.  121)  arc  of 
Fit  bearing  on  this  matter.  In  each  of  these  cases  repeated  operations 
if  been  peTformed  for  removal  of  malignant  disease  involving  the  lower  jaw, 

1  of  the  mouth,  and  more  or  less  of  the  tongue.  Kapid  recurrence  had  taken 
\  L  in  each  case,  until,  the  use  of  the  knife  no  longer  appearing  feasible,  the 
/course  seemed  to  be  starvation  of  the  growth.  Accordingly,  this  was 
]  Lpted  by  simultaneous  ligature  of  both  the  external  carotids,  by  incisions 1  in 

e  usual  place,  the  enlarged  lymphatic  glands  found  b3ing  removed.    When  the 


Fig.  136. 


Parts  concerned  in  ligature  of  the  left  external  carotid  dissected.  M.  Angle  of 
the  mandible.  1.  Anterior  border  of  sterno-mastoid.  2.  Descendens  cervicis. 
3.  Hypoglossal.  4.  Posterior  belly  of  digastric.  5.  Lymphatic  gland  displaced 
from  its  position  over  the  artery.  6.  Venous  trunk  common  to  the  superior 
thyroid,  lingual,  and  facial,  hooked  downwards  so  as  to  show  the  spot  to  be 
chosen  for  the  ligature,  viz.,  between  the  origins  of  the  superior  thyroid  below  and 
the  lingual  and  facial  above.  7.  External  jugular  vein  descending  from  the 
parotid  gland  in  the  upper  angle  of  the  wound.    (Farabeuf. ) 

arotids  were  reached,  most  unusual  anomalies  were  found.  The  right  common 
arotid  bifurcated  beneath  the  posterior  belly  of  the  digastric,  which  was  divided 
jo  admit  of  passing  the  ligature.  On  the  left  the  bifurcation  was  behind  the 
hypoglossal  nerve,  which  was  drawn  down,  and  the  ligature  then  passed  just 
')elow  the  digastric.  The  lingual  and  facial  branches  were  not  seen  on  the  right 
ide,  but  this  caused  no  apprehension,  as  the  facial  was  said  to  have  been  tied 
5ome  months  before,  during  removal  of  the  diseased  sub-maxillary  gland  on  that 
[ide.   On  the  left  side  the  branches  of  the  external  carotid  were  normal.  The 
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operations  were  antiseptic  throughout.  The  malignant  growth  diminished  in  siz 
rapidly,  the  discharge  became  scanty,  thin,  and  watery,  and  the  ability  to  spea" 
and  swallow  improved  quickly.  On  the  fifth  day  a  portion  of  the  growth  on  the 
right  side  sloughed  out,  leaving  an  aperture  bounded  by  sloughy  tissue,  at  the 
bottom  of  which  could  be  seen  necrosed  bone  in  the  lower  jaw.  Nine  days  after 
the  operation  profuse  haemorrhage  took  place,  with  a  fatal  result.  This  haemor- 
rhage was  caused  by  sloughing  of  some  of  the  diseased  starved  tissue,  into  whic 
the  trunk  common  to  the  facial  and  lingual  passed. 

In  the  second  case  no  haemorrhage  or  sloughing  followed  on  the  ligature  of  the 
external  carotids.  For  two  months  the  state  of  the  patient  was  much  improved, 
the  growth  showed  but  little  tendency  to  increase,  and  the  pain  and  dyspb 
did  not  return.  Then  profound  cancerous  cachexia  set  in,  with  emaciation  an 
loss  of  strength,  beyond  which  there  is  no  note. 

v.  Hemorrhage  from  Middle  Meningeal  Artery  after  trephining. 
— This  matter  has  been  considered  at  p.  186,  and  more  fully  Guy's 
Hosp.  Rep.,  vol.  xliii.,  where  it  is  shown  that  severe  haemorrhage  is 
not  uncommon  after  a  wounded  middle  meningeal  has  been  exposed 
by  trephining,  but  that  the  bleeding  will  usually  yield  to  measures 
short  of  ligature  of  the  external  carotid. 

Guide. — The  anterior  border  of  the  sterno-mastoid  above  the 
hyoid  bone. 

Eelations. — The  external  carotid  extends  from  the  upper 
border  of  the  thyroid  cartilage  to  a  point  midway  between  the 
external  auditory  meatus  and  the  condyle  of  the  jaw ;  beyond 
this  point  it  is  continued  on  as  the  temporal,  having  just  before 
given  off  the  internal  maxillary.  In  the  first  part  of  its  course- 
the  external  is  somewhat  nearer  the  middle  line  than  the  internal 
carotid,  and  is  more  superficial  than  this  throughout. 

In  Front. 

Skin ;  fasciae ;  platysma  ;  nerves  from  transverse 
cervical  and  facial ;  superficial  veins. 

Lingual  and  facial  veins. 

Digastric  and  stylo-hyoid. 

Parotid,  facial  nerve ;  temporo-maxillary  and 
other  veins. 

Inside.  Outside. 
Pharynx.  Parotid. 

Hyoid  bone.  Temporo-maxillary  vein,  when 

Ramus  of  jaw.  this  descends  to  join  the  in- 

Parotid.  temal  jugular. 

External 

carotid. 

Behind. 

Parotid  gland. 

Superior  laryngeal. 

Glosso-pharyngeal. 

Stylo-glossus  and  stylo-pharyngeus. 

The  veins  in  relation  with  the  external  carotid  vary  a  good 
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deal.  Bllt»  iu  Edition  to  the  lingual  and  facial  crossing  it,  a 
number  of  veins  joining  the  external  and  anterior  to  the  internal 
faffular  may  form  a  kind  of  plexus  round  the  artery,  and  the 
temporo-maxillary  may  descend  outside  the  artery  to  join  the 
internal  instead  of  the  external  jugular. 
Branches  :* 

Anterior.  Posterior.  Ascending.  Terminal. 
Superior         Auricular.  Ascending.  Temporal. 

thyroid.       Occipital.  pharyngeal.  Internal 

Lingual.  maxillary. 
Facial. 

Operation. — This  is  performed  at  two  spots  : 
a.  Below  the  digastric  (Figs.  136,  137). 
1).  Above  this  muscle,  behind  the  ramus  of  the  jaw. 
a.  Below  the  Digastric. — This  is  the  operation  more  frequently 
performed  in  order  to  cut  off  the  blood-supply  through  all  the 
branches  of  the  artery.    Though  these  are  so  numerous,  and  vary 
somewhat,  there  is  usually  a  spot,  from  ^  to  f  inch,  between  the 
superior  thyroid  and  the  lingual  on  which  a  ligature  may  be  safely 
placed,  especially  if  the  superior  thyroid  and  Unguals  are  ligatured 
as  well. 

The  position  of  the  patient's  head  and  that  of  the  surgeon  being 
the  same  as  at  p.  482,  an  incision  3  inches  long  is  made,  in  the  line 
of  the  artery,  from  the  angle  of  the  jaw  to  the  upper  border  of  the 
thyroid  cartilage,  about  ^  inch  in  front  of  the  anterior  border  of 
the  sterno-mastoid.  This  incision  should  divide  skin,  fasciae,  and 
platysma ;  any  superficial  veins  being  secured,  the  cellular  tissue 
in  front  of  the  muscle  is  opened  up,  and  the  posterior  belly  of  the 
digastric  or  the  hypo-glossal  sought  for  as  guides  to  the  vessel. 
In  doing  this  the  sterno-mastoid  should  be  drawn  outwards,  any 
large  veins — e.g.,  facial  or  lingual — pulled  aside  with  a  strabismus- 
hook  or  secured  with  double  chromic-gut  ligatures  before  division. 
The  muscle  or  the  nerve  being  defined,  the  pulsation  of  the  artery 
is  felt  for  below  them,  and  the  vessel  carefully  cleaned  just  above 
the  thyroid  cartilage.  The  use  of  the  steel  director  or  knife  should 
be  most  cautious  on  the  outer  side  of  the  artery,  where  lie,  below, 
the  internal  jugular  and  internal  carotid.  At  the  same  time  the 
presence  of  the  descendens  cervicis  on  the  artery  is  to  be  re- 
membered, and  that  of  the  superior  laryngeal  nerve  runnino- 
obliquely  downwards  and  inwards  behind  the  vessel.  The  needle 
should  be  passed  from  without.  The  superior  thyroid  and  lingual 
should  be  ligatured  at  the  same  time,  and  the  ascending  pharyngeal 
11  it  can  be  found. 


While  this  is  a  common  arrangement,  it  is  by  no  means  the  only  one. 
ery  frequently  one  trunk  gives  off  two  or  three  arteries.  Sometimes  all  the 
ranches,  save  the  two  terminal,  arise  very  close  together,  the  external  carotid 

constituting  then  an  arterial  axis.  It  is  the  presence  of  these  branches  which 
naoles  the  surgeon  to  decide  whether  he  is  dealing  with  the  external  or  internal 

carotid. 


2  I 
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b.  Above  the  Digastric,  behind  the  Ramus  of  the  Jaw.- 

This  operation  has  the  disadvantage  of  probably  entailing  th< 
division  of  important  branches  of  the  facial  nerve. 

The  head  and  shoulders  being  duly  raised  and  supported,  th 

Fig.  137. 


Ligature  of  the  temporal,  facial,  external  carotid,  and  occipital  artery  is  shown 
here.  In  the  ligature  of  the  external  carotid,  the  angle  of  the  jaw,  digastric,  and  the 
opened  deep  cervical  fascia  are  seen  above.  Overlying  the  artery  is  an  enlarged 
lymphatic  gland  ;  outside  it  is  the  inner  edge  of  the  sterno-mastoid  ;  the  facial 
vein  crosses  it,  and  descending  to  join  this  on  the  inner  side  is  a  large  communi- 
cating branch  from  the  internal  maxillary  vein.  The  occipital  artery  is  shown 
ligatured  behind  the  mastoid  process.  The  edges  of  the  cut  posterior  half  of  the 
sterno-mastoid  are  shown  in  the  upper  and  lower  parts  of  the  wound.  Above  the 
artery,  under  the  upper  part  of  the  thread,  is  a  part  of  the  splenius  capitis,  cut. 
The  vessel  itself  rests  on  some  fascia  continuous  with  that  over  the  complexus. 

surgeon  makes  an  iucision  downwards  from  the  tragus  of  the  ear. 
just  behind  the  ramus  of  the  jaw,  dividing  the  skin  aud  fasciae 
The  sterno-mastoid  must  now  be  drawn  outwards  and  the  digastric 
and  stylo-hyoid  downwards,  and  it  will  probably  be  needful  to 
divide  these  latter  muscles  partially  in  order  to  secure  the  artery 
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before  it  enters  the  parotid  gland,  this  structure  being  drawn 
uowards  and  forwards. 

The  needle  may  be  passed  from  either  side  as  is  most  con- 
venient to  the  surgeon.  _  _  , 

Several  veins  communicating  between  the  iacial  ana  the 
external  jugular  will  probably  cross  the  line  of  incision,  and  must 
be  dealt  with. 

LIGATURE  OF  THE  INTERNAL  CAROTID. 

Indications. — These  are  extremely  few. 

1.  Wounds,  usually  Stabs. — The  following  striking  case  is 
quoted  by  Dr.  Lidell,*  and  reflects  the  greatest  credit  on  the 
medical  men  concerned  : 

On  July  31,  1869,  a  man  was  wounded  in  the  neck,  at  the  angle  of  the  lower 
jaw,  by  a  knife,  which  penetrated  several  inches,  opening  the  internal  carotid. 
Alarmed  by  the  tremendous  outjets  of  arterial  blood,  Dr.  Denning,  in  whose 
drug-store  the  stabbing  occurred,  at  once  compressed  the  carotids.  Happening 
to  be  close  at  hand,  Dr.  A.  T.  Lee  promptly  cut  down  upon  the  artery  by  the 
sual  incision,  exposed  it  by  careful  dissection,  found  the  bleeding  point,  and 
applied  a  ligature  on  the  cardiac  side  of  it.  Haemorrhage  now  occurring  from  the 
upper  end  was  arrested  by  a  ligature  on  the  distal  side  of  the  wound.  The 
patient  was  pulseless,  and  death  was  considered  imminent,  but,  under 
energetic  stimulation  with  whisky  and  ammonia,  the  circulation  soon  became 
good,  and  the  patient  made  a  good  recovery,  being  in  active  work  nine  years 
later. 

2.  Aneurism,  f — If  this  is  non- traumatic  ^  in  origin  and  sac- 
culated, the  decision  as  to  treatment,  if  pressure  has  failed,  must 
lie  between  the  Hunterian  operation  of  ligaturing  the  common 
carotid,  or,  if  the  artery  is  sound,  and  if  there  be  room  above  as 
well  as  below  the  aneurism,  of  placing  ligatures  above  and  below 
the  sac,  and  opening  this  to  turn  out  the  clots.  But  one  or  both 
of  the  above  conditions  may  very  likely  be  absent. 

If  the  aneurism  be  traumatic,  resulting  from  a  stab  or  gunshot 
injury  in  the  neck,  or  if,  in  spite  of  other  treatment,  it  is  steadily 
increasing,  the  only  operation  likely  to  avail  is  the  old  one. 
i  The  following  cases  jare  excellent  instances  of  the  difficulties 
which  may  be  met  with  in  these  cases,  and  how  they  should  be 
dealt  with  : 

Br.  Prewitt,  of  St.  Louis  [Trans.  Amer.  Surg.  Assoc.,  vol.  iv.  p.  233),  has 
recorded  the  following  most  interesting  case  of  traumatic  aneurism  :  A  negress, 
aged  seventeen,  was  shot  with  a  revolver  bullet,  which  entered  the  cheek  over 

*  Intern.  Encycl.  of  Surg.,  vol.  iii.  p.  111 ;  Amer.  Journ.  Med.  Sci.,  January  1870 
•PP-  142,  143. 

t  Aneurism  of  the  internal  carotid  here  refers  to  the  cervical  part  of  the  artery. 

ne  treatment  of  orbital  aneurism,  which  often  depends  on  arteriovenous  com- 
munication (traumatic  or  idiopathic)  between  the  internal  carotid  and  the 
cavernous  sinus,  has  already  been  considered  at  p.  477. 

+  The  rareness  of  disease,  and  thus  of  idiopathic  aneurism,  here  is  well 
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the  malar  bone  and  passed  backwards.  Profuse  haemorrhage  took  place  at  once 
from  the  wound  of  entrance,  there  being  none  of  exit.  This  was  controlled  by 
pressure.  A  swelling  quickly  appeared  between  the  ramus  of  the  jaw  and  the 
mastoid  process,  which  three  months  later  was  found  to  project  into  the  pharyn-. 
geal  cavity,  crowding  the  tonsil  over  the  middle  line  and  resting  against  the 
uvula.*  Externally  the  swelling  reached  from  the  temporal  bone  to  the  hyoid 
Expansile  pulsation,  well-marked  bruit,  and  thrill  were  present.  Sense  of  taste 
was  lost  in  the  right  side  of  the  tongue,  which  was  atrophied,  and,  when  pro- 
truded,  inclined  to  the  right.  Pressure  on  the  common  carotid  arrested  pulsation 
in  the  tumour,  and  caused  some  decrease  in  size.  There  was  no  perceptible 
difference  in  the  right  and  left  temporal  pulses  ;  the  pupils  were  equal.  There 
was  persistent  headache,  and  sometimes  roaring  in  the  right  ear.  Difficulty  a 
swallowing  had  existed  from  the  first.  The  general  condition  was  unsatis- 
factory. 

It  was  decided  to  tie  the  common  carotid  at  once,  but  though  the  pulsation 
and  thrill  in  the  sac  seemed  arrested  at  first,  they  returned  in  a  few  minutes.  It 
was  then  decided,  as  a  forlorn  hope  (because  the  diagnosis  had  placed  the  open 
ing  of  the  sac  close  to  the  carotid  foramen),  to  extend  the  incision  upwards  in 
front  of  the  tragus  to  determine  the  feasibility  of  laying  open  the  sac,  and  tying 
the  vessel  upon  the  distal  side  of  it. 

A  cautious  dissection  t  at  the  back  and  upper  part  of  the  sac  showed  that  this 
filled  all  the  space  between  the  mastoid  process  behind  and  the  condyle  and 
ramus  of  the  jaw  in  front,  the  sac  seeming  also  to  blend  with  the  skull  or  to  be 
closely  adherent  to  it.  A  little  reflection  made  it  apparent  that  any  attempt  to 
deal  with  the  sac  after  the  method  of  Mr.  Syme  would  in  all  probability  prove 
disastrous,  as  it  would .  almost  certainly  be  found  that  there  was  no  portion  oi 
the  artery  between  the  carotid  foramen  and  the  sac  to  be  tied.  The  wound  was 
washed  out  with  bichloride  solution,  drained  and  closed.  On  the  evening  of  the 
eighth  day,  there  having  been  pyrexia  and  free  suppuration  of  the  wound  in  the 
interval,  hemorrhage  took  place  from  the  sac.  The  wound  was  enlarged,  and 
search  made  with  the  finger  for  the  orifice  of  the  artery  or  the  carotid  foramen. 
The  search  being  fruitless,  and  it  seeming  certain  that  laying  open  of  the  sac  or 
removal  of  the  finger  would  be  followed  by  speedily  fatal  haemorrhage,  the  sac 
was  packed  with  strips  of  lint  rolled  in  iodoform.  Haemorrhage  did  not  recur, 
but  the  patient  died  exhausted  twenty-five  days  after  the  first  operation. 

The  autopsy  was  conducted  under  great  difficulty,  but  it  was  thought  that  it 

was  made  out  that  the  opening  in  the  artery  was  close  to  the  carotid  foramen. 

Death  seemed  largely  due  to  septic  causes— e.g.,  thrombosis  of  the  inferior 

petrosal  and  of  the  lateral  sinuses. 

*  With  reference  to  this  tendency  of  internal  carotid  aneurisms  to  project 
inwards,  Dr.  Prewitc  thus  quotes  from  Prof.  Agnew  (Surgery,  vol.  i.  p.  591) 
"  The  deep  situation  of  the  artery,  covered  as  it  is  externally  by  the  stylo-hycnd 
stylo-pharyngeus,  and  stylo-glossus  muscles,  and  by  dense  aponeurotic  structures 
which  extend  down  to  the  styloid  process,  prevents  any  very  marked  prominence 
of  such  a  tumour  on  the  surface  of  the  neck,  and,  as  the  artery  is  separated  froa 
the  pharynx  only  by  the  mucous  membrane  and  the  constrictor  muscle,  »a 
extension  inwards  becomes  an  anatomical  necessity.  Indeed,  in  this  pecuharm 
lies  the  chief  difference  between  aneurism  of  the  internal  carotid  and  aneurism 
situated  at  the  division  of  the  common  trunk." 

f  It  was  suggested  by  Prof.  Agnew,  at  the  discussion  on  this  paper,  that 
jaw  should  have  been  divided  and  the  pieces  pulled  aside  to  facilitate  tnrtne 
dissection,  but  Dr.  Prewitt  found  that  the  jaw  and  sac  were  ^>**"* 
and,  even  if  separation  could  have  been  effected,  there  would  have  been  no  arter 
above  that  could  have  been  tied. 
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Dr  Prewitt  points  out  that  such  an  aneurism  might  be  mistake  n 
for  one  of  the  occipital,  vertebral,  and  perhaps  of  the  internal 
maxillary  or  one  of  its  branches.  The  chief  diagnostic  points  are 
We  projection  into  the  pharynx,  the  evidence  of  pressure  on  the 
lvao-us  and  glossopharyngeal  (p.  500),  and  the  exclusion  ot  the 
vertebral,  by  the  effects  of  digital  pressure  below  the  sixth  cervical 
vertebra  '(p.  504).  He  also  shows  ,  by  several  cases  that  aneurism 
of  the  internal  carotid  has  repeatedly,  owing  to  the  interference 
with  speech  and  swallowing,  the  pain  in  the  neck,  and  the 
difficulty  in  opening  the  mouth,  been  taken  for  tonsillar  abscess, 
and  with  fatal  results.  One  of  these  cases  may  be  quoted 
;here  : 

A  man,  aged  twenty-eight,  was  shot,  on  September  30,  1879,  through  the  right 
(infra-orbital  region.  No  haemorrhage.  At  the  end  of  a  week  the  swelling  in  the 
{face  had  entirely  subsided,  but  tumefaction  of  the  right  side  of  the  neck  remained. 
(On  the  eighth  day  the  patient  was  out.  On  the  fifteenth  he  called  at  Dr.  Lee's 
office,  and  complained  of  inability  to  speak  or  swallow,  and  also  of  severe  pain  in 
'the  right  side  of  the  neck,  which  he  said  he  could  not  bend.  His  appearance 
>as  that  of  a  man  suffering  from  severe  tonsillitis.  With  considerable  difficulty 
I  Dr.  Lee  succeeded  in  opening  the  patient's  mouth  enough  to  permit  of  limited 
inspection.  The  tonsils  and  soft  palate  were  so  swollen  as  to  preclude  inspection 
iof  the  pharynx.  On  the  hard  palate  there  was  a  small  firm  tumour  about  the 
I  size  of  a  hickory-nut.  Thinking  this  might  be  the  ball  surrounded  by  inflam- 
matory products,  an  exploratory  incision  was  made.  On  the  removal  of  some 
clots  of  blood,  there  was  a  gush  of  arterial  blood.  In  consequence  of  the 
(Struggles  of  the  patient,  Dr.  Lee  was  unable  to  control  the  haemorrhage,  and 
death  ensued  in  a  few  minutes. 

In  the  discussion  which  followed  on  Dr.  Prewitt's  paper,  the 
following  case  of  traumatic  aneurism  of  the  internal  carotid 
following  a  stab  in  the  neck  was  related  by  Dr.  Briggs,  of  Nash- 
ville : 

A  man,  aged  twenty-three,  had  an  expansile  tumour  in  the  left  parotid  region, 
;  encroaching  on  the  throat,  causing  difficulty  in  swallowing.    There  was  a  loud 
bruit,  and  pulsation  in  the  swelling  was  lessened  by  pressure  on  the  common 
carotid.   A  small  cicatrix  pointed  to  the  receipt  of  a  stab  six  weeks  before. 

Acting  on  the  principle  that  a  traumatic  aneurism  is  simply  a  wounded  artery, 
and  should  be  treated  as  such,  Dr.  Briggs  performed  the  old  operation.    A  knife 
being  pushed  into  the  most  prominent  part  of  the  swelling,  this  opening  was 
plugged  with  a  finger,  which  appeared  to  find  the  wound  in  the  artery.  The 
opening  being  enlarged  upwards  and  downwards,  large  clots  were  removed, 
■followed  by  a  gush  of  arterial  blood,  which  was  arrested  by  stuffing  the  wound 
1  with  sponges.   The  incision  being  prolonged  downwards,  the  common  carotid 
,  was  tied.   On  the  removal  of  the  sponges,  the  haemorrhage  was  as  violent  as 
1  before,  and  was  only  arrested  by  the  pressure  of  a  finger  in  the  sac.    While  this 
was  kept  up,  the  tissues  were  scratched  through,  and  a  ligature  placed  above 
and  below  the  opening.    Though  the  incision  measured  8  inches,  there  was 
j  scarcely  sufficient  room.    At  the  bottom  of  the  wound  the  styloid  process  could 
i  be  seen,  and  just  anterior  and  internal  to  it  the  ligatures  on  the  internal  carotid. 
The  patient  made  a  good  recovery. 

It  will  be  seen  that  the  two  cases  of  Dr.  Prewitt  and  Dr. 
I  Bnggs  differ  widely.    Though  both  were  traumatic,  in  one  there 
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was  room  to  place  a  distal  ligature,*  in  the  other  there  was  not. 
The  fact  that,  in  the  latter,  hemorrhage  did  not  recur  for  the 
twenty-five  days  in  which  the  patient  lived  after  plugging  the, 
sac,  leads  one  to  hope  that  plugging  with  aseptic  gauze,  firmly' 
and  carefully  against  the  base  of  the  skull,  might  be  successful  hi 
such  another  case,  if  the  wound  could  be  kept  aseptic,  and  the 
dysphagia  met  by  tube-feeding. 

Line  and  Guide. — These  are  practically  the  same  as  those 
given  for  the  common  carotid.  The  internal  carotid  lies  outside 
and  rather  behind  the  external  carotid.  Soon  after  its  commence- 
ment it  becomes  too  deeply  placed  to  admit  of  ligature. 

Relations  in  the  Neck: 

In  Front. 
Skin ;  fasciae  ;  platysma. 

Sterno-mastoid ;  stylo-glossus ;  stylo-pharyngeus 
Glosso-pharyngeal  nerve. 
Parotid  gland. 

Outside. 
Internal  jugular. 
Vagus. 


Inside. 
Pharynx. 

Ascending  pharyngeal. 
Tonsil. 


Internal 
carotid. 

Behind. 


Rectus  capitis  anticus  major. 
Superior  laryngeal  nerve. 

Operation.— This  is  much  the  same  as  that  for  ligature  of  the 
external  carotid.  The  artery  can  only  be  tied  in  its  first  and 
more  superficial  part.    It  here  lies  outside  and  rather  behind  the 

external  carotid.  , 
Thus  the  incision  should  be  made  along  the  anterior  border  oi 
the  sterno-mastoid,  and  not  just  in  front  of  it,  the  centre  of  the 
incision  lying  about  \  inch  above  the  upper  border  of  the  thyroid 
cartilage.  The  sterno-mastoid  being  defined,  and  the  cellular 
tissue  opened  up  in  front  of  it,  the  same  superficial  structure, 
will  be  met  with  as  in  the  external  carotid  (p.  490)-  _vvlie]Mf 
carotids  are  found,  the  external  should  be  drawn  inwards,  and  fcbe 
digastric  upwards.  The  needle  should  be  passed  from  without 
inwards,  avoiding  the  internal  jugular  and  the  vagus. 

LIGATURE    OF   THE   VERTEBRAL  ARTERY. 

Indications.  .  ,     ^ori  -jftreJ 

(i)   Wounds,   (2)  Traumatic  Aneurisms,   may  be  consiaereu 

*  Dr.  Briggs,  in  replying  (p.  256),  said  that,  though  the  opening  in  thejnterna 
carotid  was  very  close  to  the  carotid  canal,  not  more  than  4  inch  from  * 
operation  was  not  so  very  difficult. 


LIGATURE  OF  THE  VERTEBRAL.  5°3 


-or-ether  There  is  liable  to  be  much  obscurity  as  to  whether  it 
|s6the  vertebral  or  some  other  artery— e.g.,  inferior  thyroid, 
Lending  cervical,  common  carotid,  or,  if  higher  up,  the  occipital 
L  which  Is  attacked,  and,  when  it  is  decided  that  it  is  the  vertebral 
artery,  it  is  by  no  means  easy  to  carry  out  satisfactory  treatment. 
The  best  course  is  to  enlarge  the  wound,  and  to  decide,  with  the 
Snger,  the  relation  of  the  wounded  vessel  and  of  the  haemorrhage 
|:0  "the  transverse  processes  of  the  vertebrae.  The  direction  of  the 
ivound,  and  the  effect  of  pressure  below  and  above  the  level  at 
phich  '  the  vertebral  ceases  to  be  compressible— i.e.,  above  the 
[' carotid  tubercle"  (vide  infra) — will  also  be  helpful. 

If  the  wound  is  low  down,  there  are  between  2  and  3  inches 
Lf  the  artery  available  for  ligature,  and  this  should  be  placed 
•ibove  aud  below  the  wound.  But  if,  as  is  more  frequent,  the 
wound  is  higher  up  in  the  neck,  it  will  be  almost  impossible, 
even  after  exposing  and  clipping  away  the  anterior  roots  of  the 
transverse  processes,  to  find  and  secure  the  artery,  and  the 
best  course  will  be  to  plug  the  wound,  as  successfully  done  by 
|Dr.  Kocher,  of  Berne.* 

\  A  man,  aged  forty-eight,  had  heen  stabbed  in  the  neck.  Daily  haemorrhages, 
often  profuse,  took  place  for  three  weeks,  in  spite  of  plugs  of  charpie  soaked  in 
oerchloride  of  iron.  On  admission  into  the  hospital  a  wound  was  found  about 
[m  inch  to  the  left  of  the  spine,  at  the  level  of  the  fifth  and  sixth  cervical 
Vertebrae.  Through  the  wound  was  seen  a  swelling,  feebly  pulsating.  On 
removing  coagula  and  opening  up  the  wound,  free  arterial  haemorrhage  came 
:rom  a  cavity  about  the  size  of  a  small  apple,  at  the  bottom  of  which  transverse 
processes  could  be  felt.  The  bleeding  came  from  both  the  central  and  peripheral 
;nds  of  the  artery,  between  the  transverse  processes  of  apparently  the  fifth  and 
sixth  vertebrae.  As  a  ligature  could  not  be  applied,  a  pea-like  bit  of  charpie, 
soaked  in  solution  of  iron  perchloride,  was  introduced  between  the  transverse 
processes.  The  head  was  kept  fixed  with  a  stiff  collar.  On  removal  of  the  plug 
on  the  fourth  day,  partly  with  a  stream  of  water,  partly  with  forceps,  no  bleeding 
followed.  The  patient  was  discharged  cured  in  five  weeks,  having  had  a  slight 
ittack  of  erysipelas. 

In  the  above  paper  Maisonneuve  is  said  to  have  tied  the  vertebral 
aud  inferior  thyroid  arteries,  and  removed  a  bullet.  The  haemor- 
rhage was  arrested,  but  death  occurred  from  purulent  infiltration 
into  the  spinal  canal.  The  above  appears  to  have  been  a  case  of 
igature  of  the  artery  before  its  entrance  into  the  vertebral  canal. 

Aneurisms  of  the  vertebral  are  always  traumatic.  There  are 
about  twenty-four  t  cases  on  record  of  aneurisms  and  wounds  of 
his  vessel.  The  situation  varies  much.  Usually  it  is  high  up, 
jaear  the  mastoid  process.  J 

*  Langenbeck's  Arch.  f.  Klin.  Chir.,  Bd.  xii.  S.  867;  A  full  abstract  of  the 
?aper  is  given  in  the  8yd.  Soe.  Bien.  Betr.,  1871-72,  p.  202. 

T  Barbieri,  of  Milan,  quoted  by  Kocher  (loc.  supra  cit.),  has  collected  sixteen  ; 
Pilz  (Langenbeck's  Arch.  f.  Klin.  Chir.,  Bd.ix.)  has  gathered  together  four.  Then 
^bere  is  Kocher's,  one  by  Liicke  in  the  same  Arch.,  Bd.  viii.  S.  78,  and  the  American 
pase  given  below. 

1  t  In  nine,  according  to  Kocher,  the  wound  was  at  or  above  the  second  cervical 
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The  difficulty  of  diagnosis  of  wounds  of  the  vertebral  and  other 
arteries,  and   their  results,  has  been  already  alluded  to.  Mr. 
Holmes  {Lancet,  July  26,  1873)  states  that  there  are  eleven  cases 
in  which  the  carotid  has  been  tied  for  wound  or  aneurism  of  the ' 
vertebral,  of  course  with  no  advantage.    This  mistake  seems  to 
have  arisen  from  forgetfulness  of  the  fact  that,  while  pressure  on 
the  common  carotid  below  the  transverse  process  of  the  sixth 
cervical  vertebra  will  check  all   pulsation  in  the  carotid,  the 
branches  of  the  carotid,  and  aneurisms  situated  on  them,  it  will 
also  check  pulsation  in  a  vertebral  aneurism.    Mr.  Holmes  points 
out  that  the  above  "carotid  tubercle"  is  higher  up  than  is 
usually  supposed,  being  situated  2  to  3  inches  above  the  clavicle, 
and  he  lays  down  the  rule  that,  when  a  traumatic  aneurism  is 
situated  in  the  course  of  the  vertebral,  and  its  pulsations  are 
commanded,  however  completely,  by  pressure  on  the  common 
carotid  low  in  the  neck,  it  ought  not  to  be  treated  as  being 
carotid,  or  as  affecting  a  branch  of  the  carotid,  until  it  is  clearly 
proved  that  its  pulsations  are  stopped  by  pressure  applied  above 
the  level  at  which  the  vertebral  ceases  to  be  compressible — i.e., 
above  Chassaignac's  carotid  tubercle.    Ligature  of  the  vertebral 
artery  in  the  first  few  inches  of  its  course  being  so  very  rarely 
available,  compression  of  the  artery  low  down,  with  the  aid  of  an 
anaesthetic  if  needful,  and  with  the  additional  help  of  direct  pres- 
sure or  cold  on  the  aneurism  above,  should  be  made  use  of. 

Dr.  Weir  {New  York  Archives  of  Medicine,  1884)  records  a  case  of  a  man  stabbed 
on  the  right  side  of  the  neck,  about  f  inch  below  the  ear,  just  in  front  of  the 
sterno-mastoid.  A  traumatic  aneurism,  believed  to  be  of  the  vertebral,  slowly 
developed.  Digital  pressure  over  the  carotid  tubercle  was  made  use  of,  and  in 
three  hours  the  tumour  was  cured. 

If  pressure  fails,  and  if  the  aneurism  increases  in  size,  the 
surgeon  must  decide  between  running  the  risk  of  injecting 
ergotine,  or  the  use  of  coagulants,  or  opening  the  swelling_  and 
plugging  it.  In  the  latter  case  aseptic  gauze  strips— viz.,  iodo- 
form or  sal  alembroth— should  be  made  use  of  in  preference  to 
the  perchloride  of  iron.  The  gauze  should  be  carried  mto  the 
aneurism,  the  wound  being  opened  sufficiently  freely  to  allow  the 
surgeon  to  see  what  he  is  about,  and  the  head  should  afterwards 
be  kept  rigidly  still.* 

(3)  Ligature  of  the  Innominate  Artery,  either  at  the  same 
time  to  prevent  Secondary  Haemorrhage,  or,  later  on,  to  arrest 
this  when  it  has  occurred  at  the  seat  of  Ligature  owing  to  the 
Eeflux  of  Blood  from  the  Subclavian  (p.  534-)- 


vertebra  ;  in  two,  "  at  the  upper  part  of  the  neck  ; "  in  six  it  was  below  the  second 
cervical  vertebra.    In  four  of  the  latter  it  was  in  the  neighbourhood  ot  tn 
external  carotid  artery  and  its  branches  ;  thus  in  one  the  wound  was  at  the  ang 

°f  *  In  one  case  related  by  Kocher  the  nerves  lying  behind  the  artery  were 
injured,  and,  in  another,  dangerous  inflammation  of  the  spinal  meninges 
place. 
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(a)  Epilepsy.— Dr.  Alexander,  of  Liverpool,  has  performed 
this  operation  in  thirty-six  cases,  after  the  first  case  usually  tying 
both  arteries  simultaneously.  The  following  (Diet,  of  Surg.,  vol.  11. 
786)  is  his  opinion  of  the  value  of  the  operation : 
The  operation  was  performed  in  the  hope  that  a  diminution 
of  blood  to  the  hinder  brain  and  spinal  cord  would  result  m  a 
lessening  or  cessation  of  the  epileptic  convulsions,  it  being 
expected  that  the  diminution  would  be  more  permanent  to  the 
parts  supplied  after  ligature  of  the  vertebrals  than  after  ligature 
of  other  vessels,  on  account  of  the  absence  of  anastomosing 
ranches,  and  the  restraints  to  dilatation  of  the  unligatured  vessels 
,y  the  long  canals  through  which  the  vessels  pass.  For  a  time 
hese  expectations  were  realised,  but  soon  relapses  occurred,  and 
in  May  1884  an  analysis  of  thirty-six  cases  showed  only  eight 
cases  which  have  had  so  few  fits  since  operation  that  they  may  be 
practically  considered  cured.  Eleven  were  for  several  months  so 
much  improved  that  they  seemed  to  be  cured ;  and  although  the 
fits  have  recurred  in  all,  yet  the  improvement  is  still  distinctly 
manifest  in  many.  In  sixteen  cases  there  did  not  seem  to  be  any 
decided  improvement.  Three  died  out  of  the  thirty- six — one  from 
hemorrhage,  one  from  embolism,  and  one  from  pleurisy.  All  the 
cases  operated  on  were  chronic,  hopeless  epileptics,  many  of  whom 
had  become,  gradually,  mentally  affected.  Not  one  of  the  latter 
was  permanently  benefited  to  any  practical  extent.  On  account 
of  the  uncertainty  as  to  what  cases  will  derive  benefit  from  the 
operation,  Dr.  Alexander  has  ceased  to  recommend  or  perform  the 
operation.  As  far  as  he  can  at  present  see,  this  chapter  of  surgery 
may  be  closed. 

Relations. — The  vertebral  artery,  the  largest  and  usually  the 
first  branch  of  the  subclavian,  arises  from  the  upper  and  back 
part  of  the  artery,  and  ascends  at  first  a  little  outwards  and 
backwards  to  reach  the  foramen  in  the  transverse  process  of  the 
sixth  (sometimes  the  fifth  or  seventh)  cervical  vertebra.  Travers- 
ing these  foramina,  it  passes  through  that  of  the  axis ;  it  then 
bends  outwards  and  upwards  to  reach  that  of  the  atlas,  and  then 
passing  backwards  lies  in  a  deep  groove  on  the  posterior  arch  of 
the  atlas  behind  the  articular  process,  beneath  the  sub-occipital 
nerve.  In  this  position  it  lies  in  the  sub-occipital  triangle. 
Finally,  it  pierces  the  posterior  occipito-atloid  ligament  and  dura 
mater,  and,  running  upwards  and  forwards  through  the  foramen 
magnum,  winds  round  to  the  front  of  the  medulla  to  join  its  fellow 
and  form  the  basilar  at  the  lower  border  of  the  pons  Varolii. 

Behind. 

Cervical  nerves  (in.  vertebral  canal). 
Sympathetic  plexus. 

Outside.  Inside. 
Scalenus  anticus  and  phrenic  nerve.  Longus  colli. 

Vertebral  Artery. 
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In  Front. 

Internal  jugular. 
Inferior  thyroid. 

Thoracic  duct  (left  side)  crossing  from 

within  outwards. 
Vertebral  vein  (often  plexiform). 
Sympathetic  plexus. 

Operation. — The  head  being  suitably  raised  and  turned  slightly 
over  to  the  opposite  side,  an  incision,  3  inches  long,  is  made  along 
the  outer  border  of  the  sterno-mastoid,  extending  to  the  clavicle. 
In  deepening  this  incision,  the  external  jugular  must  be  looked 
out  for,  running  parallel,  here,  with  the  outer  border  of  the 
muscle.  When  the  deep  fascia  is  divided,  the  sterno-mastoid, 
together  with  the  vein,  is  to  be  drawn  inwards,  the  incision  being  1 
prolonged  along  the  clavicle,  and  some  of  the  clavicular  fibres 
detached  from  the  bone  if  needful.  The  surgeon  then,  working  1 
with  the  narrow  point  of  a  steel  director,  carefully  opens  up  the 
deep  connective  tissue,  and  endeavours  to  define  the  interval 
between  the  scalenus  anticus  and  the  longus  colli  muscles ;  as  the 
outer  border  of  the  former  muscle  corresponds  with  that  of  the 
sterno-mastoid,  this  muscle  must  be  well  retracted  inwards.  In 
defining  the  vertebral  artery  as  it  lies  between  the  scalenus  and 
longus  colli,  the  presence  of  the  phrenic  nerve  lying  on  the 
scalene,  the  pleura  internally,  the  internal  jugular,  inferior  thy- 
roid, and  the  vertebral  veins  over  the  vessel,  with  the  thoracic 
duct  crossing  it,  on  the  left  side,  from  within  outwards,  must  all 
be  borne  in  mind,  these  structures  being  drawn  to  either  side,  as 
is  convenient,  with  strabismus  hooks.  The  depth  of  the  wound 
and  venous  hasmorrhage  are  difficulties  at  this  stage.  The  needle 
is  then  passed  from  without  inwards.  Owing  to  the  deep  position 
of  the  artery,  a  good  light  is  essential,  and  the  head  must  be 
manipulated  so  as  to  relax  the  deep  parts  as  is  required.  The 
anterior  transverse  tubercle  in  the  sixth  cervical  vertebra  is  a  good 
guide  in  cases  of  difficulty ;  below  it,  the  pulsation  of  the  artery 
should  be  felt.  In  cleaning  the  artery  previous  to  passing  the 
ligature,  the  fibres  of  the  sympathetic  must  be  disturbed  as  little 
as  possible.  Temporary  paralysis  from  the  interference  with  these 
fibres  is  almost  certain,  and  immediate  contraction  of  the  corre- 
sponding pupil  is  of  very  frequent  occurrence,  and  may  be  regarded 
as  a  pretty  certain  indication  that  the  vessel  has  been  secured. 
If  the  vertebral  vein  is  wounded  and  cannot  be  secured  separately, 
ligatures  should  be  placed  on  artery  and  vein  together,  above  and 
below  the  wound  in  the  latter. 

It  has  been  suggested  by  Dietrich  to  tie  the  vertebral  artery 
between  the  atlas  and  axis.  This  operation  would  prevent  the 
reflux  of  blood  from  above  after  a  wound  or  traumatic  aneurism 
below  had  been  plugged;  but  however  feasible  as  a  dissecting- 
room  operation,  it  would  be  one  of  great  difficulty  on  the  living, 
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owing  to  the  depth  and  small  part  of  the  artery  which  is  to 
jbe  tied. 

LIGATURE  OF  SUBCLAVIAN. 

As  it  is  very  doubtful  whether  ligature  of  the  first  part  is  a 
justifiable  operation  even  in  these  days  of  _  improvements  in 
Useotic  surgery  and  of  new  ligatures,  the  operations  on  the  second 
and  third  parts  will  be  described  first,  the  two  being  taken 
together,  as  one  operation  is  often  only  an  extension  of  the  other. 
The  operation  on  the  first  part  will  then  be  more  briefly  alluded 
to  (p.  517)- 

LIGATURE  OF  SUBCLAVIAN  IN  ITS  SECOND  AND 
THIRD  PARTS  (Fig.  1 38). 

Like.  From  the  curved  and  short  course  of  this  vessel  no 

:  definite  line  can  be  given. 

Guide.— The  chief  point  to  remember  is  the  outer  margin  of 
the  sterno-mastoid,  as  this  corresponds  to  the  outer  border  of  the 
scalenus  anticus,  which  has  to  be  defined  and  then  traced  down 
to  the  tubercle  on  the  first  rib,  the  part  of  the  artery  to  be  tied 
lying  on  the  upper  surface  of  this  bone,  outside  and  behind  the 
muscle  and  tubercle. 

Relations  (third  part)  : 

In  Front. 

Skin  ;  fasciae ;  platysma ;  branches  of  cervical 
plexus. 

Venous  plexus — viz.,  external  jugular;  supra- 
scapular ;   posterior   scapular ;  transverse 
cervical ;  branch  from  cephalic. 
Transverse  cervical  and  supra-scapular  arte- 
ries. 

Cellular  tissue  and  fat. 
Nerve  to  subclavius. 
Subclavian  vein  (below). 

Above.  Behind. 
Omo-hyoid.  Subclavian  First  rib. 

'  Cords  of  brachial  plexus.     (third  part). 
Relations  (second  part) : 

In  Front. 
Skin ;  fasciae  ;  platysma. 
Sterno-mastoid . 
Scalenus  anticus. 
Phrenic  nerve. 

Above.  Below. 
Cords  of  brachial  Subclavian  artery  Pleura. 

Paxils,  (second  part). 


508         OPERATIONS  ON  THE  HEAD  AND  NECK. 


Behind. 
Scalenus  niedius. 

Collateral  Circulation. 

When  a  Ligature,  is  applied  to  the  Third  or  Second  Fart. — Three 
main  sets  of  vessels  *  are  here  employed — viz., 

Above.  Below. 
m.  ,  The  acromio-thoracic,  the 

The  supra-scapular  ^         inf ra-scapular,  sub-scapu- 
The  posterior  scapular,  ^  and 

The  superior  intercostal,  The  b  and  gca_ 

The  aortic  mtercostals,  with  puiarSarteries. 

The  internal  mammary,  1 
Numerous  plexiform  vessels 

passing  through  the  ax-      ^      Branc]ies  of  the  axinarv> 

ilia  from  branches  of  the 

subclavian, 

When  a  Ligature  is  applied  to  the  First  Fart.— The  collateral 
circulation  may  be  carried  on  by  the  superior  anastomosing  with 
the  inferior  thyroid,  one  vertebral  with  its  fellow,  the  internal 
mammary  and  superior  intercostal  with  the  long  thoracic  and 
scapular  arteries,  and  the  princeps  cervicis  with  the  profunda 
cervicis  (Smith  and  Walsham,  p.  38). 

Indications.  . 

i.  In  some  cases  of  axillary  aneurism— ■i.e.,  those  in  which, 
owing  to  the  pain,  the  irritability  of  the  patient,  the  depth  of  the 
artery,  the  rapid  increase  of  the  aneurism— pressure  is  not  avad- 
able.f    With  regard  to  the  operation  of  ligature  of  the  subclavian 
for  axillary  aneurism,  it  should  be  remembered  that  the  mortality 
has  been  high.    Mr.  Holmes  (Syst.  of  Surg.,  vol.  in.  p.  109)  thus 
explains  this  fact :  In  the  first  place  the  procedure  resembles 
Anel's  operation  almost  as  much  as  Hunter's.    Hence,  suppuration 
of  the  sac  from  loose  formation  of  clot,  and  secondary  haemor- 
rhage from  disease  of  the  artery,  may  be  anticipated.    Again,  the 
ligature   must   be  placed  in  the  immediate   vicinity  of  large 
branches.    Then,  again,  the  deficient  formation  of  laminated  clot 
is  further  favoured  by  the  absence  or  loose  structure  ot  t  lie 
aneurismal  sac,  and  by  the  want  of  resistance  111  the  parts  y,  men 
surround  it.  Sir  J.  E.  Erichsen  (Surgery,  vol.  11.  p.  2 1 2)  a  so  alludes 
to  the  unfavourable  results  after  ligature  of  the  subclavian  01 
axillary  aneurism— i.e.,  out  of   forty-eight   cases  twenty-tlim 
were  cured  and  twenty-five  died  ;  and  attributes  the  high  mor- 
tality chiefly  to  three  causes-viz.,  (1)   inflammat ory  < :han  ■ 
within  the  chest ;  (2)  suppuration  of  the  sac^3jj»^g; 

*  Key,  Guy's  Hasp.  Reports,  1836.    A  case  in  which  the  subclavian  artery  bad 
been  tied  for  axillary  aneurism  twelve  years  previously.  ^ 

t  See  the  conclusions  on  axillary  aneurism  formulated  by  Mr.  Holmes 
"  Lectures  at  the  College  of  Surgeons,"  p.  107. 
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«ee  below,  p.  512,  where  the  chief  points  in  the  after-treatment 

are  given.  , 

ii.  Cases  of  subclavian  and  subclavio-axillary  aneurism  not 
amenable  to  other  treatment  ;  or  where  the  aneurism,  especially 
if  subclavio-axillary,  is  small  in  size  (not  larger  than  a  hen's  egg), 
of  recent  duration,  and  distinctly  traumatic  in  origin.  Mr.  Poland 
(Quy's  Eosp.  Reports,  1 871)  in  his  report  on  subclavian  aneurism, 
gives  nine  cases  of  recovery  and  twelve  cases  ending  fatally  after 
ligature  of  the  second  or  third  portions  of  the  subclavian  for  sub- 
clavian or  subclavio-axillary  aneurism.  With  regard  to  the  nine 
successful  cases  Mr.  Poland  raises  a  very  important  question. 
Was  the  aneurism  developed  in  a  healthy  artery?  If  so,  the 
success  is  explained.  In  three  the  aneurism  was  entirely  local, 
independent  of  general  arterial  disease.  In  two  this  was  doubt- 
ful. In  four  the  origin  was  spontaneous.  Whether  general 
atheroma  existed  here  must  remain  uncertain,  as  the  patients 
recovered,  and  the  artery,  where  tied,  was  healthy.  "We  can 
only  say  this,  that  subclavian  aneuiism  in  its  early  stage,  occurring 
in  persons  of  the  early  or  middle  period  of  life,  without  any 
indication  of  disease  of  the  heart  or  large  vessels,  may  and  does 
recover,  and  that  a  cure  may  be  effected  by  means  of  a  ligature 
of  the  third  or  second  portion  of  the  artery  notwithstanding  the 
disease  is  one  of  spontaneous  origin,  and  therefore  presumed  to 
he  indicative  of  arterial  disease."  In  these  successful  cases  the 
size  of  the  aneurism  in  no  case  exceeded  that  of  a  hen's  esre',  and 
the  duration  of  the  cases  was  short,  being  under  four-and-a-half 
months. 

Of  the  twelve  unsuccessful  cases  of  subclavio-axillary  aneurism 
there  was  good  reason  to  believe  that  in  ten  at  least  an  atheroma- 
tous condition  of  the  arteries  existed.  The  size  of  the  aneurism 
was,  in  all  save  one,  larger  than  in  the  first  group. 

hi.  As  a  distal  operation,  together  with  ligature  of  the  common 
carotid  for  some  cases  of  aneurism  of  the  innominate  and  aorta. 
See  p.  538. 

iv.  Preparatory  to  such  operations  as  interscapulo-thoracic 
amputation  (p.  154). 

v.  For  wounds  of  the  subclavian  itself — e.g.,  stabs.  This  is  very 
rarely  called  for. 

Operation  for  Ligature  of  the  Third  or  Second  Portion  of 
the  Subclavian  (Fig.  138).— These  two  will  be  considered  together, 
as  one  operation  is  but  an  extension  of  the  other. 

The  patient  being  turned  over  on  to  the  sound  side,  propped 
up  with  pillows  at  the  edge  of  the  table,  the  head  drawn  over  to 
the  opposite  side,  the  shoulder  on  the  side  of  the  aneurism  is 
depressed  as  strongly  as  possible,  so  as  to  open  out  the  posterior 
triangle.  The  surgeon  then,  standing  in  front  of  the  shoulder, 
draws  the  skin  down  over  the  clavicle  with  his  left  hand,  and 
makes  an  incision,  3  inches  long,  over  this  bone,  between  the 
sterno-mastoid  and  trapezius,  dividing  skin,  fasciee,  and  platysma. 


J 
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The  soft  parts  being  now  allowed  to  glide  up,  the  incision  should 
lie  |  inch  above  the  clavicle,  the  external  jugular  vein  thus 
escaping  injury,  for  as  this  vein  perforates  the  deep  fascia  just 
above  the  clavicle,  it  cannot  be  drawn  down  with  the  skin,  super- ' 
ficial  fascia,  and  platysma.  If  more  room  is  required,  owing  to  the 
elevation  of  the  clavicle  or  the  presence  of  an  aneurism,  the  above 
muscles  must  be  divided,  and  a  longitudinal  incision  made  upwards, 

Fig.  138. 


Parts  concerned  in  ligature  of  the  third  part  of  the  subclavian.  1.  Sterno- 
mastoid.  2.  Scalenus  anticus,  below  which  the  subclavian  artery  is  seen  deeply, 
with  a  ligature  passed  below  it.  3.  External  jugular  vein  joining  the  venous 
plexus  here  met  with.    4.  Omo-hyoid.    5.  Transversalis  colli  artery. 

at  right  angles  to  the  inner  end  of  the  first,  and  a  triangular  flap 
raised  outwards  and  upwards. 

When  the  superficial  parts  have  been  sufficiently  incised,  the 
deep  fascia  is  carefully  opened  at  the  inner  end  of  the  incision 
and  laid  open  on  a  director,  and  the  areolar  tissue  beneath,  winch 
varies  much  in  density  and  the  amount  of  fat  which  it  contains, 
scratched  through  in  a  direction  aiming  for  the  outer  edge  of  the 
scalenus  anticus,  which  corresponds  to  the  outer  margin  of  the 
clavicular  part  of  the  sterno-mastoid.  As  soon  as  the  deep  fasaa 
is  divided,  the  presence  of  the  following  complications  must  be 
remembered  and  provided  for.  The  soft  tissues  may  be  much 
matted,  (edematous,  and  altered  owing  to  previous  use  of  Pres??® 
or  inflammation  set  up  around  a  rapidly  growing  aneurism,  ine 
venous  plexus  formed  by  the  external  jugular  receiving  the  supra- 
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Lcaiaular  and  transverse  cervical  veins,  and,  often,  the  posterior 
scatmlar  and  a  branch  over  the  clavicle  from  the  cephalic  as  well, 
may  be  much  engorged.  Any  one  or  more  of  these  veins  which 
ire  in  the  way  should  be  drawn  aside  with  a  strabismus  hook  or 

-aneurism  needle,  or  divided  between  two  chromic  catgut  ligatures. 
Owino- to  the  free  anastomoses,  this  latter  course  is  to  be  adopted 
without  hesitation  if  needful.  It  cannot  be  insisted  upon  too 
strongly  that  a  bloodless  wound  will  best  enable  the  surgeon  to 

ireachthis  often  most  difficult  artery,  and  a  bloodless  wound  is  best 
secured  by  tying  beforehand  every  vein  which  cannot  be  drawn  out 

;of  the  way,  and  by  using  a  fine-pointed  steel  director  as  much,  as 

•possible  after  the  deep  fascia  is  opened. 

,  As  a  rule,  the  transverse  cervical  artery  is  above  the  incision,  and 
the  supra-scapular  below  it,  under  the  clavicle,  but  occasionally  one 
or  both  of  these  may  be  found  lying  across  the  field  of  operation, 
and  must  then  be  drawn  aside  with  a  strabismus  hook.  While 
the  veins  may  be  ligatured  without  hesitation,  the  arteries  must  be 

'preserved  intact,  that  the  collateral  circulation  may  not  be  interfered 

|  with  (p.  508). 

The  omo-hyoid  varies  in  position,  and  may  be  neglected. 

The  outer  edge  of  the  scalenus  anticus  being  defined  by  scratching 
•  through  the  cellular  tissue,  this  muscle  is  to  be  traced  downwards 
:to  the  scalene  tubercle  on  the  first  rib,  immediately  above  and 
behind  which  landmark  lies  the  artery.  One  of  the  lowest  cords  of 
the  brachial  plexus  will  now  come  into  view,  and  is  another  good 
guide  to  the  artery. 

George  A.  Wright,  of  Manchester  ("  Case  of  Ligature  of  Subclavian  Artery  for 
Axillary  Aneurism,"  Ann.  of  Surg.,  iSSS,  p.  362)  emphasises  the  value  of  the 
lowest  nerve  cord  as  a  guide  in  preference  to  the  scalenus  anticus  and  the 
scalene  tubercle.  In  his  case  the  muscle  was  not  a  very  good  guide,  as  "  the  tense 
.fascia  reaching  from  its  posterior  border  to  the  sheath  of  the  artery  obscured 
the  line  of  the  muscle,"  and  as  the  artery  rose  fairly  high  in  the  neck  the  tubercle 
was  not  of  much  value  either. 

This  cord  must  not  be  mistaken  for  the  artery,  a  contingency 
otherwise  not  unlikely  to  happen,  as  the  lowest  cord  is  in  close  con- 
tact with  the  artery  and  may  receive  pulsation  from  it.*  A  little 
cleaning  will  show  the  fasciculation  of  the  nerve,  where  the  artery 
is  closer  to  the  rib,  and  is  flat,  not  rounded,  when  rolled  under  the 
finger,  f    By  compressing  the  artery  between  the  needle  passed 

*  Mistaking  a  cord  for  the  artery,  or  tying  the  two  together,  has  happened  to 
excellent  surgeons.  Thus,  in  a  case  under  the  care  of  Mr.  Green,  of  St. 
Thomas's  Hospital,  one  of  the  cords  was  included  in  the  ligature.  The  agony 
produced  was  extreme  ;  the  man  did  not  cry  out,  but  the  expression  of  his  face 
was  something  most  appalling.  The  ligature  was  immediately  loosed,  and  the 
artery  alone  tied,  and  all  the  frightful  symptoms  disappeared.  The  man  made  a 
good  recovery,  and  was  seen  many  years  afterwards  perfectly  well  (Poland,  he. 
mpra  tit.,  p.  83). 

T  Another  difficulty  about  the  pulsation  is  its  variableness.  Sometimes  it  is 
violent  and  excited ;  at  others,  as  in  the  case  of  a  dilated  and  diseased  artery,  or 
one  much  handled  in  the  operation,  almost  imperceptible. 
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beneath,  it  and  bis  forefinger,  and  noting  the  result  of  this  pressure 
on  the  aneurism  and  the  pulse  below,  the  surgeon  will  clear  up  auy 
doubts  as  to  whether  he  has  the  artery  or  no. 

The  position  of  the  artery  being  made  sure  of,  the  sheath*  iS' 
opened  with  the  point  of  the  knife,  the  artery  cleaned,  and  the 
needle  passed  from  above  downwards  and  from  behind  forwards. 
This  best  avoids  the  worst  risk — i.e.,  of  including  a  nerve  cord. 
The  needle  should  be  kept  most  carefully  close  to  the  vessel,  and 
not  dipped  suddenly  or  used  with  any  force  ;  otherwise  the  pleura 
or  subclavian  vein  may  be  injured.! 

The  artery,  before  the  ligature  is  tightened,  will  be  inspected 
with  some  anxiety  as  to  its  condition — whether  normal  in  size 
and  structure,  or  dilated,  thickened  or  thinned .%  If  much 
alteration  is  found,  the  surgeon  should  carefully  divide  the  outer 
half  of  the  scalenus  anticus  on  a  director  with  a  blunt-pointed 
bistoury,  sponging  the  wound  absolutely  dry  so  as  to  watch  for 
the  phrenic  nerve,  which,  if  seen,  should  be  drawn  inwards  with 
a  strabismus  hook. 

If  the  artery  is  found  diseased  here  also,  the  surgeon  should  use  • 
a  flat  ligature  of  ox-aorta  or  kangaroo-tail  tendon,  and  endeavour 
so  to  adjust  the  tightening  of  the  ligature  as  not  to  divide  both 
the  internal  and  middle  coats  (pp.  521,  523). 

In  cases  where  the  wound  is  a  very  deep  one,  care  must  be 
taken  while  making  the  second  knot  that  the  first  does  not  slip. 
The  ligature  having  been  tightened  and  cut  short,  drainage  is 
provided  and  the  wound  carefully  closed  and  dressed.  The  limb 
is  then  bandaged  with  cotton-wool  and  kept  somewhat  supported, 
and  the  temperature  maintained  with  hot  bottles  if  needful. 

The  Chief  Points  in  the  After-treatment  are — (i)  keeping  the 
wound  rigidly  aseptic,  (ii)  arresting  haemorrhage,  (hi)  meeting 
suppuration  of  the  sac,  (iv)  combating  the  stiffness  and  weakness 
of  the  limb  which  sometimes  follow  on  ligature  of  the  main  trunk. 

(i)  This  need  not  be  further  alluded  to  in  a  work  like  this,  but 
it  cannot  be  too  strongly  insisted  upon  that,  if  the  high  mortality 
(pp.  508,  509)  which  has  hitherto  attended  this  operation  is  to  be 

*  A  process  of  deep  cervical  fascia  which  the  vessel  brings  out  from  between 
the  scaleni,  and  one  which  varies  much  in  density. 

f  The  surgeon  should  be  provided  with  needles  of  different  curves  and  a  silver 
probe  witb  a  large  eye.  As  pointed  out  by  Sir  W.  Fergusson  (Surgery,  p.  607I 
with  his  attention  to  details  in  operations,  the  eye  of  the  needle  should  always 
be  close  to  the  point,  that  the  ligature  may  be  at  once  seized  with  forceps  as  soon 
as  it  appears  under  the  vessel,  the  difficulties  at  this  stage  of  the  operation  being 
not  only  the  surrounding  parts  of  importance,  but  also  the  fact  that  in  this  case 
the  handle  cannot  be  depressed  as  freely  as  in  operations  on  most  other  arteries, 
and  thus  it  is  difficult  to  make  the  point  rise  above  the  vessel. 

J  In  a  case  of  Liston's  the  vessel  was  dilated,  thick,  and  soft,  "aptly  cnoupi 
compared  to  the  finger  of  a  buckskin  glove."  The  patient,  aged  forty-three,  (lie. 
of  haemorrhage  on  the  fourteenth  day.    In  a  patient  of  M.  Joberfs  (1  olanci,  id* 
supra  cit,  p.  no)  "the  vessel  was  found  enormously  large,  equal  to  the  size 
an  aorta  ;  pulsation  being  very  marked." 
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Jreduced,  it  is  mainly  to  keeping  the  wound  aseptic  throughout,  and 
[thus  to  early  primary  union,  that  we  must  look. 

(ii)  The  risk  of  hemorrhage  is  so  great  that  the  surgeon  should 
always  endeavour  to  prevent  it  by  trying  to  obtain  early  and  firm 
closure  of  the  wound  as  just  indicated,  and  by  keeping  the  patient 
absolutely  quiet  till  all  is  soundly  healed.  When  once  hemorrhage 
occurs,  the  outlook  is  very  grave.  The  treatment  must  vary 
according  to  the  size  of  the  wound  which  remains.  If  there  be 
Dniy  a  sinus,  firm  pressure  must  be  made  over  the  dressings  by 
[veil-adjusted  bandaging,  aided  by  a  heavy  bag  of  shot  or  a  truss- 
llike  instrument  adjusted  for  the  purpose.* 

If  the  wound  is  larger,  and  perhaps  septic  and  sloughy,  an 
Janesthetic  should  be  given,  and,  any  clots  being  removed,  the 
wound  should  be  gently  swabbed  out  with  a  solution  of  zinc- 
chloride  (gr.  20  or  40  to  water  §j),  or  with  iodoform  and  ether, 
the  wound  then  dried,  dusted  with  iodoform,  and  pressure  applied 
jas  above;  or  the  wound  may  be  plugged  with  strips  of  aseptic 
wauze,  the  part  placed  within  the  wound  having  being  wrung 
out  of  turpentine,  or  with  sponges  of  appropriate  size  and  texture 
which  have  been  kept  in  a  solution  of  carbolic  acid  (1  in  20),  and 
•are  now  wrung  dry  and  dusted  with  iodoform,  silk  being  attached 
!to  the  deeper  ones  before  they  are  inserted.  The  patient  should 
ibe  kept  as  quiet  as  possible  with  morphia ;  the  diet  should  be 
restricted  and  given  at  regular  intervals,  and  without  stimulants 
unless  absolutely  required.  The  cases  collected  by  Mr.  Poland 
{loc.  supra  cit.,  pp.  116,  117)  show  that  while  hemorrhage  may 
occur  as  early  as  the  eighth  day,  it  may  be  deferred  till  the 
itwenty-sixth  or  forty-sixth  day,  the  ligature  having  come  away 
Ion  the  twentieth  day  in  either  case.  In  neither  of  these  two 
latter  cases  had  the  wound  healed :  in  the  first,  the  patient  had 
been  allowed  to  get  up ;  in  the  second,  pyemia  was  present. 

The  same  writer  (loc.  supra  cit.,  p.  125)  thus  sums  up  the 
sources  of  hemorrhage  : 

(a)  From  the  sac,  either  primary  from  puncture  in  the  operation, 
:or  secondary  from  ulceration  or  rupture  at  an  early  period,  or  later 
after  inflammation  and  suppuration  and  giving  way  of  the  sac. 

(b)  From  the  ligatured  part,  in  consequence  of  non-obliteration 
of  the  artery  when  the  ligature  is  becoming  detached,  the 
haemorrhage  being  generally  from  the  peripheral  end  of  the  artery 
tied.  It  may  be  due  also  to  an  unsound  state  of  the  coats  of 
the  artery,  such  as  dilated,  thinned  coats  or  atheromatous  de- 
generation. 

It  is  worth  remembering  that  this  hemorrhage  is,  in  exceptional 
cases,  recovered  from. 

Mr.  Poland  {loc.  supra  cit,  p.  127)  quotes  four  cases  from  the  collection  of 
tocher  which  recovered  after  the  use  of  styptics,  pressure,  and  cold,  and  adds 
onejinder  the  care  of  Sir  W.  Kergnsson  (Edin.  Med,  and  Surg.  Jounu,  1S31, 

In  a  large  hospital,  where  relays  of  assistants  are  available,  digital  pressure 
fflay  be  made  use  of. 

2  K 
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p.  309),  in  which  the  hemorrhage  was  arrested  promptly  and  for  good  by  pres. 
sure  applied  immediately  by  the  patient's  wife. 

(iii)  Suppuration  of  the  sac.  The  frequency  of  this  untoward 
accident  has  been  already  alluded  to  (p.  508).  It  is  due  to  tin- 
close  proximity  of  the  ligature  to  the  sac,  without  any  intervening 
branch,  whereby  the  necessary  coagulum  is  but  ill-formed  and  loose, 
acting  as  a  foreign  body,  and  liable  to  set  up  irritation,  inflam- 
mation, and  its  consequences. 

Every  endeavour  should  be  made  to  prevent  its  occurrence  by 
forbidding  all  handling  of  the  aneurism. 

If  evidence  of  it  occur,  and  the  swelling,  which  has  at  first  dimi- 
nished in  size,  again  about  the  second  or  third  week  steadily  in- 
creasing in  size,  becomes  tense  and  painful,  but  without  pulsation, 
it  must  be  opened  by  a  sufficiently  free  incision,  carefully  emptied 
of  pus  and  clots,  drained,  and  well-adjusted  pressure  applied. 
If  the  wound  has  not  healed,  and  particularly  if  it  has  beconu 
septic,  heemorrhage  is  extremely  likely  to  occur  after  opening  thf 
sac— an  ominous  complication,  which  can  only  be  met  by  plugging 
with  aseptic  sponge  or  gauze,  and  using  firm  pressure  (p.  513). 

(iv)  Atrophy,  stiffness,  and  weakness  of  the  limb.  These 
must  be  met  by  warmth,  use  of  electricity,  and,  above  all,  bj 
perseveringly  used  massage. 

The  condition  which  is  so  common  in  the  lower  extremity  after 
an  analogous  operation  (see  Ligature  of  External  Iliac),  in  which 
the  limb  long  remains  in  a  state  not  far  removed  from  gangrene, 
is  much  less  common  in  the  upper  extremity. 

Difficulties  and  Accidents  which  may  be  met  with,  anc 
Points  to  avoid,  during  the  Operation. 

1  Sterno-mastoid  and  trapezius  almost  meeting. 
2.  A  short  full  neck  with  much  fat  both  above  and  beneath  the 

dT  cSe  much  pushed  up.    This  may  be  due  to  the  patient 
having  carried  his  shoulder  raised  to  relieve  the  painful  pressuK 
on  the  nerves,  or  to  the  presence  of  an  aneurism. 
4  The  artery  may  be  displaced. 

This  deviation  from  its  usual  course  may  be  acquired,  as  in  a  case  of  Warren. 
(Poland,  he.  supra  ait,  p.  77),  where  the  left  subclavian  was  raised  and  display 
by  a  culture  of  the  spine  in  a  woman  aged  thirty  the  subject ;  of  an  anearU* 
(attributed  to  strain),  about  the  sise  of  a  pigeon's  egg  just  above 
end  of  the  clavicle.    Ligature  was  performed  by  an  incision  mad  e '  o^o**J 
the  outer  edge  of  the  sterno-mastoid  towards  the  acromioclavicular  joint, 
pulsation  of  the  artery  being  the  guide.  thi 
P  Congenital  deviations  which  have  been  met  with  are  the  ar  ery  P^«* 
scalenl  anticus,  or  lying  in  front  of  it  or,  as  usual,  behind  this  muscle,  but  no 
closely  accompanied  by  its  vein.  tnm»the 
c   The  soft  parts  infiltrated,  oedematous,  or  matted  togttn 
owing  to  the  presence  and  irritation  of  an  aneurism,  aided,  perM] 
by  previous  attempts  at  cure  by  pressure.  h 

6  Great  engorgement  of  the  veins  met  with  here  due  to 
presence  of  an  aneurism,  and  increased  by  the  anesthetic. 
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7  Aneurismal  sac  very  prominent  and  liable  to  be  punctured  in 
(  die  operation. 

;  This  accident  took  place  in  the  hands  of  the  elder  Travers.  The  sac  was 
is  large'as  a  swan's  egg,  and  pulsated  strongly.  The  patient  died  on  the  third 
lay  after  the  operation  with  effusion  into  the  right  pleura.  The  ligature  was 
irmly  seated  on  the  artery  at  the  root  of  the  sac  and  adjoining  the  outer  edge  of 
,  he  scalenus.  The  sac  had  a  pouch-like  enlargement  upwards,  which  closely 
,verlaid  the  artery  on  the  pectoral  side  ;  and  this,  having  been  penetrated  in  the 
Passage  of  the  needle,  had  occasioned  the  profuse  arterial  haemorrhage  without 
■;altus,  which  was  not  arrested  by  the  tightening  of  the  ligature,  and  which  was 
mly  controlled  by  introducing  a  sponge  tent  into  the  wound.  The  same  accident 
s  stated  by  Sir  J.  E.  Erichsen  to  have  happened  to  Cusack  while  ligaturing  the 
..ubclavian  for  a  diffused  aneurism  of  the  axillary  artery. 

The  alarming  gush  of  blood  which  took  place  was  arrested  by  plugging  the 
vound,  but  the  haemorrhage  recurred  fatally  on  the  tenth  day. 

8.  Wound  of  the  supra-scapular  artery  necessitating  ligature 
)f  this  branch.    As  a  rule  this  artery  lies  too  low  down  to  be 
Qjurecl — a  complication  to  be  extremely  deprecated,  as  it  is  one 
of  the  chief  channels  by  which  the  collateral  circulation  is  estab- 
ished  (p.  S08).    In  about  one  out  of  every  three  cases  the  pos- 
terior scapular  will  be  found  to  arise  from  the  third  part  of  the 
subclavian  as  a  separate  branch.  Erichsen  {Surgery,  vol.  ii.  p.  208) 
.advises,  if  this  condition  be  met  with,  that  the  ligature  be  applied, 
;as  far  as  possible,  "  to  the  proximal  side  of  the  branch.    If  neces- 
sity obliges  the  ligature  to  be  applied  close  to  the  branch,  it  is 

perhaps  safer  to  tie  this  also,  as  the  anastomosis  of  vessels  in  this 
region  is  so  abundant  that  the  risk  of  gangrene  from  the  oblite- 
ration of  a  single  branch  would  be  very  small."  But,  according 
Ito  the  post-mortem  examination  of  a  case  in  which  Mr.  Key  had 
tied  the  artery  twelve  years  previously  for  axillary  aneurism,  the 
posterior  as  well  as  the  supra-scapular  are  very  important  channels 
by  which  the  blood  is  carried  into  the  axillary  through  the  infra- 
scapular  (Guys  Hosp.  Reports,  1836). 

Any  artery  crossing  the  subclavian  should  be,  normally,  the 
transverse  cervical.  This  or  any  other  vessel  which  may  be  an 
artery  should  be  drawn  aside  with  a  strabismus  hook. 

9.  Pulsation  in  the  artery,  weak  or  deficient,  or,  on  the  other 
hand,  excited  and  tumultuous  (p.  511). 

10.  Including  a  cord  of  the  brachial  plexus  (p.  51 1). 

11.  Injuring  the  pleura.  This  has  happened  on  several  occa- 
sions during  the  passage  of  the  needle  round  the  artery,  owing 
to  the  close  proximity  of  the  serous  membrane  to  the  vessel,  and 

■  the  difficulty  in  passing  the  needle,  especially  when  the  clavicle 
is  much  raised,  rendering  it  impossible  to  pass  the  needle  from 
below,  and  thus  away  from,  the  pleura. 

Erichsen  (loc.  supra  cit.,  vol.  ii.  p.  212)  considers  inflammation 
1  of  the  contents  of  the  thorax  to  be  the  most  frequent  cause 

■  -of  death,  proving  fatal  in  1  out  of  every  2*5  cases.    This  is  not 

pyaemic,  but  arises  from  causes  essentially  connected  either  with 
the  operation  or  with  the  aneurism  itself.    "  These  are  referable 
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to  three  heads,  (a)  Septic  inflammation  of  the  deep  areola! 
tissue  at  the  root  of  the  neck  may  extend  to  the  anterior  medias. 

tinum,  the  pleura,  and  pericardium  (b)  The  sac  may 

by  its  pressure  inwards,  encroach  upon,  and  give  rise  to  inflam-' 
mation  of,  that  portion  of  the  pleura  which  corresponds  to  its 
posterior  aspect. 

This  occurred  in  a  case  in  which  Mayo,  of  Winchester,  operated 
and  is  more  liable  to  happen  if  suppuration  has  taken  place  in  the 
sac ;  when  this  occurs,  adhesion  may  take  place  between  this  auc 
the  pleura,  or  even  the  tissue  of  the  adjacent  lung,  and  the  content* 
of  the  suppurating  tumour  may  be  discharged  into  the  pleura 
cavity  or  air  tubes,  and  so  coughed  up.  Of  this  curious  mode  oi 
termination  there  are  at  least  two  cases  on  record — one  by  Bullen 
in  which  the  patient  recovered  ;  the  other  by  Gross,  in  which  th< 
patient  died  from  the  escape  of  the  contents  of  the  sac  into  the 
cavity  of  the  pleura. 

(c)  Division  of  the  phrenic  nerve  would  necessarily,  by  in 
terfering  with  the  respiratory  movements,  induce  a  tendency  U 
congestion  and  inflammation  of  the  lungs,  and  although  such  ar 
accident  must  be  a  very  rare  one  in  cases  of  ligature  of  the 
subclavian  for  axillary  aneurism,  yet  it  undoubtedly  has  occurred 
as  I  have  myself  witnessed  in  one  case." 

12.  Injuring  the  nerve  to  the  subclavius  or  including  it  in  the 
ligature.  This  nerve,  derived  from  the  junction  of  the  fifth  anc 
sixth  cervical,  usually  gives  a  filament  to  the  phrenic.  If,  at 
occasionally  happens,  this  filament  is  replaced  by  a  nerve  consti- 
tuting an  important  part  of  the  origin  of  the  phrenic,  injury  to  it 
will  be  followed  by  urgent  and  speedily  fatal  dyspnoea. 

13.  Injury  to  the  subclavian  vein.  This  is  rare,  as  the  veir 
lies  below  and  well  away  from  the  artery.  But  if  ligature  war 
called  for  in  a  case  in  which  the  vein  accompanied  the  arten 
between  the  scaleni,  this  deviation  would  prove  embarrassing. 

I  have  spoken  at  p.  512  of  division  of  the  scalenus  anticus  1 
the  surgeon  does  not  find  the  part  of  the  artery  beyond  tin; 
muscle  healthy.  It  is  not  needful  to  speak  at  length  anc 
separately  of  this  step,  as  it  is  a  mere  extension  of  the  operatioi 
for  ligature  of  the  third  part,  the  muscle  being  also  only  diudec 
in  part.  Mr.  Poland  (loc.  supra  til,  p.  128)  points  out  that 
of  eight  cases  in  which  the  scalenus  was  partially  divided,  nv< 
recovered,  and  that  of  these  five  recoveries  the  operation  was  01 
the  left  side.  These  cases  thus  fully  prove  that  a  ligature  may  K 
placed  on  the  second  part  of  the  artery  without  fear  of  want  0 
thrombus  formation  or  of  injury  to  important  parts.  

*  As  shown  by  Mr.  Poland,  the  remarks  of  Porter  on  the  numerous  and  grea 
perils  of  this  operation  are  scarcely  borne  out-viz.,  the  phrenic  on  the  sea  enu 
anticus;  the  thoracic  duct  lying,  on  the  left  side,  at  the  inner  edge  of  » 
muscle;  the  three  large  branches  usually  given  oft  by  the 
between  the  scaleni;  and  the  close  proximity  of  the  first  dorsal  nene  bebin 

the  artery. 
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LIGATURE  OP  THE  FIRST  PART  OP  THE 
SUBCLAVIAN.* 

As  this  operation  lias  been  performed  by  surgeons  of  the 
io-hest  eminence,  and  as  it  affords  good  practice  on  the  dead 
■ubiect  it  will  be  given  here.  It  seems  most  doubtful,  however, 
Aether  the  improvements  of  modern  surgery  aided  by  recently 
Lroduced  ligatures  will  ever  render  this  a  successful  operation, 
Chuff  as  these  advantages  almost  certainly  will  to  meet  that 
iecondary  hemorrhage  which  has  proved  so  fatal  from  the  distal 
dde  of  the  ligature,  owing  to  the  facility  with  which  the  numerous 
collaterals  bring  in  blood  to  this  spot. 

,  Sir  J.  E.  Erichsen,  who  gives  what  he  calls  an  "  appalling 
able  of  fourteen  cases,  all  fatal,  condemns  the  operation  as  "  bad 
n  principle"  and  "most  unfortunate  in  practice,"  ^  and  considers 
hat  it  should  "  be  banished  from  surgical  practice." 

Relations.— These,  owing  to  the  greater  depth  of  the  artery  on 
he  left  side,  must  be  given  separately. 

In  Front. 

Skin;  fasciae. 

Sterno-mastoid ;  sterno-hyoid  ;  sterno-thyroid. 
Internal  jugular  and  (often)  vertebral  vein. 
Vagus  ;  phrenic  ;  cardiac  nerves. 

Right  subclavian  (first  part). 

Behind. 

Eecurrent  laryngeal ;  sympathetic. 
Longus  colli ;  pleura  (and  beneath). 

In  Front. 

Sterno-mastoid ;  sterno-hyoid  ;  sterno-thyroid. 
Pleura ;  lung. 

Vagus  ;  phrenic  ;  cardiac  nerves. 
Internal  jugular ;  innominate  veins. 
Common  carotid. 
Outside.  Inside. 
Pleura.  Trachea. 

Left  subclavian        (Esophagus  ;  thoracic 
(first  part).  duct. 

Behind. 
Sympathetic. 

(Esophagus ;  thoracic  duct. 
Longus  colli. 

*  These  remarks  refer  to  the  right  subclavian.  A  ligature  has  certainly  once 
een  placed  on  the  first  part  of  the  vessel  on  the  left  side,  Dr.  Rodgers,  of  New 
fork,  being  the  operator,  and  losing  his  patient  from  haemorrhage  on  the  four- 
teenth day.  Sir  J.  E.  Erichsen  (loc.  supra  cit.)  states  that  Sir  A.  Cooper  failed  in 
10  attemi)t  to  secure  the  vessel,  and  that  he  is  said  to  have  wounded  the  thoracic 
lQct.    See  also  Mr.  Banks'  remarks,  p.  531. 
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Operation. — This  resembles  ligature  of  the  innominate.  The 
following  account  is  taken  from  Mr.  Barwell :  * 

A  triangular  flap  having  been  turned  upwards  and  outwards 
and  both  heads  of  the  sterno-mastoid  divided,  the  anterior  and'' 
if  needful,  the  external  jugular  veins  are  secured  with  double 
chromic-gut  ligatures,  and  cut.    The  fascia  over  the  sterno-hyoid 
being  exposed,  "  the  director,  after  a  little  opening  in  the  apo- 
neurosis has  been  made,  can  be  insinuated  behind  that  muscle 
which  also  must  be  severed.    It  is  well  now  to  look  and  feel 
for  the  carotid  artery  before  going  on  to  divide  the  sterno-thyroid. 
whose  outer  edge  covers  that  vessel,  and  never,  as  far  as  my 
experience  of  the  dead  subject  goes,  conceals  the  subclavian. "f 
The  finger  of  the  operator,  after  division  of  the  sterno-hyoid, 
readily  detects  the  longitudinal  course  and  pulsation  of  the 
carotid,  and  may  with  ease  push  the  edge  of  the  sterno-thy- 
roid from  off  its  sheath  inward,  in  which  position  the  muscle 
should  be  held  with  a  blunt  hook.    When  thus  the  sheath  of  the 
vessel  is  brought  into  view,  the  operator  should  look  for  the  large . 
veins  that  always,  but  more  especially  if  there  have  been  dyspnoea, 
overlie  it.    Choosing  a  vacant  spot,  he  merely  nicks  the  loose 
structure  in  which  they  lie,  and  then  pushes  them  up  and  down, 
tearing  the  cellular  tissue  a  little,  till  the  dense  fibrous  sheath  is 
bared  sufficiently — first,  to  have  a  small  opening  made  in  it.  and 
then  to  be  slit  up.    This  should  be  done  on  the  front  and  inner 
aspect.    Now,  at  this  part,  the  vein  diverges  a  little  from  the 
artery,  so  as  to   leave   a   triangular   interval,  through  which 
the  vagus  runs.    A  blunt  hook  is  placed  over  this,  and  it  is 
to  be  drawn  with  the  jugular  vein  gently  outward.    The  next 
point  is  to  find  the  subclavian.    To  do  this  the  operator  must 
remember  that  the  usual  description  and  delineation  of  the  in- 
nominate bifurcation  is  incorrect.    It  is  generally  depicted  as  if 
the  two  branches  rose  side  by  side  and  almost  at  right  angles  to 
each  other.    In  reality,  the  subclavian  springs  behind  the  carotid, 
and  the  angle  between  the  two  vessels  is  very  acute.  Therefore, 
to  detect  the  subclavian,  the  operator  must  place  his  finger  at  the 
back  and  outer  part  of  the  carotid,  when,  passing  it  down,  he 
comes,  generally  a  few  lines  above  the  clavicle,  to  the  slightly 
divergent  pulsating  line  of  the  subclavian,  which  lies  deeper  than 
the  carotid  by  the  whole  diameter  of  that  vessel. 

In  selecting  the  spot  for  placing  the  ligature,  it  is  well  not  to  put 
it  quite  close  to  the  bifurcation,  but  also  not  too  near  the  scalem, 
lest  the  recurrent  laryngeal  or  the  phrenic  should  be  injured,  iae 
vagus  and  the  jugular  vein  should  be  kept,  not  too  forcibly,  j>nt- 

*  Intern.  JSncycl.  Surg.,  vol.  iii.  p.  513.  ,  , .  , 

f  "  The  mere  division  of  the  muscle  is  in  itself  unimportant,  but  there  lies  bemn 
it  a  plexus  of  large  veins,  passing  from  the  thyroid  body  to  the  internal  jugu  ar, 
generally  distended  by  the  dyspnoea  accompanying  aneurism  at  the  root  0 
neck.    Their  division  causes  profuse  bleeding  and  subsequent  difficulty  in  re  g 
nising  the  deeper  parts." 
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„J«  and  the  needle  should  be  passed  from  below,  while  with  his 
ft  forefinger  the  surgeon  gently  presses  the  pleura  downward  and 
tward  Some  obstruction  behind  the  artery  will  very  likely  be 
encountered,  but  it  is  better  gently  and  patiently  to  overcome  this, 
md  never  on  any  account  to  attempt  to  pass  the  needle  the  other 
u  ,v  •  for  if  this  be  attempted,  the  instrument  is  certain  to  pene- 
Ltethe  pleura.  Having  now  passed  and  tied  the  ligature,  the 
mrffeon  should  consider  the  advisability  of  also  securing  the 
vertebral.  It  lies  in  the  groove  between  the  longus  colli  and 
scalenus,  so  that  the  jugular  vein  must  now  be  held  inwards  ;  the 
ction  already  made  will  have  so  nearly  exposed  the  artery  that 
a  few  touches  with  a  director  will  lay  it  sufficiently  bare  to  allow  the 
passage  of  the  needle.  The  position  of  the  phrenic  nerve  on  the 
anterior  scalene,  outside  and  a  good  deal  in  front  of  the  vessel, 
guards  it  against  much  risk  of  injury,  but  still  it  must  be  carefully 
avoided.  The  operator  must  not  mistake  the  inferior  thyroid 
(which  is,  however,  much  smaller,  and  usually  at  this  part  external) 
for  the  vertebral*  itself. 

LIGATURE  OF  THE  INNOMINATE. 

There  have  certainly  been  over  twenty  cases,  and  in  only  about 
five  have  the  patients  survived. 

One  of  these  is  the  well-known  case  of  Dr.  Smyth,  of  New 
Orleans  {Syd.  Soc.  Bien.  Eetr.,  1865-6,  p.  346),  which  occurred 
before  the  days  of  antiseptic  surgery.  The  second,  under  the  care 
of  Mr.  Mitchell  Banks,  has  never  been  published.  I  am  enabled, 
through  his  courtesy,  to  give  this  case  below,  p.  530.  A  third 
successful  case  of  ligature  of  the  innominate  has  been  published 
by  Dr.  Lewtas,  of  the  Indian  Medical  Service  {Brit.  Med.  Journ., 
1889,  vol.  ii.  p.  312).  While  this  case,  most  creditable  to  the 
operator,  shows  what  skill  and  coolness  can  effect  in  a  terrible 
emergency,  and  while  it  proves  that  a  catgut  ligature  in  a  healthy 
innominate  will  withstand  the  force  of  the  blood  coming  a  tergo,  it 
must  be  remembered  that  the  subclavian  aneurism  here  was  a 
traumatic  one,  and  the  patient  only  twenty. 

A  month  before  his  admission  a  piece  of  the  breech  of  a  bursting  gun  had 
lodged  above  the  right  clavicle.  A  swelling,  about  the  size  of  a  fcetal  head, 
occupied  the  lower  part  of  the  posterior  triangle,  hard  to  the  touch  and  not 
pulsating.  From  a  partially  healed  wound  brownish  blood  had  been  oozing  for 
three  days.  As  the  man  was  anxious  for  removal  of  the  foreign  body,  and  as 
the  case  seemed  to  be  one  of  deep  cervical  suppuration,  the  opening  was  enlarged 
sufficiently  to  admit  the  little  finger,  and  a  fragment  of  steel,  weighing  3  drachms, 
removed  with  dressing-forceps.  This  was  followed  by  an  alarming  rush  of  blood, 
so  profuse  as  to  render  impossible  discovery  of  the  bleeding  point.  Fortunately 
the  finger  detected  the  opening  in  the  subclavian  behind  the  scalene,  and  by 
pressure  an  assistant  thus  arrested  the  haemorrhage.  The  man's  condition  being 
desperate,  it  was  decided  to  tie  the  innominate  and  carotid.    This  was  done  by 


*  "  In  certain  cases  the  aneurismal  sac  overlying  the  vertebral  artery  renders  it 
inaccessible. " 
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an  incision  along  the  inner  border  of  the  sterno-mastoidand  notching  the  sterno- 
hyoid and  sterno-thyroid.  The  two  vessels  were  secured  with  catgut  ligatures.  A 
drainage-tube  was  inserted  into  the  extensive  cavity  of  the  original  wound,  someof 
the  coagula  which  filled  this  being  removed.    The  patient  made  a  good  recovery 

Mr.  Coppiuger  {Trans.  Royal  Acad.  Med.,  Ireland,  vol.  xi.  1893, 
p.  243)  briefly  mentions  a  case  in  which  he  successfully  tied  the 
innominate  for  a  large  subclavian  aneurism.  The  variety  of 
ligature  used  is  not  stated. 

Another  brilliantly  successful  case,  and  one  most  encouraging  to 
the  surgeon,  was  under  the  care  of  Mr.  0.  J.  Symonds.  It  has  not 
yet  been  published,  and  I  am  indebted  to  my  colleague  for  the 
following  notes  of  the  case. 

G.  McCann,  aged  fifty-three,  was  admitted  October  1894  for  a  sub-clavio. 
axillary  aneurism.  The  most  prominent  part  of  the  sac  was  just  below  the 
clavicle.  The  whole  of  the  supra-clavicular  space  was  filled,  and  the  pulsating 
swelling  extended  backwards  under  the  trapezius  to  the  scapula.  It  was  just 
possible  to  limit  the  swelling  at  the  border  of  the  sterno-mastoid.  Fearing  that 
the  artery  would  be  unhealthy  in  its  second  part,  it  was  decided  to  attempt  to 
ligature  the  first  part  of  the  subclavian,  and  if  this  proved  difficult,  or  impossible, 
to  secure  the  innominate.  On  November  5  a  vertical  incision  was  made 
between  the  two  heads  of  the  sterno-mastoid  muscle,  and  without  much  trouble 
the  first  part  of  the  subclavian  was  identified.  On  attempting  to  pass  the  needle, 
a  short  sharp  gush  of  blood  occurred,  which  stopped  on  withdrawing  the  needle. 
A  further  dissection  of  the  artery  was  made,  but  again,  on  passing  the  needle, 
the  haemorrhage  was  repeated  with  greater  force.  Pressure  of  the  finger  stopped 
it  at  once,  and,  though  the  pressure  was  removed,  the  hsemorrhage  was  not 
repeated.  As  apparently  some  large  branch  of  the  thyroid  axis  was  injured,  it 
was  decided  to  ligature  the  innominate.  The  sternal  head  of  the  sterno-inastoid 
was,  therefore,  divided,  and  an  incision  made  in  the  median  line.  Thus,  there 
were  two  vertical  incisions  joined  by  a  transverse  one  along  the  inner  third  of 
the  clavicle.  The  sterno-hyoid  and  thyroid  were  divided,  and  subsequently 
sutured  with  catgut.  The  common  carotid  was  easily  reached,  surrounded  with 
a  silk  ligature.  Slight  traction  was  made  upon  this  :  the  beginning  of  the  sub- 
clavian was  identified  and  then  the  innominate  brought  into  view.  This  was 
secured  by  a  silk  ligature  and  the  wound  closed.  The  muscles  were  sutured  with 
chromic  catgut.  The  ligature  was  of  stout  floss-silk.  After  a  few  days  two 
openings  appeared,  one  over  the  inner  end  of  the  clavicle  and  one  in  the  fir?; 
vertical  incision.  Through  both  of  these  several  pieces  of  catgut  came  away,  and 
one  piece  of  silk.  The  man  made  otherwise  an  uninterrupted  recovery.  The 
pain  rapidly  disappeared,  the  aneurism  became  quite  hard.  When  seen  in  June 
1895  the  usefulness  of  the  hand  and  arm  were  gradually  returning  ;  the  aneurismal 
sac  was  hard,  but  still  obvious.  There  was  no  pulsation  in  the  brachial  or  radial. 
Pulsation  could  be  felt  in  the  carotid  above  the  ligature. 

The  extreme  danger  of  the  operation  is  due  partly  to  difficulties 
which  may  be  met  with  at  the  time  of  its  performance — difficulties 
which  have  driven  most  skilful  surgeons  to  abandon  the  operation 
— but  chiefly  to  the  frequency  of  secondary  hasmorrhage. 

In  an  operation  which  must  be  performed  at  such  long  intervals 
it  will  be  some  time  yet  before  we  know  how  far  modern  anti- 
septic surgery  is  able  to  diminish  the  above  mortality,  with  the 
absence  or  diminution  of  suppuration,  the  more  rapid  healing,  the 
firmer  thrombosis,  and  the  improved  ligatures.    Sir  J.  Lister. 
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jspeakingof  antiseptic  ligatures  in  1869,  wrote  thus  sanguinely  : 
■•  For  my  own  part,  I  should  now  without  hesitation  undertake 
ligature  of  the  innominate,  believing  that  it  would  prove  a  very 
safe  procedure." 

Two  cases  have  recently  been  fully  reported— viz.,  Mr.  Thomson's  and  Mr. 
-Bennet  May's.  In  spite  of  all  the  care  taken,  and  the  use  of  modern  ligatures, 
neither  case  ended  successfully.  Mr.  Thomson's  case  died  on  the  forty-second 
Jday,  of  haemorrhage,  which  began  on  the  thirtieth  day.  It  was  believed  that  the 
sinus  which  resulted  from  the  drainage-tube  became  septic,  and  that  the  pus  had 
ulcerated  into  the  innominate  at  a  point  quite  unconnected  with  the  ligature,  the 
flatter,  ox-aorta  furnished  by  Mr.  Barwell,  having  disappeared.  Mr.  May's  case  died 
iof  secondary  haemorrhage  on  the  nineteenth  day,  caused  by  the  large  and  very  hard 
knot,  which  had  been  tied  in  the  ligature  used,  ulcerating  into  the  vessel  (p.  522)- 

Two  more  cases,  given  in  detail  below,  must  be  added  to  the  above : 
Mr.  Banks'  case,  dying  of  kasruorrhage  on  the  thirty-seventh  day 
(after  ligature  of  the  first  part  of  the  subclavian,  subsequent  to 
ligature  of  the  innominate  (p.  5  30),  and  my  own,  fatal  on  the  tenth 
day  from  exhaustion  brought  on  by  incessant  restlessness  (p.  532). 

The  question  which  ligature  is  best  suited  to  a  large  trunk  like 
this,  very  likely  diseased,  with  blood  possibly  impelled  into  it  by 
]the  closely  adjacent  heart,  and  with  collateral  circulation  certain  to 
be  quickly  set  up  along  the  carotid  and  vertebral,  has  been  much 
discussed,  but  Mr.  Symonds'  successful  ligature  of  this  vessel  with 
silk  has  gone  far  to  help  us  on  this  point.  And  not  only  this 
question,  but  others  which  arise  with  it  are  still  awaiting  answer, 
viz.,  the  tightness  with  which  the  ligature  should  he  tied,  and  the 
'advisability  of  using  a  drainage-tube.  With  regard  to  the  former, 
numerous  cases,  especially  those  of  Mr.  Barwell,  have  proved  that, 
df  ox-aorta  or  kangaroo-tail  be  properly  prepared,  their  contact 
with  the  soft  tissues  they  surround  will  be  unirritating,  and  that, 
infiltrated  by  wandering  cells,  they  will  be  gradually  absorbed,  new 
rings  of  fibrous  tissue  forming  in  their  place.  Mr.  Barwell's  cases 
iof  ligature  of  the  carotid  and  subclavian  for  innominate  aneurism 
bave  also  established  these  points — (a)  that  ox-aorta  may  be  so  tied 
■as  not  to  divide  the  inner  coat  ;*  (j3)  that  this  ligature  may  produce 
as  permanent  and  complete  obliteration  as  any  silk  ligature.  Mr. 
Banks'  case  (p.  530)  also  encourages  the  further  use  of  these 
ligatures,  as  kangaroo-tail  tendon  was  used  in  this,  the  first  case 
jin  which  a  patient  has  recovered  without  haemorrhage  after  liga- 
ture of  the  innominate  for  non-traumatic  aneurism.  I  am  of 
opinion  that  the  above  cases  fairly  prove  that  these  ligatures,  if 
properly  prepared  and  tied  with  sufficient  tightness,  are  free  from 
my  tendency  to  slip  prematurely  or  lose  their  hold  from  the  knot 
oecommg  soft  or  untied,  an  objection  which  could  fairly  be  brought 
igamst  the  catgut  ligatures  when  first  re-introduced  some  years 
lgo.    I  do  not  think  that  another  objection  brought  against  them 

*  It  is  right  to  point  out  that  another  case  of  the  same  surgeon  proves  that,  in 
it  alTPtlDg       t0  diVide       inDer  C°at'  the  surSeon  may  fail  to  close  the  vessel 
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by  Mr.  Holmes  is  a  valid  one.     "Mr.  Harwell's  ligature  is,  no 
doubt,  flat  when  laid  on  a  table,  but  when  tied  it  is  hard  to  see 
how  its  sharp  edges  can  be  prevented  from  impinging  on  the  vessel 
and  if  they  do  they  will  probably  cut  the  middle  coat."    With  all  i 
due  respect  to  such  an  authority,  and  speaking  only  from  an 
experience  of  two  vessels,  the  innominate  and  the  carotid  (p.  5 32), 
I  think  the  extreme  suppleness  which  half  an  hour's  soaking  in  a 
tepid  solution  of  hyd.  perchlor.  or  carbolic  acid  brings  about  in  these  • 
ligatures  removes  any  risk  of  "  sharp  edges."    "When  tying  such 
a  vessel  as  the  innominate  the  surgeon  must  have  several  ligatures 
reliably  sterilised,  as  their  breaking  is  still  an  accident  to  be  pre- 
pared for. 

Thus  in  Mr.  May's  case  the  needle— an  old-fashioned  silver  one,  flexible,  well 
rounded  at  the  point,  and  with  a  large  eye — having  been  passed  satisfactorily 
round  the  vessel,  "  was  threaded  with  a  small  cord,  to  which  a  strip  of  ox-aorta 
material,  kindly  sent  me  by  Mr.  Barwell,  was  attached,  and  by  it  pulled  through. 
In  tightening  the  tape,  I  had  to  draw  the  ends  with  very  considerable  force  to 
stop  the  pulsation,  the  vessel  offering  great  resistance  and  pulsating  with  great 
force.  Just  at  the  critical  moment,  however,  the  material  gave  way  and  broke 
across,  and  a  second  piece  introduced  in  a  similar  manner  suffered  the  same  fate. 
I  then  endeavoured  to  imitate  the  principle  of  the  flat  ligature  by  using  a  cord 
made  up  of  five  or  six  medium-sized  threads  of  catgut.  This  bore  the  strain  very 
well,  and,  after  tightening  with  sufficient  force  to  completely  stop  pulsation  in 
the  tumour  and  branches  of  the  carotid,  I  drew  on  the  ends  still  further  to  allow 
of  some  subsequent  relaxation  in  fixing  the  knot.  At  the  same  time  I  endeavoured 
to  avoid  crushing  the  coats  of  the  artery.  The  ligature  was  secured  with  a  third 
knot,  and  cut  short."  The  patient  died  of  haemorrhage  on  the  seventeenth  day, 
and  it  was  found  that  this  very  precaution,  taken  with  all  care  and  thoughtful- 
ness  by  Mr.  May,  had  tended  to  bring  about  the  fatal  result.  "  The  ligature  still 
retained  a  firm  hold  on  the  vessel  ;  one  or  two  of  the  threads  were  partially 
absorbed  and  softened,  but  others  scarcely  changed.  The  knot,  unfortunately 
very  large  and  hard,  was  quite  unaltered.  Under  the  knot,  in  the  front  of  the 
vessel  and  in  the  line  of  a  fold  or  bend  of  its  wall  was  the  obvious  source  of  the 
haemorrhage,  in  the  form  of  a  ragged  hole  about  the  size  of  a  small  pea ;  this 
opened  into  the  vessel  on  both  sides  of  the  ligature."  Mr.  May  goes  on  to  say 
that  the  further  appearances  were  instructive  in  view  of  the  debateable  questions 
surrounding  the  use  of  animal  ligatures.  With  the  exception  of  the  hole  corre- 
sponding to  the  knot,  no  part  of  the  arterial  wall  was  injured  or  divided,  though 
under  the  ligature  itself  the  wall  was  thinner  than  elsewhere.  The  inner  coats 
were  intact.  It  was  obvious  that  the  small  chink  which  remained  between  the 
crumpled-up  folds  of  the  vessel,  the  remainder  being  occluded  by  adhesion  of  the 
inner  coats,  was  closed  by  a  moderately  firm  clot.  A  similar  clot  with  conical 
end  extended  along  the  distal  side  of  the  artery  nearly  to  its  bifurcation.  On  the 
heart  side  there  was  a  thin  diaphragm  of  clot  with  a  conical  end,  but  extending  a 
very  inconsiderable  distance.  As  the  bulk  of  the  haemorrhage  no  doubt  occurred 
here,  some  of  the  clot  may  have  got  carried  out  during  life.  The  hole  in  the 
wall  of  the  artery  having  been  closed,  it  was  shown,  by  injecting  water,  that  the 
vessel  was  wholly  occluded  at  the  seat  of  ligature. 

Turning  from  the  results  which  bedside  work  has  given  to  those 
of  experiment,  we  are  struck  by  the  diametrically  opposite  con- 
clusions at  which  workers  have  arrived  as  to  the  most  useful  lorm 
of  ligature  and  the  best  means  of  tying  it.  This,  though  at  nrst 
embarrassing,  will  be  of  less  importance  to  those  who,  like  myselt, 
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hn\&  that  any  evidence  drawn  from  ligature  of  arteries  in  animals 
of  little  value  when  applied  to  those  of  man.    It  is  not  only 
that  (as  we  have  daily  opportunities  of  seeing)  wounds  and  injuries 
in  animals  heal  more  readily  and  with  much  less  risk  of  sepsis 
than  in  man,  but  evidence  drawn  from  ligatures  of  healthy  arteries 
in  healthy  animals  must  be  received  with  much  caution,  the  differ- 
ence being  very  wide  indeed  between  these  cases  and  those  where 
a  ligature  has  to  be  applied  in  man  for  an  aneurism,  in  patients 
past  middle  life,  and  with  vessels  no  longer  sound.  Finally,_any 
one  who  has  tied  the  innominate  in  man  for  aneurism  will  hesitate 
to  .accept  conclusions  drawn  from  ligatures  of  like  material,  and 
I  tied  in  like  manner  on  the  carotids  of  sheep  and  horses.   In  addition 
to  the  objections  already  given,  the  two  wounds  are  totally  different. 
In  the  case  of  ligature  of  the  carotid  in  animals  we  have  a  vessel 
which  can  be  tied  in  healthy  parts,  well  known  for  the  rapidity 
with  which  they  heal,  and  a  wound  which  can  be  made  with  very 
slight  disturbance  of  the  soft  parts.    In  the  innominate,  on  the 
_ther  hand,  we  have  an  operation  beset  with  difficulties,  often 
involving,  from  the  presence  of  an  aneurism,  much  displacement 
of  parts,  and  a  wound  from  its  position,  with  its  deepest  part 
behind  unyielding  bone,  most  difficult  to  drain  efficiently.    I  have 
spoken  above  of  the  diametrically  opposed  results  at  which  those 
who  have  worked  at  the  experimental  side  of  this  question  have 
arrived.     This  is  shown  by  the  papers  of  Mr.  Ballance  and  Mr. 
Edmunds,  "  The  Ligation  of  the  Larger  Arteries  in  their  Con- 
tinuity: an  Experimental  Enquiry"  (Med.  Chir.  Trans.,  1886,  p.  443); 
"  Ligation  of  the  Great  Arteries  in  Continuity,  with  Observations 
on  the  Nature,  Progress  and  Treatment  of  Aneurism,"  1 891,  and 
Mr.  Spencer's  "Experiments  on  Ligature  of  the  Innominate" 
(Brit.  Med.  Joicm.,  1889,  vol.  ii.  p.  73).    The  first-named  writers 
have  arrived  at  the  following  conclusions  :  (1)  That  the  operation 
of  ligature  of  a  large  artery  in  its  continuity  should  be  performed 
without  damage  to  its  wall.    (2)  That  the  rupture  of  the  coats  of 
an  artery  during  ligation  in  continuity  is  a  useless  and  dangerous 
proceeding :  useless,  because  the  surgeon  can  secure  the  effectual 
occlusion  of  the  vessel  by  a  measure  at  once  safer  and  less  severe ; 
and  dangerous,  on  account  of  the  possible  occurrence  of  hgemorrhage 
or  secondary  aneurism  at  the  seat  of  ligature,  which  could  not 
happen  if  the  wall  of  the  vessel  were  uninjured  by  the  ligature. 
(3)  That,  if  the  artery  be  diseased,  the  advantages  attending 
ligation  without  rupture  of  the  tunics  are  much  magnified.  It 
>r>metrmes  happens  that  the  surgeon,  on  cutting  down  upon  a 
huge  artery,  observes  a  state  of  atheroma  so  extensive  that  he  is 
obliged  to  close  the  wound  and  ligate  a  vessel  nearer  the  heart, 
and  thus  expose  his  patient  to  considerably  increased  risk.  There 
is  no  escape  from,  such  a  dilemma  under  the  system  which  declares 
tli at  the  arterial  coats  must  be  divided;  but  with  a  non-irritating 
aseptic  ligature,  so  applied  as  not  to  lessen  the  power  of  the  arterial 
wall,  but  actually  to  be  a  source  of  additional  strength  *to  it,  the 
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question  of  ligation  is  seen  under  entirely  new  auspices,  and  the 
occlusion  of  a  diseased  artery  would  be  undertaken  with  an  assur- 
ance of  success  almost  equal  to  that  which  obtains  when  a  healthy 
vessel  is  in  question.  (4)  That,  when  the  coats  of  an  artery  are 
uninjured  by  the  ligature,  the  danger  of  ligation  near  a  large 
collateral  branch  is  wholly  avoided,  because — (A)  No  danger  can 
accrue  from  haemorrhage  when  the  wall  of  the  vessel  is  intact  • 
(B)  The  formation  of  clot,  upon  which  the  safety  of  the  patient  so 
much  depends  if  the  wall  of  the  vessel  be  damaged,  has  really 
nothing  to  do  with  the  adhesive  changes  which  take  place  in  a 
ligatured  vessel;  (0)  The  plastic  actions  which  proceed  at  the 
place  of  ligation  are  practically  alike,  whether  the  tunics  be 
ruptured  or  not.  (5)  That  the  ligatures  employed  in  this  series 
of  experiments  were  probably  in  all  cases  larger  than  was  abso- 
lutely necessary  to  secure  the  obliteration  of  the  vessels.  Com- 
paratively speaking,  they  were  not  large.  It  would  appear  that 
a  small  round  antiseptic  ligature  which  will  not  become  absorbed 
in  less  than  three  weeks,  and  which  during  that  period  holds 
firmly  so  as  to  cause  a  constriction  of  the  arterial  wall,  and  com- 
plete, or  almost  complete,  obstruction  of  the  cavity  of  the  vessel, 
will  so  influence  the  nutrition  of  the  part  that  permanent  occlusion 
will  follow.  (6)  That  it  is  no  more  necessary  to  use  a  flat  tape- 
shaped  ligature  (as  recently  revived  by  Mr.  Barwell  to  prevent 
damage  to  the  arterial  coats  during  ligation)  than  to  rupture  the 
coats  of  the  vessel.  The  small  round  ligature  is  the  most  easy  to 
manipulate,  and  it  is  not  difficult  to  learn  to  apply  it  in  the 
manner  here  indicated.  At  p.  463  the  above  writers  express  a 
decided  preference  for  kangaroo-tail  tendon,  as  it  is  readily  made 
aseptic,  strong,  of  ample  length,  easily  rendered  as  supple  as  silk 
by  soaking  it  in  tepid  sublimate  solution.  Silk  ligatures  they  con- 
sider difficult  to  render  aseptic,  probably  on  account  of  the  recesses 
in  which  bacteria  can  lodge.  Certainly  when  employed  outside  the 
peritoneum  there  is  some  uncertainty  as  to  what  will  happen  to 
silk.    It  may  become  encysted,  or  it  may  ulcerate  out. 

On  the  other  hand,  Mr.  Spencer,  from  his  experimental  liga- 
tures of  the  innominate  in  monkeys,  concludes,  that  the  best  ligature 
is  one  of  Chinese  twist  silk  which  has  been  kept  in  5  per  cent, 
carbolic  acid,  and  boiled  in  that  solution  before  being  used.  A  silk 
ligature  can  be  thus  "rendered  more  thoroughly  aseptic  than  any 
other  without  injuring  its  strength,  and,  being  aseptic,  it  will 
remain  quiet  in  position  without  relaxing.  The  ligature  should 
be  tied  tight  to  divide  the  internal  coats." 

A  third  very  interesting  paper  was  read  by  Dr.  Delepine  and 
Mr.  Dent  before  the  Medico-Chirurgical  Society.  May  26.  1 891. 
Its  title,  "The  Changes  observed  in  Healthy  'Arteries  _  and  in 
Tendon  Ligatures  during  the  first  four  weeks  after  Ligation, 
limits  the  deductions  to  be  drawn  from  it  as  a  guide  in  dealing 
with  the  human  innominate.  The  authors  advocate  a  tight 
ligature  with  division  of  the  inner  coats.    It  is  clear  from  the 
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■Jabove  papers  that  a  healthy  artery  may  be  tied  by  either  method 
successfully  it'  aseptic  precautions  are  adopted.    As  long  as  such 
authorities'  as  Mr.  Ballance  and  Mr.  Dent  differ  so  widely  as  to  the 
mode  of  using  the  ligature  the  surgeon  should  keep  an  open  mind 
fin  dealing  with  an  artery  like  the  innominate,  according  to  its 
Soundness  or  the  reverse.  In  the  case  of  an  artery  which  is  diseased, 
E  think  the  balance  of  evidence  is  in  favour  of  a  tendon  ligature 
itied  tight  enough  to  occlude  the  lumen,  but  not  to  injure  the 
(internal  coats. 

The  question  of  using  drainage  is  alluded  to  below  (p.  529). 
-Personally  I  may  say  that  had  I  to  tie  the  innominate  again  I 
(should  use  kangaroo  tendon,*  or  failing  this,  silk.  Whichever  was 
jused  I  should  endeavour  to  close  the  vessel  securely,  but  considering 
fthe  probability  of  degenerative  changes  in  its  coats  and  the  volume 
|of  blood  impinging  on  the  ligature,  I  should  try  and  use  one  short 
jof  that  likely  to  divide  the  inner  coats.  As  to  drainage,  if  I 
^succeeded  in  leaving  a  dry  wound,  I  should  be  content  to  close  it 
[after  dusting  its  recesses  with  Jeyes'  powder  or  iodoform.  If  any 
ioozing  was  going  on,  I  should  leave  in  for  twenty-four  hours  a 
[strip  of  iodoform  gauze  wrung  out  of  carbolic  acid  lotion  (1  in  20). 

The  truth  is  that  these  cases  of  ligature  of  the  innominate 
jin  man  are  too  few  and  far  between  to  give  us,  for  a  long  time, 
jthe  only  evidence  on  which  we  can  rely.  All  other  requires  most 
^careful  weighing  and  checking  before  it  is  accepted. 

At  the  present  time,  till  we  have  further  evidence  bearing  on 
the  influence  of  modern  surgery  on  this  operation,  we  may  say 
jthat  there  are  cases  which  are  clearly  most  inappropriate,  and 
fthat  there  are  certain  special  precautions  which  should  not  be 
neglected  during  and  after  the  operation. 

First,  as  to  selection  of  cases,   the  following  words  of  Mr. 
jHolmest  should  be  remembered.    The  operation  "should  never 
jbe  performed,  however,  unless  the  artery  can  clearly  be  felt 
(healthy  behind  the  sterno-clavicular  joint, J  or  the  tumour  is  so 
iplainly  limited  as  to  afford  a  very  reasonable  hope  that  it  will  be 
ifound  so.    In  cases  of  tubular  enlargement  of  a  long  tract  of 
artery  in  the  neck,  it  is  more  than  useless  to  expose  an  artery 
which  will  probably  be  found  so  diseased  as  either  to  prevent  the 
operator  from  the  attempt  to  tie  it,  or  to  give  way  and  occasion 
[fatal  bleeding  within  a  few  hours  if  it  be  tied."  § 

The  following  are  amongst  the  precautions  indicated  : 

*  This  is  preferable  to  ox- aorta,  from  the  greater  facility  and  the  longer  lengths 
with  which  it  is  procurable.  t  Syst.  of  Surg.,  vol.  iii.  p.  112. 

t  As  Mr.  Holmes  remarks  in  a  foot-note,  (i  If  the  shape  of  the  bones  or  joints  is 
'altered,  it  is  clear  that  the  aneurism  arises  in  the  thorax." 

§  It  is,  however,  very  remarkable  that  in  the  cases  of  Porter  and  Aston  Key, 
(though  it  was  found  impracticable  and  undesirable  to  ligature  the  artery  owing  to 
its  diseased  and  dilated  condition,  such  changes  were  set  up  in  the  vessel  by  the 
exposure  and  manipulation  as  to  lead  to  gradual  cessation  of  the  pulsation  in  the 
aneurism  in  one  case,  and  its  diminution  in  the  other. 
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(i)  Rigid  antiseptic  precautions  persevered  with  till  the  wound 
is  soundly  closed.  (2)  Use  of  a  flat  ligature  in  securing  th 
innominate  probably  diseased — viz.,  one  of  kangaroo-tail — with  care 
if  possible,  that  the  knot  is  not  a  hard  one  and  does  not  pres' 
strongly  on  the  side  towards  the  artery.  (3)  Securing  the  carotid 
artery  at  the  same  time.*  By  this,  in  Mr.  Spencer's  words  (Ls.c.) 
"  a  thrombus  is  then  formed  in  the  proximal  end  of  the  carotid' 
which  extends  to  the  bifurcation,  and  thus  aids  a  thrombus  in 
forming  in  the  first  part  of  the  subclavian  as  far  as  the  vertebral  • 
otherwise  the  blood-flow  will  pass  from  the  subclavian  to  the  carotid 
close  by  the  distal  side  of  the  ligature  of  the  innominate,  and  so  the 
operation  will  lack  one  of  the  important  characteristics  of  a  Hunterian 
ligation."  (4)  Obliterating  the  cavity  as  thoroughly  as  possible 
after  every  care  has  been  taken  to  check  all  oozing  and  to  leave  a 
dry  wound,  so  as  to  prevent  formation  and  collection  of  discharges. 

Mr.  Thomson,  in  his  exhaustive  account  of  his  own  case,  states  his  belief  that 
the  fatal  ulceration  into  the  innominate  was  brought  about  by  decomposition  of 
discharges  collecting  at  the  bottom  of  the  sinus  left  by  the  drainage-tube.  This 
decomposition  was,  he  thinks,  due  to  the  difficulty  of  keeping  the  dressings 
firmly  on  a  movable  part  like  the  neck,  to  the  fact  that  the  skin  heals  much  more 
quickly  than  the  deep  parts,  and  that  the  clavicle  assists  in  preventing  the  soft 
parts  coming  together.  He  would,  in  future,  use  carefully  adjusted  sponges  and 
shot-bags  over  them. 

(5)  Keeping  the  patient  absolutely  at  rest  till  the  wound  is 
soundly  healed,  morphia  being  used  subcutaneously,  and  any 
tendency  to  cough  checked  at  once  if  possible. 

Line  and  Guide.  —  The  vessel,  1  to  2  inches  long,  extends 
along  a  line  drawn  from  the  middle  of  the  junction  of  the  first 
with  the  second  bones  of  the  sternum  to  the  right  sterno- clavicular 
joint  (Holden).    Its  point  of  bifurcation  varies  somewhat. 

Relations:  In  Fkont. 

Sternum  ;  sterno-hyoid  ;  sterno-thyroid. 
Left  innominate  and  right  inferior  thyroid  vein. 
Inferior  cervical  branch  of  right  vagus. 
Outside.  Inside. 
Right  innominate  vein.  Left  carotid. 

Right  vagus. 
Pleura. 


given 


by  Sir  W.  Mac 


Innominate  artery. 

Behind. 
Trachea. 

Collateral  Circulation. — This  is  thus 
Cormac  {Ligature  of  Arteries,  p.  75)  : 

*  Ligature  of  the  common  carotid  at  the  same  time  as  the  innominate  will  not 
necessarily  prevent  hemorrhage,  as  was  shown  by  Smyth's  case,  in  which  the 
carotid  was  tied  at  the  same  time  as  the  innominate.  Hamiorrhage  occurred  on 
the  fourteenth  day,  and  was  repeated  at  intervals.  The  vertebral  was  ligatured 
on  the  fifty-fourth  day,  and  recovery  ultimately  took  place.  Of  five  monkeys  111 
which  Mr.  Spencer  tied  the  innominate,  the  only  one  in  which  the  carotid  had 
not  been  tied  died  from  hemorrhage. 


§ 
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Cardiac  Side.  Distal  Side. 

/  First  aortic  intercostal,    with    Superior  intercostal  of  sub- 
clavian. 

Upper  aortic  intercostals,    with   Thoracic  branches  of  axil- 
v  lary  and  intercostals  of 

internal  mammary. 
Phrenic,  with   Musculo-phrenic  of  internal 

mammary. 

Deep  epigastric,  with    Superior  epigastric  of  in- 

ternal mammary. 

Free  communication  of  vertebrals  and  internal  carotids  of  oppo- 
site sides  inside  the  skull.  Communication  of  branches  of  opposite 
external  carotids  in  the  middle  line  of  the  face  and  neck. 

Operation. — The  patient,  having  been  brought  into  as  satisfactory 
a  condition  as  possible  by  preparatory  treatment,  the  head,  body, 
and  arm  are  placed  as  in  ligature  of  the  subclavian  (p.  509).  The 
surgeon,  standing  in  front,  makes  an  incision  along  the  inner  third 
of  the  clavicle,  and  another  along  the  anterior  border  of  the  sterno- 
inastoid,  meeting  the  first  at  an  acute  angle,  each  incision  being 
upwards  of  3  inches  long  (Fig.  134).  The  flap  thus  marked 
out  is  dissected  up,  the  sternal  and  clavicular  heads  of  the  sterno- 
rnastoid  divided,  and  the  sterno-hyoids  and  sterno-thyroids  also 
carefully  cut  through  on  a  director.  This  incision  was  made  use  of 
by  Mott  when  he  tied  the  artery  in  18 18.  It  appears  preferable, 
as  giving  much  more  room  in  difficult  cases,  to  any  other.  It  has 
the  serious  disadvantage  of  dividing  muscles  which  retract  much 
and  leave  a  large,  gaping,  deep  wound,  the  difficulty  of  draining 
which  has  already  been  alluded  to.  I  have  mentioned  one  or 
two  precautious  which  will,  I  believe,  meet,  in  part,  the  above 
objection  to  this  incision.  Where  the  presence  of  a  large  aneurism 
with  one  or  more  processes  to  its  sac  increases  enormously  the 
difficulties  of  this  operation,  and  thus  calls  for  free  access  to  the 
important  parts  dealt  with,  I  am  of  opinion  that  this  division 
of  muscles  will  be  found  needful.  Mr.  Spencer,  from  his  ex- 
periments on  monkeys,  advises  the  use  of  a  single  median,  vertical 
incision,  made  as  if  for  a  low  tracheotomy,  retracting  the  sterno- 
mastoid,  sterno-hyoid,  and  sterno-thyroid,  opening  the  sheath 
and  tying  the  carotid,  and  then  following  this  down  as  a  guide  to 
the  innominate.  He  argues  rightly  that  if  the  muscles  be  re- 
tracted only,  and  not  divided,  when  they  are  released,  they  will 
come  together,  so  that  no  cavity  is  left  in  the  deeper  parts  of  the 
wound.  Sound  as  this  reasoning  is,  I  fear  there  is  no  com- 
parison between  ligature  of  the  innominate  in  monkeys  and 
the  same  operation  under  the  conditions  which  usually  call  for  it 
in  man.  Every  atom  of  room  may  be  required,  not  only  on 
account  of  the  importance  of  the  parts  dealt  with,  the  great 
enlargement  of  the  veins,  the  presence  of  a  dilated  subclavian,  a 
process  of  the  aneurism  extending  inwards  or  a  hugely  expanded 
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vertebral  as  in  my  case  (p.  532),  but  also  because  the  surgeon 
may  feel  bound,  as  I  did,  to  give  his  patient  the  benefit  of  a  ess 
risky  operation,  and  thus  be  driven  to  divide  the  stemo-mastoid 
in  order  to  examine  the  fitness  for  ligature  of  the  second  part  of 
the  subclavian.    I  would  advise  division  of  the  muscles  (m  a 
case  of  any  real  difficulty),  but  at  a  point  i*  inch  above  the 
clavicle     If  they  are  divided  just  above  this  bone,  the  ends  re- 
tract behind  it,  and  I  found  the  introduction  of  sutures  impossible 
Mv case lo  taught  me  that  raising  the  skin  and  sterno^mastoid 
toLther  a  precaution  I  adopted  to  secure  a  heavy  flap,  -which  will 
Ml  better  into  position,  and  thus  help  to  close  the  deep  wound,  is 
a  futile  one,  the  contraction  of  the  sterno-mastoid  from  above 
raS  the   kin  with  it.    During  these  preliminary  steps,  one  or 
f  rJLll  arteries  may  be  divided  and  some  enlarged  veins  con- 
Ifpd  wrtb the ^Sr  thyroids  drawn  aside  or  tied  with  double 
ZliZ  L£l  rlct]xig  L  above-mentioned  flap,  the  presence 
^  r  anterior  jugular  outwards  beneath  the  sterno- 

mastoid  just  above  the  clavicle  must  be  remembeied 

The  above  muscles,  when  cut,  being  carefully  held  out  ot  the 
wnv  and  I  Wer  of  deep  cervical  fascia  varying  in  strength 
Sed  the  puTsatL  of 'the  carotid  is  defined,  and  its  sheath 
diviaea,  i      i  bw  down  &g    0SS1Die.  Other 

Ses  will  be  in  the  trachea  and  the  subclavian  artery,  to 

lead  the  finger  down  to  the  innominate  h  w 

The  carotid  being  traced  down,  Ae  ^P™11^^  now  tliat 
bifurcating  into  the  carotid  and  ^T^o^^^gorge. 
the  real  difficulties 

ment  of  the  venous  circulation,  mcieaseci  Dy  eillars?ed  as 

internal  jugular  and  innominate  vein  ^^~Je  extended 
to  protrude  into  the  wound.   (2)  An  aneurusm  m  y 
nnL  the  artery  and ^  ^  and 

£££ft£  ^sternum1  may  be  so  ^£%£££ 
to  make  it  difficult  to  define  the  artery  and  ite yell, 
on  the  right  side-viz.,  vagus,  pleura,  and  ngnt ^nno  ,^ 

(4)  The  artery  itself  may  be  enormously  d.  ased  and  «j  ^ 

(5)  The  bifurcation  of  the  artery  may  be  quite  an  mo 

**£  faacing  down  the  i—ate  W i  *> 
Ms  steel  director  most  care  ul  y  on .  the  f  out  o  th  J 
following  the  vessel  down  behind  the  steinum  d 
sto  for  nis  ligature,  he  ^J^jf^Sing  of  *• 
and  bT  a  laryngeal  mirror,  or  electric  ngnt.  x  iauT  0n  the 
artery  most  be  done  with  the  utmost  f^.^T^  of  these 
outer  side  owing  to  the  important  *"*«^£^3k  but  it 

h"  cry  to  the  pleura  -^^sure  with 
If  there  is  doubt  as  to  the  position  o£  the  aitery,  i 
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the  finger  behind  the  vessel  against  the  sternum  will  arrest  the 
pulsation  in  the  carotid  and  the  aneurism.  If  the  bifurcation  of 
the  artery  lie,  as  in  my  case,  a  full  inch  below  the  joint,  attempts 
should  be  made,  by  pulling  up  the  carotid  protected  by  a  piece  of 
aseptic  gauze,  to  raise  the  bifurcation  sufficiently  for  the  passing 
of  the  ligature.  I  believe  this  to  be  preferable  to  dragging  on  the 
vessel  by  the  ends  of  a  ligature  previously  tied  round  the  carotid, 
and  left  long.  If  it  is  impossible  thus  to  raise  the  bifurcation 
sufficiently,  the  inner  1^  inch  of  the  clavicle  must  be  removed  by 
disarticulating  and  sawing  through  the  bone. 

The  needle  should  be  passed  from  without  inwards  and  a  little 
from  below  upwards  to  avoid  the  pleura.  In  this  case,  as  in  that 
of  the  subclavian  and  other  deep-seated  arteries,  the  surgeon  will 
do  well  to  provide  himself  with  needles  of  different  curves  (of  these 
the  late  Mr.  Durham's  needle,  in  which  the  curve  is  twisted  laterally 
at  a  right  angle  to  the  shaft,  is  a  very  helpful  one),  or  with  a 
silver  probe  sufficiently  flexible  to  take  any  curve  and  with  a  large 
eye  close  to  the  point  (p.  512). 

The  needle  should  be  loaded  with  thoroughly  aseptic  silk,  or,  if 
it  be  preferred  to  this,  after  it  has  passed,  a  flat  ligature  of  reliable 
kangaroo  tail,  should  be  secured,  and  then  pulled  beneath  the  vessel. 
It  should  be  tied  firmly,  as  I  believe  that  these  ligatures,  after 
soaking,  are  so  supple  as  not  to  cut  into  the  vessel  (p.  522). 
Care  should  be  taken  to  keep  the  ligature  flat  around  the  artery 
while  tying  it,  and  the  knot  as  little  projecting  (especially  towards 
the  vessel)  as  possible.  In  addition  to  the  amount  of  force  used, 
the  surgeon  will  derive  some  information  as  to  the  extent  to  which 
he  has  constricted  the  vessel  by  watching  the  aneurism,  all  pulsa- 
tion in  which  should  have  ceased. 

The  ligature  being  tied  and  cut  short,  the  common  carotid 
should  be  tied  also,  about  £  inch  above  its  origin.  If  the  thyroidea 
una  arise  from  a  point  at  which  it  is  likely  to  bring  in  a  reflux 
current  which  will  dangerously  disturb  the  clot,  on  which  so  much 
depends,  this  vessel  should  be  tied  also* 

The  wound  is  now  carefully  cleaned  and  dried,  the  severed 
muscles  carefully  united  with  chromic-gut  buried  sutures,  hsemor- 
wage  most  scrupulously  stopped,  a  drainage-tube  inserted,t  and 
the  wound  carefully  closed.    If  the  patient  will  bear  it,  the  limb 
previously  wrapped  in  cotton-wool,  should  be  secured  to  the  side 

Spen!e^0^L^e^)e  "  LiZarS'  (*~*  l837'  ^  *  PP"  44S'  6°2  ' 

delesttnlPOfiiletOS^Ur!the  °Ut  mUSCl6S  satisfactorily,  and  thus  close  the 
*ay  be   ^  ^  7™?/^  this  bas  been  carefully  dried  out,  a  drainage-tube 

*We  theTT?  u  U  SUrge°n'  WisbiDg  t0  bG  0n  the  safe  side>  especially 
moved  i ,  T  mUCh  disturbed>  makes  ™  °f  a  tube,  it  should  be  re- 
the  daV  If? '  firSt  flreSsiDg-    1  f0ll0wed  tbis  course  »  my  case  on 

wound  w!  f "  /  °peration-  When  the  PatJent  died,  on  the  tenth  day,  the 
fluid  (P-  533)        at        autopsy  Perfectly  sweet  and  free  from  any  collection  of 
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and  chest,  and  every  attempt  made,  by  elastic  bandaging  and  a 
ot  a  shot-bag,  to  keep  the  dressings  firmly  in  place,  and  tin 
promote,  from  the  first,  steady  adjustment  of  the  parts  and  sour 
healing.  Morphia  should  be  used  as  freely  as  is  safe,  to  diminish 
as  far  as  possible,  the  sensibility  of  the  patient  to  the  irksomen- 
of  his  position.  The  slightest  tendency  to  cough  should  be  treaty 
at  once.  The  absolute  need  of  rest  and  quiet  should  be  enforce 
upon  the  patient  until  the  wound  is  soundly  healed. 

I  am  enabled,  through  the  courtesy  of  Mr.  Banks,  to  give  a 
abstract  of  a  most  interesting  case  of  right  subclavian  aneurisu 
m  which  the  innominate  and,  subsequently,  the  first  part  of  th 
subclavian  were  tied.  Owing  to  the  exceeding  rareness  of  recover 
after  ligature  of  the  innominate,  and  the  survival  of  a  patient  fo 
thirty-six  days  after  the  placing  of  a  ligature  round  the  first  par 
of  his  subclavian,  it  is  to  be  hoped  that  this  most  instructive  cas 
will  be  published  in  extenso. 

J.  B.,  aged  fifty,  was  admitted  into  the  Liverpool  Royal  Infirmary,  Februar 
io,  1883,  with  well-marked  symptoms  of  aneurism  of  the  third  part  of  the  righ 
subclavian.  Attempts  to  treat  the  patient  by  rest,  &c,  having  failed,  owing  1. 
his  obstinately  persisting  in  getting  up,  the  innominate  and  common  caroti 
were  tied,  February  26,  with  the  strictest  antiseptic  precautions.  The  earlk: 
steps  presented  nothing  remarkable.  "Unluckily,  the  bifurcation  was  quit 
h  inch  lower  than  it  ought  normally  to  be,  and  this  caused  some  difficulty  ir 
getting  the  aneurism  needle  round  the  vessel.  I  used  a  needle  of  the  ordinan 
kind,  having  a  large  curve,  and  threaded  with  silk.  There  was  about  a  minute  o'i 
rather  anxious  work  while  the  needle  was  being  tickled  through  the  tissues  sur- 
rounding the  vessel,  a  proceeding  which  was  accomplished  solely  by  feeling,  as 
the  artery  lay  too  deep  for  me  to  see  anything  that  could  aid  me.  By  means  oi 
the  silk  thread,  a  stout  kangaroo-tendon  ligature  was  pulled  beneath  the  vessel, 
then  tightened,  three  knots  being  placed  upon  it.  I  applied  the  amount  of  force 
which  I  thought  would  be  necessary  completely  to  occlude  the  artery,  but  not  to 
damage  its  coats,  and  I  felt  very  certain  that  I  had  made  a  thorough  and  satis- 
factory ligature  of  the  artery.  Whether  I  really  did  so  or  not  is  a  question. 
....  The  aneurism  ceased  to  pulsate.    I  next  proceeded  to  pass  a  ligature 

round  the  common  carotid  Being  engrossed  in  this,  I  took  no  further 

notice  of  the  aneurism.  But  those  who  were  assisting  saw  that,  after  an  interval 
of  about  two  minutes,  a  certain  amount  of  pulsation  returned  in  the  aneurism. 
I  imagined  that  this  must  have  arisen  from  the  retrograde  circulation  along  the 
common  carotid  and  subclavian,  and  so  proceeded  at  once  to  tighten  the  ligature 
(another  kangaroo  tendon)  round  the  former  vessel.  As  soon  as  this  was  done, 
the  pulsation  in  the  aneurism  again  became  practically  imperceptible." 

A  slight  return  of  pulsation  was  noticed  in  the  evening  of  the  operation. 

The  restlessness  and  irritability  of  the  patient  during  the  first  few  days  were 
frightful.  He- tossed  about  the  bed,  moved  his  arm  as  much  as  the  bandages 
would  allow,  loudly  demanded  stimulants,  and  swore  at  everybody  about  him. 
He  was  not,  however,  in  the  least  feverish  or  delirious.  Practically  there  wr.s 
never  any  suppuration,  and  the  extensive  wound  healed  by  primary  union.  All 
dressings  were  discontinued  on  the  thirteenth  day,  and  the  patient,  who  had 
insisted  on  getting  up  on  the  ninth,  went  out  on  the  twentieth  day  with  the 
wound  sound. 

Unhappily,  the  pulsation  feebly  present  in  the  aneurism  on  the  evening  of  the 
operation  became  strong  and  accompanied  with  thrill  by  the  third  day.  Pressure 
with  a  bag  of  shot  was  tried,  but  the  patient,  by  his  unruly  behaviour,  did  all  he 
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M  to  prevent  any  consolidation  occurring.    When  the  patient  went  out  the 
rism  w-is  quite  as  soft,  and  the  pulsation  and  thrill  quite  as  obvious  as  before. 
n  6lv  soon  decidedly  increased,  spreading  out  under  cover  of  the  trapezius  and 

hin*  inwards  the  scalenus  anticus.  "  At  the  end  of  five  weeks  it  became  clear 
H^t  either  the  aneurism  must  be  left  alone  and  the  man  abandoned  to  his  fate, 

that  something  more  must  be  done.  But  what  ?  Galvano-puncture  and  the 
"traduction  of  wire  or  other  material  into  the  sac  have  not  proved  of  sufficient 
Trility  to  entitle  them  to  be  considered  satisfactory  methods  of  treatment  at  the 
present  moment,  whatever  may  become  of  them  in  the  future.  Ligature  of  the 
first  part  of  the  axillary  on  the  distal  side  of  the  tumour  is  not  any  better.  To 
lay  open  the  aneurism  and  attempt  to  secure  the  artery  on  either  side  of  the 
aneurismal  opening  would  almost  certainly  have  been  fatal  on  the  spot.  To  go 
down  through  the  old  cicatrix  in  search  of  the  innominate,  with  a  view  of  tying 
it  a  second  time,  seemed  very  impracticable.  Besides,  I  could  not  be  any  more 
certain  of  curing  the  aneurism  the  second  time  than  the  first.  The  only  thing 
rhat  remained  was  to  tie  the  first  part  of  the  subclavian.  Sixty-seven  days  after 
the  ligature  of  the  innominate  I  performed  this  operation,  not  using  the  spray 
during  the  dissection,  lest  it  should  obscure  one's  vision,  but  turning  it  into  the 
wound  after  the  vessel  was  tied.  By  this  date  the  tumour  had  so  increased  in 
size  that  there  was  just  room  on  its  inner  side,  and  no  more,  to  get  at  the  artery. 
In  incision  was  made  along  the  hinder  margin  of  the  sterno-mastoid,  and  another 
extending  from  it  outwards  along  the  clavicle.  After  getting  through  the  super- 
ficial structures,  the  clavicular  portion  of  the  sterno-mastoid  was  divided,  and  the 
internal  jugular  was  followed  down  to  its  junction  with  the  subclavian.  Here, 
in  consequence  of  the  matting  together  of  parts  as  a  result  of  the  first  operation, 
it  became  almost  impossible  to  know  what  one  was  dealing  with,  and  an  un- 
pleasant accident  occurred.  I  tore  across  a  vein  of  some  size  close  to  the  point 
where  it  entered  the  angle  of  junction  of  the  jugular  and  subclavian.  Instantly 
a  rushing  and  hissing  noise  showed  that  some  air  had  got  into  the  venous  trunks, 
and  for  a  brief  space  the  situation  was  uncomfortable.  A  finger  was  put  on  the 
aperture,  and  to  our  relief  the  patient  showed  no  signs  of  being  in  any  way 
affected  by  the  occurrence.  The  aneurism  covered  by  the  thin  fibres  of  the 
scalenus  anticus  next  came  into  view.  My  colleague,  Mr.  Harrison,  gently  but 
steadily  pushed  this  outwards  with  a  couple  of  fingers,  and  in  the  very  limited 
space  between  this  and  the  internal  jugular  I  proceeded  to  search  for  the  artery, 
guided  by  its  pulsation.  Very  slowly,  and  after  an  infinity  of  anxious  picking 
and  teasing  (for  one  dared  not  use  a  knife),  this  was  exposed  about  ^  inch  from 
•  the  aneurism.  The  vessel  was  obviously  thinned  and  dilated,  and  this  added 
immensely  to  the  danger  of  passing  the  aneurism  needle  beneath  it.  The  needle 
was  threaded  with  a  silk  ligature,  which  drew  after  it  a  double  catgut  ligature. 
The  loop  of  this  being  divided,  the  artery  was  secured  by  both  portions  lying 
side  by  side.  The  knots  were  drawn  very  gently,  with  the  intention  of  merely 
closing  the  artery  and  not  of  injuring  any  of  its  coats.  The  aneurism  at  once 
became  still. 

"  A  very  few  lines  have  sufficed  to  describe  this  operation,  but  it  took  more 
than  an  hour  to  perform,  while  the  difficulty,  danger,  and  anxiety  that  attended 
it  are  almost  impossible  to  describe.  Owing  to  the  fact  that  the  parts  had  already 
been  interfered  with,  there  was  a  great  deal  of  thickened  and  cicatricial  tissue 
present.  Cutting  this  was  out  of  the  question,  as  it  was  impossible  to  say  what 
was  adherent  to  or  mixed  up  with  it.  It  had,  therefore,  to  be  pulled  asunder 
fibre  by  fibre,  with  the  aid  of  strong  forceps  and  a  dissecting  tool.  As  the 
operation  advanced,  the  depth  at  which  one  had  to  work  became  greater  and 
greater,  while,  in  order  clearly  to  make  out  the  various  structures,  the  wound 
had  to  be  kept  absolutely  free  from  blood.  Sometimes  minutes  would  be  lost  in 
Picking  up  some  trifling  vessel  from  which  just  enough  blood  would  keep  welling 
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to  obscure  the  wound.  The  space  in  which  anything  could  be  done  was  of  the 
most  limited  description,  and  surrounded  by  dangers  on  every  hand.  To  the 
outer  side  was  the  bulging  aneurism,  to  the  inner  was  the  internal  jugular,  below 
lay  the  subclavian  vein,  and  immediately  beneath  the  artery  itself  was  the  pleura 
.  .  .  .  Compared  with  this  performance,  tying  the  innominate  was  a  mere 
surgical  amusement,  and  I  should  never  care  to  repeat  it  again." 

The  patient  rallied  well  from  the  operation,  but  a  few  days  later  developed  an 
attack  of  broncho-pneumonia,  which  exhausted  him  extremely.  He  slowlv 
rallied  from  this,  but  the  wound  gaped  widely.  It  ultimately  healed,  save  for  I 
sinus,  which  admitted  a  probe  deeply.  On  the  twenty-third  day  the  patient  got 
up,  and  by  the  thirty- first  day  had  been  out  in  the  open  air.  On  the  evening  of 
this  day  haemorrhage  occurred  from  the  sinus,  frequent  recurrences  took  place 
and  the  patient  died  on  the  thirty-seventh  day  after  the  operation.  By  the 
fourth  day  the  aneurism  had  no  trace  of  pulsation,  and  was  small  and  hard* 

The  following  case  of  ligature  of  the  innominate  which  was 
under  my  care  well  illustrates  some  of  the  difficulties  which  may 
be  expected. 

A.  H.,  aged  forty-eight,  was  sent  to  me  by  Dr.  Lockhart  Stephens,  of  Emsworth. 
February  1890.  Occupying  all  the  lower  part  of  the  posterior  triangle,  and  to  be 
felt  in  the  axilla  and  between  the  heads  of  the  sterno -mastoid,  was  a  large 
aneurism,  6  inches  x  4  inches.  There  was  no  evidence  that  the  innominate  itself 
was  involved.  Patient  had  first  noticed  the  swelling  a  year  before,  when  it  was 
about  the  size  of  a  walnut.  He  had  been  doing  his  work  as  a  gamekeeper,  and 
shooting  rabbits,  till  two  weeks  before  his  admission,  February  10.  Chloroform 
being  given,  the  parts  cleansed,  and  irrigation  with  hyd.  per.  1-2000  employed 
throughout,  an  incision  inches  long  was  made  along  the  anterior  margin  of 
the  sterno-mastoid,  and  another  transversely  outwards,  just  above  the  clavicle, 
over  both  heads  of  the  sterno-mastoid,  to  a  point  over  the  inner  part  of  the 
aneurism.  The  skin  and  both  heads  of  the  sterno-mastoid  were  divided  together, 
with  the  hope  of  thus  keeping  the  skin  down  better  when  the  wound  was  closed, 
and  thus  better  obliterating  the  large  wound  and  ensuring  earlier  healing.  The 
sterno-hyoid  and  sterno-thyroid  being  divided,  two  very  large  inferior  thyroid 
veins  secured,  and  the  internal  jugular  drawn  outwards,  the  inner  part  of  the 
carotid  sheath  was  opened  and  this  artery  traced  down  to  the  innominate.  The 
chief  difficulty  at  this  stage  was  due  to  what  was  thought  to  be  a  pulsating  pro- 
cess of  the  aneurism,  which  extended  inwards  under  the  jugular  and  carotid,  but 
was  really  a  hugely  dilated  vertebral.  The  carotid  being  traced  down,  it  was 
found  impossible  to  pass  a  ligature  below  the  bifurcation,  which  lay  a  full  inch 
below  the  joint.  In  spite  of  the  aid  given  me  by  Mr.  Davies-Colley,  who  drew  up  the 
carotid  protecting  the  vessel  with  a  bit  of  lint  wrung  out  of  carbolic  lotion,  I  was 
unable  to  get  my  finger  or  a  director  sufficiently  deep  behind  the  clavicle  to  make 
sure  of  being  below  the  bifurcation.  I  accordingly  removed  the  inner  extremity 
of  the  clavicle,  disarticulating  and  sawing  through  the  shaft.  I  was  now  able, 
aided  by  Mr.  Davies-Colley's  most  efficient  help,  to  bring  just  the  top  of  the 
bifurcation  into  view.  More  than  this  was  impossible,  and  the  aneurism  needle 
(one  of  corkscrew  form  lent  me  by  Mr.  Durham)  was  passed  by  touch  round  the 
innominate  from  without  inwards.  It  was  previously  loaded  with  silk,  to  which 
a  piece  of  ox-aorta  ligature,  kindly  provided  by  Mr.  Barwell,  was  knotted.  In 
tying  the  vessel,  I  tried  to  use  force  sufficient  to  close  it,  but  not  to  injure  its 
coats.  Judging  from  the  outside,  the  walls  were  well  puckered  together.  Pulsa- 
tion  in  the  aneurism  ceased  at  once,  and  never  returned.  The  carotid  was  then 
tied,  with  a  similar  ligature,  about  an  inch  above  its  origin,  not  only  to  prevent 


*  The  notes  of  this  case  contain  no  mention  of  an  autopsy. 
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mnx  of  blood  through  it,  but  also  because  the  vessel  was  probably  weakened 
;Uiy      h  haudHng.    Thf  wound  was  thoroughly  dried  out,  and  dusted  with 
iTorrn  a  d  ainage-tube  inserted,  and  the  wound  united  by  twelve  salmon-gut 
1  re     Bv  the  third  day  the  aneurism  began  to  shrink  markedly,  but  the 
llowL  nH»t  the  patient  began  to  be  restless  and  delirious,  and  this  increased 
fd  SS    The  delirium  was  peculiar.    He  was  incessantly  restless,  trymg 
rlet  o    of  bed,  chattering  without  ceasing,  calling  to  his  dogs  &c    It  was 
()    1  ncult  to  keep  his  right  arm  still,  and  before  long  it  was  needful  to  secure 
£7  with  straps.    Morphia,   sulphonal,   chloral,  chloralamide    hydnodate  of 
hvoscvanun  were  all  tried  with  very  little  result.    There  was  also  evidence  of 
oncho-pneumonia  at  both  bases.    The  restlessness  and  chattering  delirium  con- 
Hnued  and  in  spite  of  the  abundance  of  food  taken,  the  strength  became 
exhausted,  and  the  patient  sank  on  the  tenth  day.    The  wound  remained  quite 
sweet  throuo-hout.    At  the  post-mortem  examination  the  wound  was  perfectly 
sweet  without  a  trace  of  pus,  and  levelling  up  well.  A  large  sacculated  aneurism 
occupied  the  second  and  third  parts  of  the  subclavian  and  the  first  and  second 
parts  of  the  axillary.    In  addition  to  the  main  sac,  which  occupied  the  posterior 
triangle,  a  hemispherical  dilatation  projected  into  the  upper  part  of  the  right 
pleura.    Encircling  the  innominate,  just  below  the  bifurcation,  which  was  on  a 
level  with  the  first  costo-sternal  articulation,  was  the  remains  of  a  ligature,  but 
no  knot  could  be  found,  and  the  ligature  was  movable  with  the  point  of  a 
director.    Surrounding  the  bifurcation  of  the  innominate  was  a  small  cavity, 
from  which  could  be  squeezed  not  more  than  a  drachm,  if  so  much,  of  quite 
sweet  pus-like  fluid.    The  carotid  had  been  tied  about  i  inch  above  the  top  of 
the  sternum,  and  here,  too,  the  wall  of  the  vessel  was  very  soft,  so  that  in 
dissecting  it  a  hole  was  made  in  the  vessel  above  the  ligature.    The  knot,  how- 
ever, had  held  well  in  position.    Running  behind  the  carotid  sheath,  and  given 
off  from  the  subclavian  immediately  after  its  origin,  was  a  long  fusiform  dilata- 
tion, which  was  probably  the  vertebral  much  dilated,  as  large  as  the  forefinger. 
.  A  small  window  being  cut  in  the  aneurism  showed  that  this  was  filled  with  a 
:  greenish-tinted,  jelly-like  coagulum,  not  blood-stained,  and  traversed  in  every 
direction  by  isinglass-like  threads.    The  only  remnant  of  a  cavity  was  quite  at 
the  back  part,  where  a  space  into  which  the  tip  of  the  finger  could  be  introduced 
contained  a  little  fluid  blood.    The  inner  aspect  of  the  sawn  clavicle  was  smooth 
with  granulations  save  just  at  its  upper  part.    The  pleura;  were  absolutely 
!  healthy.    Both  bases  were  the  seat  of  broncho-pneumonia.    The  mediastinal 
i  connective  tissue  was  extensively  occupied  with  air  :  this  had  not  penetrated 
>  beneath  the  pulmonary  pleura,  nor  produced  interstitial  emphysema.    The  aortic 
and  mitral  valves,  the  latter  especially,  were  diseased  ;  the  aortic  arch  was  the 
seat  of  atheroma,  dilated  uniformly,  irregular  on  the  surface  and  rough  internally, 
but  not  calcareous.  The  abdominal  aorta  was  very  bad,  full  of  calcareous  plates. 
The  kidneys  showed  early  interstitial  nephritis.    There  was  a  small  hard  mass  of 
.  clot  in  the  innominate,  below  the  ligature  ;  little  in  the  carotid.    The  brain  was 
normal. 

Causes  of  Death  after  the  Operation. — It  may  be  expected 
that  most  of  these  will,  with  antiseptic  precautions,  disappear,  viz.  : 

1.  Suppurative  cellulitis  and  rnediastinitis. 

2.  Lung  trouble — e.g.,  bronchitis,  pleuro-pneurnonia. 
3-  Pericarditis. 

There  still  remains   the  terrible   complication  of  secondary 
haemorrhage,  which  has  occurred,  as  yet,  in  almost  every  case,  and 
•  has  always  proved  fatal,  save  in  the  case  of  Dr.  Smyth. 

Secondary  haemorrhage  may  occur  up  to  the  sixtieth  day, 


as  m 
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G'raefe's  case.  It  lias  already  been  discussed  how  far  modern  surgery 
is  likely  to  prevent  this,  and  certain  precautions  have  been  enu- 
merated at  p.  525.  The  treatment  as  shown  is  mainly  preventive 
When  once  bleeding  has  occurred,  little  can  be  done  beyond  tying! 
the  vertebral  and  common  carotid,  if  this  has  not  already  been 
done,  and  plugging  the  wound  with  iodoform  gauze  wrung  out  of 
carbolic-acid  lotion  (1  in  20,)  or  turpentine  (p.  468),  and  putting  on 
pressure  with  shot-bags. 


SURGICAL  INTERFERENCE  IN  ANEURISMS  OF  THE 
INNOMINATE  AND  AORTA. 

While  the  distressing  nature  of  these  cases  justifies  a  resort  to 
surgery  when  medicine  fails,  I  would  point  out  (1)  That  the  surgeon 
is  often  called  in  too  late,  in  large  thoracic  aneurisms  where  treat- 
ment of  any  kind  is  certain  to  be  unsatisfactory.*  (2)  That,  with 
regard  to  the  amount  of  relief  which  surgery  can  fairly  be  expected 
to  give,  when  the  large  number  of  cases  published  and  unpublished 
which  have  been  treated  surgically  in  the  last  few  years  are  duly 
weighed,  it  is  clear  that  permanent  cures  are  extremely  few,  and 
that  while  in  some  cases  decided  relief  is  given,  in  many — published 
at  the  time  as  successes — were  the  sequel  followed  up,  it  would  be 
found  that  very  little  real  relief  had  followed,  while  in  not  a  few, 
what  with  the  risk  of  the  anaesthetic,  the  excited  circulation,  the 
partial  cure  of  the  aneurism  at  one  part,  and  the  tendency  set  up 
to  spread  at  another  spot,  possibly  less  able  to  bear  the  strain,  and 
perhaps  with  more  important  surroundings,  surgeiy  has  not  only 
failed  to  check  but  has  actually  hastened  the  progress  of  the 
aneurism. 

The  advisability  of  resorting  to  surgical  means  will  be  considered 
under  the  heads  of — A.  Diagnosis  ;  B.  Treatment,  the  latter 
including  —  (i)  Ligature ;  (ii)  Introduction  of  Foreign  Bodies ; 
(iii)  Galvano-puncture. 

A.  Diagnosis  between  Innominate  and  Aortic 
Aneurisms. — It  is  well  known  how  extremely  difficult  this 
matter  is  ;  the  expression  of  a  confident  opinion  is,  too  often, 
quite  out  of  the  question  (p.  537).  While  a  precise  diagnosis  is 
usually  impossible,  no  pains  should  be  spared  in  going  into  all 
those  points  which  may  help  in  deciding  how  far  the  aneurism 
is  probably  limited  to  the  innominate  or  to  the  aorta,  and,  in  the 
case  of  this  vessel,  which  piece  of  the  arch  is  chiefly  encroached 
upon,  for  it  is  only  by  paying  attention  to  the  above  points  that 
answers  can  be  given  to  the  two  questions  which  arise — viz-j 

*  The  fact  has  been  too  much  lost  sight  of  that  large  thoracic  aneurisms,  with 
their  size,  varying  degree  of  sacculation,  restricted  power  of  collapse  and  im- 
portant surroundings,  are  on  quite  a  different  footing  for  operative  interference  to 
aneurisms  of  the  extremities.  Further,  the  disease  here  is  much  less  often  a  local 
one. 
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M  Is  any  operation  justifiable  at  all  ?  (2)  If  an  operation  is  justi- 
ce what  is  it  to  be  ? 
rhief  Points  to  pay  Attention  to  in  Diagnosis. 

7  The  Position  of  the  Aneurism,— This  is  obviously  only  of 
in  a  few  cases,  when  the  patient  is  seen  early,  or  when  he 
The  relied  upon  for  an  intelligent  history  of  his  case.  Mr. 
WnrrWs  rule  was,  that  innominate  aneurism  first  presents 
W 'to  the  inner  side  of  the  right  sterno-mastoid,  carotid 
!m«nrism  in  the  interval  between,  the  two  heads,  and  a  sub- 
San  one  to  the  outer  side  of  the  muscle.  Mr.  Barwell*  writes 
of  the  first  of  the  above  thus:— "The  tumour  of  an  innominate 
aneurism  generally  occupies  the  episternal  notch,  but  chiefly  on 
the  rio-ht  side,  and,  even  though  it  may  not  rise  high,  takes  up 
the  whole  breadth  of  this  space.  On  gently  pressing  the  finger 
backward  and  downward,  the  rounded  margin  of  the  sac  can  be 
felt.  After  a  little  time  the  sternal  end  of  the  clavicle  protrudes 
abnormally,  and  partakes  in  the  pulsation  (communicated),  while 
the  sternal  and,  afterwards,  the  clavicular  portion  of  the  sterno- 
mastoid  are  also  pushed  forward.  Not  unfrequently  the  first  costal 
cartilage,  outside  where  it  joins  the  sternum,  is  also  abnormally 
prominent,  and  throbs  with  the  beat  of  the  tumour." 
3  Mr.  Heath  thus  describes  (Did.  of  Surg.,  vol.  i.  p.  81)  the 
possible  points  of  appearance  of  an  aortic  aneurism  :  "  If  on  the 
ascending  portion  of  the  arch,  the  sac  presses  against  the  sternum, 
producing  gradual  absorption  of  the  wall  of  the  chest,  and  com- 
municating a  marked  impulse  to  the  right  side  of  the  sternum  as 
high  as  the  sterno-clavicular  joint,  which  may  be  invaded  by  the 
tumour  in  the  later  stages.  If  on  the  transverse  portion  of  the 
arch,  the  sac  encounters  but  little  resistance  in  an  upward  direction, 
and  hence  is  apt  to  invade  the  inter-clavicular  notch,  to  compress  the 
trachea  and  occasionally  the  oesophagus,  and  to  produce  marked 
spasm  of  the  larynx  by  interference  with  the  left  recurrent  laryn- 
geal. When  a  sac  of  this  kind  rises  into  the  neck,  it  is  a  matter  of 
uncertainty  to  which  side  it  should  be  allotted,  since  a  tumour 
projecting  most  to  the  right  by  no  means  necessarily  originates  on 
the  right  side  and  vice  versd." 

2.  The  Pulse. — If  a  decided  diminution  is  found  in  the  right 
radial  and  carotid,  the  aneurism  is  probably  of  the  innominate ; 
but  an  aortic  aneurism  near  the  root  of  the  innominate  will  bring 
about  the  same  result. 

3.  Pressure  Symptoms. — These  will  vary  with  the  position  as 
well  as  the  size  of  each  form  of  aneurism.  Thus,  in  innominate 
aneurism  pressure  symptoms  will  vary  according  as  it  is  high  up 
or  low  down,  and  pressing  inwards  or  outwards.  As  to  oedema, 
the  value  of  this  must  remain  undecided  while  surgeons  hold  such 
opposite  views. 

Thus  Mr.  Heath  *  and  Sir  J.  E.  Erichsen  f  speak  of  oedema  of  the  right  side 

*  Intern.  Encycl.  Surf/.,  vol.  iii.  p.  507. 

+  Lac.  swpra  cit.  X  Surgery,  vol.  ii.  p.  75. 
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of  the  neck  and  upper  limb  as  first  noticed.    Mr.  Barwell  *  on  thP  „«,  J 
speaking  more  particularly  of  the  low  form  nf  i„nn      V  0ther  hand 

bined  with  aortic  dwf^.^T^?^"6  a™n«n  (™™%coBl 
-the  pulsation,  dulness,  abnormaily  loud  Ct  sound Tc      '  "«* 
of  ^  middle  line    the  venouJ congest  nS  Tr  on  tt'leTsiTe  oUh  ^  ?1 
nor  does  the  right  participate  till  late  in  the  disease.  Wn  n  the  .I^J: 

is  also  involved,  the  aneurism  will  have  become  large."    '  '  ght  8Me 

I  cannot  find  that  the  other  pressure  symptoms— viz   larvn*  , 
or  tracheal  dyspnoea,  irregularity  of  the  pnpilL-are  reaTy  dKfi 
between  innominate  and  aortic  aneurism  v<™nctave 
Mr.  Barwell  considers  that  the  following  combinations  of  symptom 
.  furnish  remarkably  positive  evidence"  in  aortic  aneurism  <■ 

V™S*UV6  who%  and  entirely  on  the  right  bronchus  -  con 
gestion  of  both  arms  and  both  sides  of  the  head  and  chest  •  C 
symptoms  chiefly  about  the  second  space  and  rib,  considerabk  Z 
the  right  of  the  sternum  ;  heart  displacement,  if  any,  directly  out 
ward  -  the  pulses  equal  ....  ideate  disease  of  aLd  ng  ort 
Congestion  of  the  left  arm,  supra-clavicular  region,  and  sidf  of  S 
head  ;  aneunsmal  character  of  right  pulse  (radial  and  carotid) 
tumour  symptoms  a  little  to  the  right  of  the  sternum,  and  probably 
some  _  tracheal  dyspnoea,  are  symptomatic  of  aorto-innominat'. 
aneurism.    Modification  of  left  radial  pulse,  affection  of  left  vocal 
cord,  left J  venous  congestion,  tracheal  dyspnoea,  and  obstruction  of 
air  to  both  lungs,  with  tumour  symptoms  on  and  to  the  left  of  tbe 
median  line,  mark  disease  of  the  transverse  aorta.    Obstruction  to 
the  entrance  of  air  to  the  left  lung  alone,  with  pains  at  the  back 
and  along  the  mtercostals,  is  indicative  of  disease  of  the  third  part 
of  the  arch.  1 

4.  Displacement  of  the  Heart  Dowmoards.—The  more  marked 
this  is  the  greater  is  the  probability  that  the  aneurism  is  aortic. 
Difficulties  and  Fallacies  in  the  Diagnosis. 

1.  The  proximity  of  the  heart.  "When  there  is  a  bruit,  it  is 
extremely  difficult  to  distinguish  whether  it  is  limited  to  tbe 
tumour  or  is  propagated  into  it  from  the  cardiac  valves ;  whether 
the  pulsation  is  limited  to  the  neck,  or  extends  also  into  the  thorax  ; 
and  whether  one  only  of  the  large  vessels  is  implicated,  or  whetber 
others  of  the  great  arteries  in  the  neighbourhood,  or  the  wbole 
trunk  leading  from  the  heart,  may  not  be  diseased  and  dilated." 

2.  ^  "The  growth  of  aneurisms  in  the  cellular  tissue  of  tbe 
mediastinum  and  root  of  the  neck  is  so  free  that  instances  have 
been  observed  of  aneurisms  of  the  arch  of  the  aorta  causiug  com- 
pression of  the  subclavian  and  carotid,  without  any  disease  of  those 
vessels  ;  while,  on  the  other  hand,  if  the  aneurism  approaches  the 
tubular  shape,  the  pulse  may  be  unaffected  in  the  branches,  thoneb 
the  trunk  is  extensively  diseased  "  (Holmes  f). 

3.  The  distribution  of  the  branches  of  the  aorta  may  be  ' 
anomalous.:]: 


*  Loc.  supra  cit.  f  fygt.  of  Surg.,  vol.  iii.  p.  14. 

t  Mr.  Holmes  quotes  the  following  instructive  case :    In  a  patient  in  whom, 
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The  following  remarks  of  Mr.  H.  Morris  on  a  case  of  aortic 

Stam  illustrate  the  extreme  difficulty  oi  diagnosis  here  : 

T " Twho  examined  this  woman  questioned  that  the  aneurism  was  ,nno- 

L-^rind  some  very  capable  diagnosticians  considered  it  to  be  a  simp e 

U,n  ,  SienSL  of  that  vessel.    Even  after  dissection  it  was  impossible  to 

T  Z  its  t  character  until  the  sac  had  been  laid  freely  open  in  front,  and 
aake  out  ts ;  true cha  ^  Qf  tfce  tumQur)  the  pain 

hersho  Id  and  over  L  right  side  of  the  head  and  neck,  led  to  the  diagnosis 
'I      ^  hnS  aneurism.    The  origin  of  the  disease  from  the  aorta  might  have 

*  TZ»£tdTm™  ™Sht  had  been  given  to  the  severe  p  rf*  pain  across 

2        ,/,,,  suffered  at  the  onset ;  to  the  dilated  veins  on  the  right ;  side 

/helper  part  of  the  chest;  to  the  equality  of  the  radial  pulses;  to  the 
Lence  S  any  cough,  dyspnea,  and  throat  dryness,  of  any 
hichea  of  any  numbness  or  loss  of  power  in  the  right  arm  (such  fiequent 
"^ptoms  in  innominafe  aneurism)  ;  and  to  the  fact  that  aortic  aneurism  causes 
iumours  in  the  neck. 

B.  Treatment. 

I.  Ligature.*  ^t  „ 

Aids  in  selecting  Cases  fitted  for  Operation.— Mr.  .Harwell 
Qoc  supra  cit,  p.  520)  writing  on  innominate  aneurisms,  has 
iformulated  the  following  aphorisms  : 

i  An  aneurism  commencing  suddenly,  especially  if  traceable _  to 
jsome  over-exertion,  is  more  likely  to  be  benefited  by  operation 
than  one  arising  gradually  and  without  mechanical  cause.  _  11.  -Dis- 
tinct sacculation  is  a  most  desirable  condition  ;  fusiform  dilatation 
of  the  innominate  indicates  almost  certainly  a  similar  condition  ot 
the  aorta  and  widespread  arterial  disease,  iii.  If  symptoms  show 
the  aortic  arch  to  be  also  affected,  the  disease  should  be  limited — 
that  is,  should  not  extend  along  the  transverse  portion.  It  should 
ihe  of  the  sacculated  variety,  not  a  general  dilatation  of  the  whole 
calibre.  Absence  of  any  other  aneurism,  especially  of  the  rest  of 
the  aorta,  must  be  ascertained,  iv.  Absence  of  rasp-sound  along 
the  aorta,  or  any  other  indication  of  extensive  atheroma,  should  be 
I  verified,  v.  Aortic  incompetence,  unless  very  slight,  is  a  decided 
objection,  as  is  also  mitral  disease,  or  considerable  hypertrophy  of 
the  heart,  vi.  The  patency  of  the  vessels  leading  to  the  brain 
should  be  investigated  by  making  a  few  second's  pressure  on  the 
carotids  alternately  and  then  simultaneously,  vii.  Absence  of 
visceral  disease  must  be  ascertained. 

Before  deciding  to  recommend  operative  interference  in  these 
aneurisms,  the  surgeon  should,  I  think,  consider  most  carefully  the 
following  points,  which  appear  to  me  to  be  the  outcome  of  recorded 

•  cases : 

from  other  symptoms,  there  was  no  difficulty  in  diagnosing  an  aneurism  of  the  arch 
of  the  aorta,  one  circumstance  was  difficult  to  account  for — viz.,  that  while  the 
pulse  in  the  right  carotid  was  unaffected,  that  in  the  right  wrist  was  imperceptible. 
After  death  the  right  subclavian  was  found  to  be  the  last  branch  of  the  aorta. 
Passing  between  the  aneurism  and  the  spine  it  had  been  compressed,  while  the 
carotid  was  unaffected. 

*  Many  of  the  remarks  below  apply  also  to  the  two  other  methods  of  surgical 
interference— introduction  of  foreign  bodies  into  the  sac  and  galvano-puncturo. 
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1.  It  is  possible  that  too  much  importance  has  been  attached  to 
a  very  few  successful  cases,  and  that  too  little  attention  has  been 
given  to  the  fact  that  numerous  unsuccessful  cases  have  occurred 
whicli  have  never  been  published. 

2.  It  is  certain  that,  in  some  cases,  operative  treatment  may  not 
only  fail  to  check  the  progress  of  the  aneurism,  but  may  actually 
and  decidedly  hasten  the  fatal  issue.  This  grievous  result  may  not 
only  be  brought  about  by  the  difficulties  of  the  operation  itself,  but 
also  by  this  special  and  untoward  result  which  is  common  to  all 
operative  treatment  here — viz.,  that,  as  in  these  aneurisms  the 
contiguous  part  of  the  large  vessels  (aorta  especially)  is  often 
extensively  diseased,  and  as  other  aneurisms  may  be  present,  liga- 
ture of  one  vessel,  by  checking  the  flow  of  bloo^L  at  one  part,  may 
throw  the  current  suddenly  upon  another,  perhaps  unfit  to  bear  the 
strain,  or  from  its  relations,  more  likely  to  produce  grave  pressure- 
symptoms.*  Sufficient  attention  has  not  been  paid  to  this  most 
important  point. 

•'If  the  enormous  difficulty  of  diagnosis,  the  great  risks  of  the 
operation,  the  possibility  of  spontaneous  improvement,  if  not  of 
cure,  and  of  palliation  by  rest  and  diet,  and  also  the  fatal  results  of 
recorded  operations,  be  taken  into  due  consideration,  it  seems  that 
the  distal  ligature  on  the  right  side  should  be  limited  to  desperate 
cases,  and  then  performed  only  with  the  expectation  of  relief,  not 
of  cure  "  (Morris  |). 

Contra-indications  to  Operative  Interference. — Mr.  Barwell 
(loc.  supra  tit.,  p.  528)  lays  down  the  following :  (1)  When 
tumour  symptoms  reach  widely  on  both  sides  of  the  middle  line ; 
(2)  when,  with  paralysis  of  the  left  vocal  cord,  there  is  obstruction 
of  the  right  bronchus  ;  (3)  when  there  is  evidence  of  considerable 
aortic  incompetence  •  (4)  when  there  is  mitral  disease  or  con- 
siderable cardiac  hypertrophy  ;  (5)  when  there  is,  in  the  course  of 
the  aorta,  the  rasping  sound  of  calcification  or  advanced  atheroma, 
more  particularly  if  the  superficial  vessels  are  rough  and  rigid ; 

(6)  when  there  is  pain  about  the  spine  and  intercostal  nerves; 

(7)  when  there  is  obstruction  of  the  left  bronchus  only ;  (8)  when 
there  is  pressure  on  the  left  apex,  and  expectoration  of  frothy  blood. 

Choice  of  Vessel. — Question  of  Simultaneous  or  Con- 
secutive Ligature. — I  have  no  space  here  for  quoting  statistics, 
which  are,  after  all,  of  inferior  value  to  the  authoritative  opinions  of 
those  who  have  worked  most  at  this  subject.  The  earliest  and 
foremost  of  these  is  Mr.  Holmes;  as  it  is  to  his  opinion  that 
English  surgeons  will  naturally  turn,  the  most  important  of  his 
views  are  given  here. 

*  The  rapid  extension  of  the  aneurism  in  another  direction  after  its  original 
growth  has  been  checked  by  operative  interference  is  well  shown  by  a  case  of 
Dr.  Churton's  {Clin.  Soc.  Trans.,  vol.  xix.  p.  261),  in  whicb,  subsequently  to  gal- 
vano-puncture,  the  blood-pressure  found  out  other  weak  spots  in  addition  to  the 
original  aneurism,  thus  bringing  about  other  saccular  projections  and  fatal  rupture 
into  a  bronchus.  t  Loc.  svpra  eft.,  p.  103. 
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«  One  thing,  I  think,  has  been  fully  proved— viz.,  that  the 
H.tinction  which  was  so  much  insisted  on  between  aortic  and 
'ominate  aneurism  is  of  less  importance  in  regard  to  the  distal 
Lration  than  used  to  be  taught,  and  that  a  case  of  innominate 
neurism  which  otherwise  seems  appropriate  for  operation  need 
l0t  be  rejected  because  it  is  suspected  or  known  that  the  aorta  is 
[S0  involved.  It  has  also  been  satisfactorily  proved  that  aneurisms 
mrely  aortic  have  been  much  benefited  by  distal  operations.  It 
•emains  to  inquire  what  cases  should  be  selected,  and  what 
trteries  should  be  tied  in  each  case." 

2.  -;  To  my  mind  the  clearest  evidence  of  benefit  has  been  m 
he  case  of  ligature  of  the  left  carotid  in  the  treatment  of  aneurism 
Effecting  the  transverse  part  of  the  arch."  In  a  case  of  this  kind 
t  was  the  evident  extension  of  the  tumour  up  the  neck  and 
iowards  the  trachea  which  made  Mr.  Holmes  think  that  the 
igature  would  prove  beneficial,  and  the  result  even  surpassed  his 
>xpectations,  the  patient  being  alive  and  in  tolerable  health  five 
md  probably  seven  years  after  the  operation.  Thus  Mr.  Holmes, 
ionsidering  "that  the  applicability  of  the  distal  ligature  depends 
aro-ely  on  the  observed  growth  of  the  tumour,  would  think  ligature 
>f  the  subclavian  justifiable  if,  in  innominate  or  mixed  aneurism, 
he  tumour  was  making  rapid  advance  under  the  sterno-mastoid. 
de  also  draws  attention  to  the  importance  of  estimating  pressure- 
signs  as  indicating  extension  of  the  aneurism,  as  evidenced  by  the 
condition  of  the  veins,  the  breathing,  the  pupil,  &c.  (p.  535)- 

3.  With  regard  to  operations  on  the  right  side  in  cases  of 
Dnoniinate  or  mixed  innominate  and  aortic  aneurism,  opinions 
rary  as  to  whether  the  carotid  or  subclavian  should  be  tied 
simultaneously,  or  whether  the  carotid  should  be  tied  first.  Mr. 
Solmes,  who  holds  this  latter  view,  evidently  thinks  that  ligature 
)f  this  vessel  may  be  sufficient  without  any  consecutive  ligature  of 
;he  subclavian,  unless  indications  arise — e.g.,  the  manifest  growth  of 
;he  subclavian  portion  of  the  sac,  or  the  effect  of  compression  of  the 
subclavian  in  diminishing  the  size  or  the  pulsation  of  the  tumour. 

Mr.  Holmes'  chief  reasons  for  preferring  ligature  of  the  carotid 
ilone  as  a  first  step  are — (a)  that  while  the  number  of  cases  of 
simultaneous  ligature  is  much  the  larger,  the  most  striking  in- 
stances of  success  have  followed  ligature  of  the  right  carotid  alone  ; 
\o)  in  some  cases,  where  ligature  of  the  subclavian  has  been  also 
esorted  to  later,  the  aneurism  was  already  diminishing  and 
becoming  firmer  after  ligature  of  the  carotid  ;  (c)  the  simultaneous 
igature  of  two  such  vessels  as  the  carotid  and  the  subclavian 
nay  be  a  very  formidable  undertaking  from  the  prolonged  dis- 
section and  difficulties  with  the  anaesthetic ;  (d)  as  ligature  of 
he  left  carotid  has  proved  sufficient  in  aortic  aneurism,  a  similar 
step  should  be  tried  on  the  right  side  in  innominate  aneurism.* 


I  '  Mr.  Barwell  (lor.,  supra  cit.,  p.  328)  goes  a  good  deal  further  as  to  tbe  points 
(vluch  he  believes  will  serve  to  guide  the  choice  of  the  surgeon.  Time  alone  will 
Oiow  how  far  these  are  reliable. 
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Another  interesting  and  unsettled  question  bearing  on  ns 
matter  of  ligature  of  large  vessels  near  the  heart  "Ve  *^ 

SdTs20aterial  ^  liSatUre'      ^  ^  ^  al^d 

justmame^011  8W  ^  r6SOrt  t0  Li^e  beei 

( i)  Solidification  and  diminution  in  the  size  of  the  swpII; 
(2)  Dxmnut^n  of  pulsation.    In  one  case  of  Mr.  Ba  weliwfe 

ture  of S  V°  •  1XV1t  P-  I30)'  a  m°nth  after  --ultane  us%: 
ture  of  both  arteries  for  innominate  aneurism,  the  swelling aS 
began  to  increase  and  the  solidifying  tumour  to  soften  pukat 
also  recurring-   this  went  on  for  about  two  weeks  'J* 2  Z 
swelling  again  solidified  and  decreased,  recovery  ultimateTy  tak  , t 
SCLif  ^P—^nt  in  dyspnoea,  dysphoria,  and  d  "spS 
(4)  Regain  of  power  over  a  limb.    (5)  Expectoration  of  muco 
purulent  discharge  which  has  been  accumulating  in  the  hZ 
owing  to  interference  with  expiration  from  pressure  on  the  trachea 

II.  INTRODUCTION  OF  FOREIGN  BODIES  INTO  THE  SAC-A  WlJT 

Horsehair,  etc     This  method   was  originally  brought*  b 
the  profession  by  Mr.  Moore  (Med.  Chir.  Trans.,  vol.  xlvii  p  120, 

No°rPT.f°C  U!l     f  ^  °f  fin6  ir°n  ™  int0  L  aortic  ^urfsm: 
More  recently,  Dr.  Cayley  has  published  a  similar  case  in  which  40  feet  of  wire 

ZeJ7r  1  ?  Mr; Hulke-  Some  relief  was      t0  the  i  so* 

consolidation  had  evidently  taken  place,  but  extension  followed  in  another 
direction,  causing  urgent  tracheal  dyspncea.  On  this  account  wire  was  introduced 
a  second  time,  34  feet  being  got  in.  Death  followed  nine  days  later.  Owing  to 
this  material  being  considered  too  irritating,  it  has  not  been  much  used 
_  Other  surgeons  have  made  use  of  catgut  and  horsehair,  but  with  these  less 
irritating  substances  the  great  difficulty  is  to  get  much  into  the  sac,  as  tbev 
readily  bend  on  themselves  in  the  cannula.*  In  the  summer  of  1887,  in  a  patient 
o±  Dr.  Pye  Smith's,  with  a  large  aortic  aneurism  coming  through  the  chest  wall. 
I  introduced  about  40  feet  of  horsehair  by  means  of  an  ingenious  method 
suggested  to  me  by  Dr.  Perry.  No  good  was  done,  the  patient  dying  shortly 
alter,  worn  out  with  pain.  The  post-mortem  examination  showed  that  the  clot 
termed  by  the  horsehair  was  too  localised  to  have  effected  much  in  the  huge 
cavity  formed  by  the  aneurism. 

*  I  know  of  one  case  in  which  specially  prepared  very  long  pieces  of  catgtrf 
were  introduced  into  an  aneurism  in  the  neck.  At  the  post-mortem  some  of  these 
were  found  to  have  passed  on,  beyond  the  aneurism,  into  the  splenic  artery.  In 
the  Ann.  of  Surr/erij,  vol.  iv.  No.  2,  a  case  of  Dr.  Ransohoff,  of  Cincinnati,  is 
recorded,  in  which  96  inches  of  flexible  silver  wire  were  passed  into  an  aneurism 
of  the  aortic  arch.  After  the  first  48  inches  had  been  introduced,  syncope, 
with  impending  death,  set  in.  With  the  aid  of  stimulants,  the  operation  was 
completed.  For  a  fortnight  the  symptoms  were  improved,  when  cedema  of  face 
and  right  arm  appeared  ;  98  inches  of  wire  were  then  passed  into  another  part 
of  the  sac.  The  patient  died  eight  days  later,  from  rupture  of  the  aneurism. 
The  syncope  was  found  to  have  been  caused  by  a  loop  of  wire  which  had  passed 
beyond  the  neck  of  the  sac  into  the  aorta,  where  it  was  probably  deflected  by  the 
aortic  valves. 


pi 
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13  Needles.— This  method,  as  I  wrote  four  years  ago,  is  more 

leserving  of  trial. 

o-ested  by  Mr.  Moore,  it  has  been  tried  by  Prof.  Macewen,  Mr.  Heath  and 
Puzey  *   Mr.  Heath  made  use  of  it  in  a  traumatic  aneurism  of  the  subclavian, 
here  amputation  at  the  shoulder-joint  had  failed.    Three  pairs  of  sewing  needles 
re  introduced  into  the  tumour,  each  pair  being  made  to  cross  in  the  sac  ;  they 
yere  not  withdrawn  until  the  fifth  day,  by  which  time  considerable  clotting  had 
'aken  place.    The  aneurism  gradually  became  solid ;  but  bronchitis  supervened, 
ind  the  patient  sank  seventeen  days  later.    Mr.  Puzey  followed  Mr.  Heath's  plan 
in  an  aueurism  of  the  innominate,  but,  no  apparent  effect  taking  place  at  the  end 
f  four  or  five  days,  other  needles  were  inserted  as  the  first  were  withdrawn,  but 
it  different  parts  of  the  swelling.    This  procedure  being  carried  out  for  several 
iveeks,  the  aneurism  finally  almost  disappeared  behind  the  sternal  end  of  the 
•lavicle.    Unfortunately,  the  needles  set  up  some  chronic  cellulitis,  septicaemia 
followed  with  vomiting,  and  fatal  rupture  of  the  sac.    Mr.  Puzey  thinks  this  case 
iffords  a  warning  against  pushing  this  treatment  too  far,  and  that  it  would  be 
ibetter  to  wait  patiently  the  results  of  the  first  introduction  of  the  needles  before 
jroceeding  to  insert  others. 

Prof.  Macewen,  who  used  this  method  first  as  long  ago  as  1875, 
has  published  {Lancet,  1890,  vol.  ii.  p.  1086)  a  most  interesting 
paper  on  the  use  of  pins  to  secure  the  formation  of  thrombi,  and 
'so  the  cure  of  aneurism. 

"  The  instrument  employed  is  a  pin  of  sufficient  length  to  com- 
pletely transfix  the  aneurism  and  to  permit  of  manipulation  within 
I  lit.    Its  calibre  ought  to  be  as  fine  as  possible,  the  strength  being 
only  sufficient  to  penetrate  the  coats  of  the  aneurism  and  the 
intervening  tissues.    This  cylindrical  pin  tapers  to  a  point,  like  an 
ordinary  sewing  needle,  and  has  on  its  opposite  extremity  a  some- 
what rounded  head.  As  the  coats  of  aneurismal  sacs  vary  in  thick- 
ness, these  pins  must  be  made  of  various  calibres.  They  ought  to  be 
finely  polished,  not  only  to  facilitate  their  introduction,  but  to  help 
to  render  them  aseptic.    Before  performing  the  operation,  the  skin 
.'over  the  aneurism  ought  to  be  carefully  cleansed  and  rendered 
aseptic.    The  aseptic  pin  ought  then  to  penetrate  the  sac  and  pass 
through  its  cavity  until  it  comes  in  contact  with  the  opposite  side. 
1  lit  ought  to  touch  this  and  no  more.    Then  one  of  two  methods 
may  be  employed  :  either  to  move  the  pin  over  the  surface  of  the 
'  iinner  wall  so  as  to  irritate  its  surface,  or  to  allow  the  influence  of 
the  blood  current  playing  on  the  very  thin  pin  to  effect  the  same 
object.    If  the  walls  penetrated  by  the  pin  be  dense,  the  former 
method  will  be  preferable,  as  the  force  of  the  blood-current  pro- 
duces such  a  feeble  action  on  the  thin  pin  as  to  be  insufficient  to 
move  it  to  and  fro  while  it  is  firmly  grasped  by  the  dense  wall. 
After  acting  thus  for  ten  minutes  at  one  part,  the  point  of  the  pin, 
without  being  removed  from  the  sac,  ought  to  be  shifted  to  another 
spot,  and  so  on  until  the  greater  portion  of  the  internal  surface 
opposite  to  the  point  of  entrance  has  been  touched :  this  ought  to 
be  done  in  a  methodical  manner.    A  single  insertion  of  the  pin 
through  the  sac  into  its  interior  may  be  sufficient  to  enable  the 


*  Art.  "  Acupuncture,"  Diet,  of  Surg.,  vol.  i.  p.  25. 
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point  of  the  instrument  to  come  in  contact  with  the  greater  pai^ 
of  its  internal  surface,  but,  in  some  cases,  puncture  from  various 
sides  of  the  external  wall  may  be  necessary  so  as  to  reach  portions 
of  the  tumour  which  cannot  be  attacked  from  the  first  puncture  I 
While  the  pin  is  in  the  aneurism,  it  is  surrounded  by  a  portion  of 
aseptic  gauze,  or  moistened  with  an  antiseptic  lotion.  When  it  is 
withdrawn  from  the  aneurism,  the  part  ought  to  be  covered  with 
moist  antiseptic  dressing,  which,  ought  to  be  maintained  for  several 
days.  The  period  a  pin  may  remain  in  an  aneurismal  sac  without 
doing  damage  is  perhaps  dependent  on  the  individual,  and  state  of 
the  aneurism,  but  it  ought  never  to  exceed  forty-eigbt  hours.  It  j> 
questionable  whether  all  the  necessary  advantages  derivable  from 
the  irritation  of  the  wall  of  the  aneurism  could  not  be  produce] 

within  a  few  hours  If  the  aneurism  be  very  large,  several 

pins  may  be  introduced  from  several  points,  always  allowing  a 
considerable  interval  to  exist  between  each,  otherwise  there  might 

be  too  much  damage  to  the  vessel  wall  at  one  spot  When  the 

pin  has  been  withdrawn,  though  there  may  be  a  little  thickening  of 
the  tissues  in  the  neighbourhood,  there  will  probably  be  little  or  no 
diminution  of  the  excentric  impulse.  Occasionally  it  may  be 
weeks  before  any  distinct  or  tangible  thickening  of  the  coats  can 
be  made  out.  In  other  instances  this  may  be  discernible  at  a 
much  earlier  period.  But,  as  a  rule,  a  distinct  thickening  of  the 
coat  is  tangible  at  an  early  period." 

It  will  be  seen  that  the  aim  in  Prof.  Macewen's  use  of  acu- 
puncture differs  somewhat  from  that  of  other  surgeons,  in  that  his 
object  is  to  irritate  the  wall  of  the  aneurism,  the  irritation  being 
carried  just  so  far  as  to  set  up  reparative  exudation  in  the  parietes, 
infiltration  of  these  with  leucocytes,  and  then  a  further  separation 
of  these  from  the  blood  current.  This  irritation  is  set  up  at  as 
many  points  as  possible,  so  as  to  produce  numerous  white  thrombi, 
and  so  complete"  occlusion  as  soon  as  possible.  Of  the  four  cases 
o-iven  by  Prof.  Macewen,  three  are  of  especial  interest  in  then- 
bearing  on  the  treatment  of  aneurism  now  under  discussion. 

No.  i  was  a  case  of  aortic  aneurism  seen  at  an  advanced  period  when  threatened 
by  impending  death  from  dyspnoea.  It  was  treated  by  the  introduction  of  pins, 
the  first  early  in  Dec.  1887,  this  being  repeated  on  seven  occasions,  with  a 
few  days'  interval  between  each.  On  Dec.  20,  dyspnoea  reappeared,  and  returning 
Dec  31  proved  fatal.  At  the  autopsy  two-thirds  of  the  aneurism  was  filled 
with  a  'white,  firm,  laminated  thrombus  ;  had  the  deposition  continued  at  the 
same  rate  it  is  clear  that  complete  occlusion  would  have  occurred  in  a  few 

Another  case  was  an  aneurism  of  the  abdominal  aorta,  treated  by  the  same 
formation  of  white  thrombi;  the  cure  was  interrupted  by  the  patient  feeling  >o 
well  that  he  determined  to  return  to  work  (engine  driving)  after  a  month -s  treat- 
ment though  the  aneurism  was  not  consolidated.  This  patient  was  stul  aim 
and  in  seeming  good  health  when  last  heard  of  two  and  a  half  years  subse- 


quently. 


The 


The  third  case,  which  is  given  in  great  detail,  is  the  most  interesting  of  all 
aneurism  was  here  in  the  thoracic  area,  probably  of  the  left  subclavian,  «* 


acco 


iriaul  w-aa    u^i^  *  *   —   j.  .4.1      irt-ft  arm 

mpanied  by  great  swelling,  pain,  numbness  and  loss  of  power  in  the  left  • 
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,'pins  were  introduced  Feb.  27,  March  3,  17,  and  24,  a  gradual  thickening  of 
■the  walls  ensuing,  and  made  evident  by  the  greater  difficulty  experienced  in 
anetrating  the  coats  of  the  aneurism,  a  pin  of  very  fine  calibre  being  used  at 
the  onset,  some  much  stouter  and  more  rigid  being  required  later  on.  During  the 
t  fom-'months  there  was  much  diminution  in  the  swelling  and  pain.  Pins 
ere  a°-ain  used  on  five  subsequent  occasions,  but  as  in  two  of  them  it  was  doubt- 
ful if  any  cavity  was  entered,  their  use  was  discontinued.     During  the  following 
months  there  was  slow  but  continuous  decrease  in  the  swelling,  and  the  <L>dema 
land  pain  gradually  disappeared  entirely,  the  patient  being  finally  able  to  resume 
all  her  ordinary  duties.* 

It  would  appear  from  the  above  report  that  an  anaesthetic  was 
not  needed  in  any  of  the  above  cases,  a  point  of  great  importance 
in  thoracic  aneurism  where  dyspnoea  and  atheroma  may  be  present. 

Prof.  Macewen  has  kindly  sent  me,  July  1895,  the  following- 
abstract  of  his  most  recent  experience  : 

"  I  have  had  three  cases  of  aneurism  treated  since  I  wrote  my  paper.  One  at 
root  of  neck,  subclavian,  but  involving  aorta.  Cure  absolute.  One  aortic,  trans- 
verse arch,  greatly  thickened  and  improved.  Patient  can  go  freely  about  and 
iollow  his  usual  avocation  from  which  he  was  debarred  prior  to  operation.  One, 
a  very  large  popliteal,  in  which  consolidation  took  place  rapidly,  but  owing  to  the 
Treat  pressure  exercised  by  the  aneurism  on  the  surrounding  parts,  which  was 
ipparently  increased  by  the  consolidation,  incision  had  to  be  made  into  the  sac. 
Firm  laminated  white  thrombi  were  found  inside  the  sac,  part  of  which  was 
;urned  out  to  relieve  the  pressure  and  to  preserve  the  vitality  of  the  limb.  The 
patient  made  a  rapid  recovery  and  is  now  quite  well,  the  remainder  of  the 
white  thrombus  becoming  converted  into  dense  fibrous  tissue,  which  subsequently 
has  undergone  great  shrinking. 

"Quite  a  number  of  very  advanced  aortic  and  abdominal  aneurisms  have  been 
seen  by  me — so  advanced  as  to  preclude  interference.  In  several  an  exploratory 
puncture  was  made  for  diagnostic  purposes,  when  the  eroded  bodies  of  the 
vertebra  were  felt  bare  inside  the  aneurismal  sac.    These  were  not  treated. 

"I  have  heard  of  cases  which  were  so  advanced  that  'they  burst  before  the 
pins  which  had  been  sent  for  to  treat  them  with  had  arrived.'  " 

III.  Galvano-puncture. — This  method  has  for  its  object  the 
production  of  clotting  without  the  risks  and  difficulties  connected 
with  the  introduction  of  foreign  bodies.  Like  the  latter,  it  has 
scarcely  had  a  fair  trial,  being  too  often  not  made  use  of  till  the 
size  attaiued  by  the  aneurism  forbids  any  hope  of  cure,  and  almost 
of  relief. 

Points  to  pay  attention  to. — (1)  To  avoid  production  of  heat, 
,pain,  and  sloughing  of  the  skin,  the  current  |  used  should  be  a 

*  Another  very  successful  case,  under  the  care  of  Caselli,  of  innominate 
aneurism  treated  by  Macewen's  method,  will  be  found  briefly  given  in  the  Revue 
le  Chir.,  1892,  p.  892,  and  two  unsuccessful  cases,  Glasgow  Med.  Journ.,  1S91, 
bp.  280,  453.  Prof.  Macewen  pointed  out  (Ibid.,  p.  454),  that  this  method  required 
;ases  to  be  carefully  selected,  and  that  it  was  not  to  be  used  in  those  which  could 
not  get  well  otherwise. 

t  Dr.  McCall  Anderson,  in  a  most  successful  case  (Lancet,  1873,  vol.  i.  p.  261), 
'mploynd  four  to  six  cells  of  a  Stohrer's  battery.  In  a  case  of  Dr.  Ords  (Lancet, 
1 880,  vol.  ii.  p.  4So),  followed  by  temporary  benefit,  six  to  eighteen  cells  of  a 
foveaux's  battery  were  used.  Dr.  Bastian  (Brit  Med.  Journ.,  1873,  vol.  ii.  p.  59O 
Bade  use  of  five  to  eleven  cells  of  the  same  battery. 
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comparatively  weak  one.  As  an  anaesthetic  is  not  usually  • 
the  time  occupied  may  be  considerable.    (2)  The  xST* 
be  of  steel  as  fine  as  is  consistent  with  pe -IV  rai  n  ,/    (    j  shoul 
order  to  diminish   pain,  hemorrhage,  and  risk  of  «1     ? 1 

(3)  To  avoid  the  same  risks,  the  needles  should  be  insulated?  ^ 
about  i  inch  of  their  points  by  two  layers  of  smS , 

(4)  As  it  has  been  proved  that  tli  effect  of  elect^on^" 
at  the  positive  pole  is  a  fairly  firm  and  tenacious  dark  cC  wM 
the  negative  rather  produces  a  pinkish,  frothy  substance  i  ' 
wiser  to  connect  the  needle  or  needles  m£*%*^£ 
with  the  positive  pole,  while  a  large  sponge  wrung  out  0  tL 
salt-water  is  connected  with  the  negative  pole  fnd       v  " 
the  chest  wall  near  the  swelling,    (f)  T^g'^X  £ 
prolonged  over  thirty  or  forty  minutes.    The  punctures  Wl  1 
be  closed  by  collodion.    (6)  he  operation  should  not  be  r  p, 
too  soon,  time  being  allowed  for  all  local  reaction  to  ceaT 
for  consolidation  of  the  coagulum  to  occur,  which  often  tak,, 
some  time.  u  LaKe^ 

Drawbacks  and  Dangers.-(i)  As  pointed  out  by  Mr.  Holmes 
it  is  a  radical  defect  of  this  method  that  it  acts  by  mdS 
passive  coagulation  of  blood  in  the  sac.    Hence,  it  is  inherent 
uncertain,  liable  to  cause  relapse  by  the  melting  of  the  coaa-ukm 
or  inflammation  by  its  too  sudden  deposition.    Again  it  is  verv 
liable  to  set  up  inflammation  in  the  walls  and  contents 'of  the  sac 
Ihen,_  too,  the  needles  sometimes  produce  eschars  at  the  points  of 
their  insertion,  and  thus  give  rise  to  consecutive  hemorrhage  In 
iact,  the  cases  are  few  in  which  a  perfectly  happy  result  has  been 
obtained,  but  some  of  these  are  worthy  of  particular  attention 

Amongst  these  is  a  case  of  Cinisellis  (Holmes,  loc.  svpra  tit.),  in  which  an 
aneurism  of  the  ascending  aorta,  quickly  increasing,  pushing  out  the  third  and 
fourth  ribs,  with  powerful  pulsation,  rapidly  diminished  with  much  solidification 
after  galvano-puncture  for  forty  minutes,  the  patient  resuming  his  work  as  a 
coachman  ten  weeks  later.  In  Dr.  McCall  Anderson's  case  the  aneurism  was  a 
small  one,  about  3i  inches  in  diameter;  after  galvano-puncture  on  three  occasions 
the  swelling  was  only  about  one  quarter  of  its  previous  size,  and  for  the  most  part 
very  solid.  In  a  case  of  Dr.  Carter's  (Lancet,  1878,  vol.  ii.  p.  761),  an  aneurism 
of  the  thoracic  aorta  appearing  in  the  right  sub- clavicular  region,  and  accom- 
panied by  much  pain,  was  treated  by  galvano-puncture  on  three  occasions  with 
very  great  relief,  the  pulsation  becoming  almost  imperceptible  and  the  pain 
disappearing. 

Dr.  Stewart,  of  Philadelphia,  (Am.  Journ.  Med.  Soc.  vol.  ii. 
1892,  p.  426)  advises  the  use  of  electrolysis  in  combination  with 
the  introduction  of  wire.  He  claims  that  with  the  combined 
method  a  smaller  and  safer  amount  of  wire  can  be  used,  and  that, 
"instead  of  a  soft  unstable  coagulum  about  the  wire,  tardy  in 
appearing,  there  may  be  produced  almost  immediately  a  tough  clot, 
which,  in  favourable  cases,  should  tend  by  accretion  to  produce 
prompt  obliteration  of  the  sac  cavity."  Out  of  eight  cases  collected 
two  were  successful. 

In  deciding  between  the  introduction  of  foreign  bodies  (e.g.. 
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•  \  ftT,d  the  use  of  galvano-punoture,  I  think  that  the  use  of 
s'rre)  fll  needles  (p.  541)  deserves,  a  further  trial. 

^SS^^^'    if       like  prolong  f  vTn  ILn 

ivln  any  operation  must  be  resorted  to  at  an  earlier  date  than 
!  S'e^bTen  the  case.    Where  rapid  increase  and  thinning 
coverings  of  a  large  sac  are  present,  together  with  a  wide 
'f      .n  o  ting  opening,  and  where  diffuse  aneurismal  changes  out- 
S  tClount  of  sacculation  present,  the  surgeon  who  declines 
*  ftrfere  will  do  wisely.    And  I  would  again  draw  attention  to 
I      mirks  at  p.  534  (a  point  to  which  attention  has  not  been 
GiKEm flSi&d Sp  1 interference  may,  m  cases 
aneurisms/  do  more  harm  than  good  by  diverting  the 
ood  current  from  the  original  aneurism  into  some  outlying  and 
nsusoected  secondary  sac,  and  thus  cause  dangerous  and,  it  may 
e  fatal  pressure  on  important  parts  which  have  hitherto  escaped. 
Resides  this  danger,  three  others  have  to  be  remembered  when 
Sire  is  introduced.    (1)  Embolism.    (2)  Suppuration  of  the  sac. 
Both  these  have  been  made  much  rarer  by  carefully  rendering  the 
wire  aseptic.     Any  inflammation  of  the  sac  should  at  once  be 
treated  by  ice-bags.    (3)  Introduction  of  the  wire,  &c,  beyond  the 
aneurism  (foot-note,  p.  540). 
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OPEEATIONS  ON  THE  THOBAX. 


CHAPTER  I. 


REMOVAL  OP  THE  BREAST  (Figs.  139  to  143). 

Indications. — The  following  remarks  must  be  considered  to  refer 
to  that  most  common  and  important  of  diseases — carcinoma. 

This  is  an  operation  which  deserves  more  careful  study  than  it 
usually  receives,  on  the  following  grounds — viz.,  the  frequency  and 
the  distressing  nature  of  the  results  of  cancer  here,  and  the  fact 
that,  while  the  operation  is  still  a  stigma  on  our  profession,  there 
is  reason  to  hope  that  it  is,  yearly,  becoming  more  successful.  The 
first  two  of  the  above  points  need  only  to  be  stated.  When 
I  speak  of  the  operation  of  removal  of  the  breast  for  carcinoma 
being  still  a  stigma  upon  our  profession  on  account  of  the  bad 
results,  I  do  so  advisedly,  I  am  aware  that  in  many  ways  we  are 
not  to  blame.  Women  will  always  be  unwilling  to  make  known 
their  fears  here,  on  account  of  a  natural  delicacy;  but  another 
reason  leads  them  to  conceal  the  earlier  stages  of  a  growth  (in 
which  alone  it  can  be  thoroughly  dealt  with),  and  that  is  the  well- 
known  want  of  success  which,  hitherto,  has  accompanied  operation. 
Surgeons  are  also  not  to  blame  for  the  fact  that  precious  time  is 
often  lost  by  the  medical  attendant  when  he  is  consulted,  in  some 
cases  from  a  mistaken  kindness  and  desire  to  make  light  of  fears, 
in  others  from  a  disbelief  in  the  value  of  operation  here  *  While 

*  The  imperfect  operations  of  the  surgery  of  pre-antiseptic  days  gave  much 
ground  for  this  belief.  Thus,  Sir  James  Paget  spoke  of  recurrence  after 
operation  as  being  "  as  certain  as  anything  in  surgery."  Halstead,  of  Baltimore, 
writes  (Ann.  of  Surg.,  Nov.  1894,  p.  504) :  "The  younger  Gross  did  not  save  one 
case  in  his  first  100.  Dr.  Hayes  Agnew  stated  in  a  lecture,  a  very  short  time 
before  his  death,  that  he  operated  on  breast  cancers  solely  for  the  moral  effect  «n 
the  patient ;  that  he  believed  the  operation  shortened  rather  than  prolonged  lite. 
H.  B.  Sands  once  said  to  me  that  he  could  not  boast  of  having  cured  more  than 
a  single  case,  and  in  this  case  a  microscopical  examination  had  not  been  made. 
On  the  other  hand,  Halstead  gradually  improving  on  German  surgeons  who  nav 
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in  cancer  of  the  sexual  organs  we  shall  always  have  to  deal  with 
late  cases,  surgeons  should  help  to  secure  better  results  in  the 
case  of  the  bosom  by  operating  more  widely  and  completely  when 
dealing  with  malignant  disease  here.  It  is  only  when  we  have  put  it 
in  the  power  of  the  general  practitioner,  who  is  consulted  first,  to  say 
that  he  knows  of  cases  still  alive  several  years  after  the  operation, 
that  patients  will  take  a  more  confident  view  of  the  operation  here 
and  seek  surgical  relief  earlier. 

To  ensure  such  improved  results  the  following  conditions  are 
essential : 

A.  To  operate  much  more  widely  and  thoroughly  than  is  yet 
the  rule,  and  thus  to  endeavour  to  remove  every  atom  of  tissue 
which  recent  researches  have  shown  may  be  the  seat  of  disease. 
This  will  include  not  only  removal  of  the  whole  breast,  and  clearing 
out  the  axilla  always,  but  the  taking  away  also  in  every  case 
part  of  the  pectoralis  major,  to  ensure  removal  of  its  sheath  (vide 
infra),  and  in  cases  which  come  to  the  surgeon  in  the  second  stage, 
or  in  which  the  progress  has  been  rapid,  more  extensive  steps  still, 
after  the  method  of  Halstead  (p.  561). 

B.  To  exercise  as  far  as  possible  a  careful  and  judicious 
selection  of  cases. 

C.  To  keep  patients  under  supervision  for  a  long  time,  and, 
at  first,  to  see  them  at  short  intervals. 

A.  The  operation  to  be  much  more  wide  and  thorough  than 
is  yet  the  rule,  in  order  to  remove  every  atom  of  tissue  which 
may  be  diseased. 

Advocating  as  I  do  most  strongly,  for  reasons  given  above,  the 
habitual  performance  of  operations  for  cancer  on  the  widest  possible 
scale  consistent  with  the  patient's  safety,  I  would  draw  attention 
to  the  following  practical  points  bearing  on  the  breast  and  the  way 
in  which  cancer  attacks  it  which  have  been  brought  into  promi- 
nence lately,  (i.)  The  breast  is,  in  reality,  a  much  more  extensive 
organ  than  is  usually  believed.  In  addition  to  the  well-known 
prominence,  there  is  often  a  ring  of  outlying  gland-masses  of 
varying  size  and  extent.  Mr.  H.  J.  Stiles,  in  a  most  helpful  paper 
{Ed.  Med.  Joum.,  June  and  July,  1892),  thus  alludes  to  the  latter 
point.  "The  breast  tissue  is  not  encapsulated  into  a  compact 
body,  but  is  so  broken  up  and  branched  at  its  periphery  that  the 
stroma  becomes  directly  continuous  with  the  superficial  fascia, 
lhere  is,  therefore,  no  capsule  in  the  ordinary  sense  of  the 
term,  (n  )  The  ligamenta  suspensoria  may  contain  breast-tissue 
and  lymphatics.  Both  these  facts  make  clear  the  futility  and 
risk  of  niggardly  skin  incisions,  (iii.)  There  are  often  lobules 
ot  breast  tissue  intimately  connected  with  the  pectoral  fascia. 
These  are  certainly  left  behind  if  the  breast  is  merely  sepa- 
ratedjxomj^pectoral  fascia,  as  often  done,    (iv.)  A  deep 

^^^T^^^^mt  claim^ of  fifty  cases  °Perated  on  ^  W» 

m       y6arS  bGtWeen  1889  and  l894-  to  have  only  had  6  per  cent 
01  local  recurrences. 
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lymphatic  plexus  or  lymph  path  runs  in  this  fascia  from  the  breasl 
towards  the  axilla.    Volkmann  was  the  first  to  teach  prominently 
that  it  was  right  to  remove  entirely  the  pectoral  fascia.  Pro£ 
Halstead  thus  quotes  from  Volkmann's  Bcitriige  zur  Chirurgi  • 
"  I  was  led  to  adopt  this  procedure  because,  on  microscopical , 
examination,  I  repeatedly  found,  where  I  had  not  expected  it,  that 
the  fascia  was  already  carcinomatous,  whereas  the  muscle  was 
certainly  not  involved.    In  such  cases  a  thick  layer  of  apparently 
healthy  fat  separated  the  carcinoma  from  the  pectoral  muscle,  , 
and  yet  the  cancerous  growth,  in  places  demonstrable  only  with 
the  microscope,  had  shot  its  roots  along  the  fibrous  septa  down 
between  the  fat  lobules,  and  had  reached  and  spread  itself  out  in 
flat  islands  in  the  fascia.    It  seems  to  me,  therefore,  that  the 
fascia  serves,  for  a  time,  as  a  barrier,  and  is  able  to  bring  to  a  halt 
the  spreading  growth  of  the  carcinoma." 

The  above  points  in  the  structure  of  the  bosom,  which  explain 
how  easily  outlying  and  deeply  placed  deposits  of  cancer  may 
escape  niggardly  and  superficial  operations,  will  explain  many 
of  the  steps  enjoined  below  in  the  account  of  removal  of  the 
breast. 

Question  of  the  Need  of  Removal  of  the  Whole  Breast,  and 
of  Clearing  out  the  Axilla  in  Every  Case  of  Cancer.— It  will  be 
o-athered  from  the  above  account  that  I  here  follow,  and  would 
advise  others  to  follow,  Mr.  Banks,  whose  views  on  this  matter 
have  been  so  clearly  and  vigorously  put  forward* 

It  is  only  right  to  remind  my  readers  that  these  views  have 
been  criticised  with  much  ability  by  Mr.  Butlin (Op*r.  Surg  of  Mai. 
Dis  v  357  et  seq.).  While  I  am  well  aware  of  the  weight  that  is 
due  to  his  opinion,  the  following  are  my  reasons  for  differing  from 

"Mr  Banks  holds  most  strongly  that  in  every  case  of  cancer  of 
the  breast-(L)  The  whole  breast,  the  skin  over  it,  the  fascia  over 
the  pectoral  muscle,  and  (if  at  all  suspicious)  the  fibres  of  to 
muscle  should  be  removed.  (II.)  The  axilla  should  be  cleaned  out 
whether  any  enlarged  glands  can  be  felt  or  no 

Mr.  Butlin  {Joe.  supra  cit.,  p.  376)  considers  that  (1.)  the 
practice  of  removing  the  whole  breast  is  -theoretically  and 
^ctically  wrong,"  and  again  (p.  375),  ^  believes  this  wholesale 
Sffl  rreatSg  cance?  of  tie  breit  « to  be  unscientific  and 
needlessly  cruel  to  many  women."  Amongst  his  reasons  put ^for- 
ward with  much  ability  and  carefulness,  for  preferring  a  move 

Pt1^ara  "Tecurrence.    «  Certainly,  in  the  vast  majorUy 
of  instances  gthere  is  nothing  to  lead  one ,  to  believe  thatto 
new  growth  arises  in  the  outlying  lobules  of  the  mammary  g 
or  in  any  remains  of  the  parenchyma  of  the  gland. 

*  Brit  Med.  Jmrn,  1882,  vol.  ii.  p.  1 138  5  address  before  the  Harveian  Society 
{ibid.,  1887,  vol.  i.)  5  Livay.  Med.  Chir.  Jimrn.,  1883. 
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riew  be  correct,  it  must  be  allowed  that  extensive  operations 
vith  a  view  of  removing  all  the  breast  are  needless,  and  deserve 
Mr  Butlin's  condemnation  quoted  above.  But  with  our  igno- 
rance as  to  how  exactly  cancer  recurs  in  the  breast,  can  it  be  said 
to  be  correct  ?  I  venture,  with  all  respect,  to  hold  a  _  totally 
different  opinion  on  this  most  cardinal  point.  I  hold  with  Dr. 
brefrhton  {Contrib.  to  the  Physiol  and  Pathol,  of  the  Bread),  that, 
in  the  great  majority  of  cases,  cancer  here  is  a  disease  of  _a_ breast 
becoming  obsolete,  or  actually  so  ;  that  one  result  of  this  is  that 
the  atrophying  acini  become  so  disordered  as  to  allow  their  epithe- 
lium to  escape  into,  and  infect,  the  surrounding  connective  tissue. 
Though  the  exact  way  in  which  this  disbandment  of  the  epithelium 
is  started  is  unknown,  it  is  a  most  important  step,  the  connective 
itissue  of  people  after  middle  life  being  unable  to  resist  the 
encroachments  of  epithelium,  as  we  see  in  the  lip  and  penis.  It 
lis  this  which  not  only  may  start  a  carcinoma,  but  which  makes  it 
so  difficult  to  prevent  its  recurrence,  unless  by  early  and  complete 
operations,  because  the  connective  tissue  goes  widely  beyond  the 
breast. 

Mr.  Stiles,  loc.  supra  tit.,  believes  that  "  local  recurrence  of  car- 
cinoma after  removal  of  the  breast  is  usually  due,  not  to  the  rest  of 
the  breast  being  in  a  pre-cancerous  state,  but  to  the  non-removal  of 
small  and  often  microscopic  foci  of  cancer,  more  or  less  remote  from 
the  main  tumour,  and  depending  for  their  origin  upon  the  arrest 
and  growth  of  cancerous  emboli  disseminated  more  or  less  directly 
from  the  primary  tumour  along  the  lymphatics.*  The  importance 
of  removing  all  the  retro-mammary  tissue,  pectoral  and  axillary 
fascia,  axillary  fat  and  glands,  along  with  the  breast  in  all  cases  of 
carcinoma,  cannot  be  too  thoroughly  insisted  upon  or  too  often  re- 
peated. The  anastomosis  and  intersection  of  the  lymphatics  are  so 
free  that  it  is  impossible  to  say  towards  which  set  of  glands  the  lymph 
from  any  given  point  in  the  breast  will  be  conveyed.  I  have  seen  can- 
cerous lymphatic  emboli  at  the  axillary  border  of  the  mamma  when 
the  tumour  was  situated  in  the  inner  hemisphere  and  vice  versd." 

The  following  cases,  from  an  important  paper  by  Mr.  Baymond 
Johnson,  read  before  the  Bathological  Society  (Brit.  Med.  Journ., 
1892,  vol.  i.  p.  70)  illustrate,  I  contend,  the  accuracy  of  the 
opinion  which  I  have  given  above,  that  it  is  most  unsafe  to  leave 
any  portion  of  a  breast  the  seat  of  malignant  disease. 

In  a  case  of  infiltrating  carcinoma  in  a  woman,  aged  twenty-seven, 
microscopical  examination  of  parts  of  the  breast,  which  appeared 
normal  to  the  naked  eye,  revealed  masses  of  cancer  cells  apparently 
lying  m  lymphatic  spaces.  In  another  specimen  of  the  infiltrating 
variety,  the  microscopical  varieties  strongly  suggested  that  wide- 
spread carcinomatous  change  was  involving  the  whole  organ, 

*  Mr.  Stiles's  observations  lead  him  to  recognise  five  sets  of  lymphatics  in  the 
bosom;  (1)  a  cutaneous  set  including  those  of  the  nipple-areola,  and  surrounding 
s  m ;  (2)  sub-areolar ;  (3)  intra-mammary  ;  (4)  in  the  circ urn-mammary  fat  ; 
(5)  retro-mammary. 
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sections  showing  the  new  growth  arranging  itself  around  the  small 
ducts  which  were  themselves  normal.  In  the  case  of  a  woman,  aged 
thirty-four,  a  small  nodular  carcinoma  was  situated  at  the  axillary 
border  of  the  left  breast.  After  removal  two  small  nodules  were 
found  at  the  sternal  end  of  the  gland,  each  having  the  typical  1 
structure  of  glandular  carcinoma,  whilst  microscopical  examination 
of  the  central  part  of  the  breast  showed  marked  proliferative 
changes  in  the  epithelium  of  the  acini,  these  changes  probably 
standing  in  the  same  relation  to  cancer  of  the  breast  as  chronic 
superficial  glossitis  does  to  cancer  of  the  tongue,  namely,  a  possible 
pre-cancerous  condition. 

Heidenhain,  in  a  most  valuable  paper  ("  Ueber  die  Ursachen  der 
localen  Krebsrecidive  nach  amputatio  Mammee,"  Verhandlung<  n 
Deutschcn  Gesellschaft  fur  Chirurgie,  Berlin,  1889),  teaches  that 
in  breast  cancer  there  are  proliferative  changes  in  the  lobules 
throughout  the  whole  gland,  which  must  be  looked  upon  as  the 
direct  forerunner  of  cancer  ("das  mittelbare  Vorstadium  der 
Krebsentwickelluug"),  and  which  sooner  or  later  pass  into  cancer. 

On  this  account,  believing  that  whether  the  whole  breast  is,  in 
the  great  majority  of  cases,  in  a  condition  to  become  carcinoma-  1 
tous  or  not,  that  partial  operations  are  liable  (especially  when  the 
coarse  fat,  which  is  often  so  abundant,  and  the  haemorrhage  in  the 
operations  are  remembered)  to  leave  behind  potential  foci  of  disease, 
I  consider  that  more  wholesale  operations  are,  in  these  days  of 
modern  surgery,  the  reverse  of  "  unscientific  and  needlessly  cruel 
to  many  women."  * 

*  Sir  Spencer  Wells,  "Morton  Lecture  on  Cancer  and  Cancerous  Diseases'' 
{Brit.  Med.  Journ.,  1888,  vol.  ii.  p.  1204),  advised  removal  of  the  entire  breast  save 
in  a  certain  class  of  case  where  growths  are  found  at  the  axillary  border  of  one  or 
both  breasts.    These  growths  may  be  neither  of  the  breast  nor  of  the  axilla,  but 
dependent  upon  peculiar  sweat  glands  met  with  in  this  region.    Mr.  Marshall  in 
his  Morton  Lecture  {Lancet,  1889,  vol.  ii.  p.  1048)  also  advocates  thorough 
measures.    "Do  not  care  about  a  scar,  but  sweep  away  to  a  great  distance: 
follow  the  tissues  up  specially  towards  the  axilla,  especially  when  the  tumour  is 
on  the  axillary  side  of  the  mammary  gland."    Finally,  to  quote  one  surgeon  only 
on  the  other  side  of  the  Atlantic.    Prof.  Dennis,  "  Recurrence  of  Carcinoma  of 
the  Mamma"  {Trans.  Amer.  Surg.  Assoc.,  1891),  writes :  " The  uniform  classical 
operation  should  include  the  entire  breast  gland,  all  the  fatty  areolar  connective 
tissue  in  thevicinitv,the  integuments  over  the  circumscribed  area  of  the  tumour, 
and  as  much  more  as  is  necessary,  leaving  out  of  consideration  altogether  the  ques- 
tion of  flaps  to  cover  the  wound,\  and,  finally,  the  pectoral  fascia."   In  order  to 
afford  the  surgeon  an  additional  means  of  ascertaining  the  limits  of  the  breast, 
and  of  the  disease,  Mr.  Stiles  (loc.  supra  cit.)  recommends  the  use  of  nitric  Mia 
which,  rendering  the  parenchyma  of  the  gland  and  carcinomatous  tissue  duU 
.reyish  white  and  opaque,  causes  the  smallest  specks  of  both  to  stand  out  from 
L  fat  and  connective  tissue  in  which  they  are  embedded  the  fat 
altered  and  the  connective  tissue  becoming  translucent  and  somewhat  gelatinou-. 
Immediately  after  removal  the  breast  is  placed  (after  washing  off  all  the  blood) 
n  "om    to  2  pints  of  a  5  p.c.  nitric-acid  solution  for  about  ten  —  - 
hen  washed  in  running  water  for  three  or  four  minutes.    This  examination  can 
be ^corPleted  bef0re  the  wound  is  sutured.  t  The  italics  are  mine. 
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,  With  regard  to  the  severity.    There  can  be  no  doubt  that 
the"" more  extensive  operations  are  the  more  severe.    I  doubt, 
lever  very  strongly  whether,  at  the  present  day,  with  earlier 

Nations,  a  wise  selection  and  preparation  of  cases,  with  the 
'  Hseotic  precautions  at  our  command,  aided  by  subsequent  skm- 
SS  -ms  the  mortality  will  be  largely  increased.    If  there  must  be 
an  increase,  the  gravity  of  the  disease  for  which  the  risk  is  run,  and 
.  the  obiect  that  is  in  view,  must  not  be  forgotten. 

q  The  mutilation.  All  will  agree  with  Mr.  Buthn  when  he 
writes,  p.  382,  "  I  believe  it  affects  women  much  more  than  we, 
and  even  they,  perhaps,  are  inclined  to  admit,  and  it  is  not 
improbably  one  amongst  several  causes  which  lead  them  to  conceal 
the  presence  of  a  tumour  of  the  breast  until  long  after  the  period 
at  which  it  may  hopefully  be  removed."  While  this  is  a  matter 
which  must  be  sorrowfully  remembered,  and  its  explanation 
weighed  with  due  reverence  when  a  surgeon  is  inclined  to  blame 
his  patient  for  having  concealed  her  disease,  I  think  that  another 
and  more  potent  reason  usually  leads  women  to  defer  the  opera- 
tion until  the  setting  in  of  the  second  stage  and  the  commence- 
ment of  pain,  and  that  is,  the  widespread  knowledge  of  the 
frequency  of  cancer  here,  and  the  failure  of  operations  to  exter- 
minate the  disease*  If  only  we  could  show  better  results — and, 
though  not  a  believer  in  any  extensive  curing  of  cancer,  I  believe 
that  we  can  do  so  by  combining  earlier  operations,  a  wise  selec- 
tion of  cases,  going  very  wide  of  the  disease,  and  paying  strict 
attention  to  antiseptics  throughout — women  would,  I  think, 
come  forward  more  readily  for  treatment  with  that  calm  good 
sense  in  which,  in  addition  to  quiet  patience,  they  too  often  sur- 
pass us. 

(II.)  That  the  axilla  should  be  cleared  out  in  every  case. — 

I  advocate  this  for  two  reasons :  (a)  While  I  am  aware  that 
in  some  exceptional  cases  the  glands  are  never  implicated  at 
all,  while  the  disease  recurs  inveterately  in  the  scar  made  for 
the  removal  of  the  breast,  I  believe  strongly  that,  in  the  great 
majority  of  cases,  to  clear  out  the  axilla  is  the  wiser  course,  for  if 
the  surgeon  wait,  as  Mr.  Butlin  (p.  383)  advises,  till  the  glands 
are  obviously  enlarged,  or  till  there  is  fulness  not  amounting  to 
actual  proof  of  enlargement,  he  will  often  wait  till  it  is  too  late 
— i.e.,  till  not  only  the  glands,  but  the  connective  tissue  and  fat 
of  the  axilla,  are  implicated  as  well,  and  till  the  supra-clavicular 
glands  have  had  time  to  become  infected,  though  not  visibly 
enlarged.  (&)  I  do  not  consider,  with  the  surgery  of  the  present 
day,  that  opening  up  the  axilla  adds  to  the  severity  of  the  opera- 
tion. If  good  drainage  and  those  antiseptic  precautions  which  have 
been  so  often  mentioned  are  duly  attended  to,  the  axillary  wound 
heals  rapidly. 

General  practitioners  who  see  these  cases  in  the  first  instance  might  render 
valuable  aid  here.    Too  many  are  inclined  to  palliate  from  a  mistaken  kindness  in 
'  hoping  for  the  best,"  and  many  from  an  unbelief  in  the  curability  of  cancer. 
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Question  of  the  need  of  severer  operations  still,  such  as 
Halstead's,  involving  removal  of  the  whole  thickness  of  the 
pectoralis  major,  and  often  of  the  minor  also. 

It  will  be  seen,  when  the  operation  recommended  by  Prof 
Halstead  and  that  advised  by  myself  are  compared,  that  while  L 
advocate  much  freer  incisions  than  are  usually  made,  great  atten- 
tion to  getting  away  every  atom  of  breast  tissue,  removal  of  the 
surface  of  the  costo-sternal  part  of  the  pectoralis  major  and  its 
fascia  which  lie  subjacent  to  the  breast,  and,  in  every  case  also 
opening  the  axilla  and  getting  out,  in  one  piece,  all  the  fat  which 
lies  between  the  anterior  and  posterior  boundaries  quite  up  to  the 
axillary  vessels,  I  would  only  remove  the  whole  thickness  of  the 
pectoralis  major  when  I  could  feel  enlarged  glands  between  it  and  the 
minor,  or  high  up  in  the  apex  of  the  axilla,  or  where  the  case  came  to 
me  with  the  second  stage  much  advanced,  and  that  I  have  not  yet,  save 
in  two  cases,  divided  the  pectoralis  minor.    Prof.  Halstead,  on  the 
other  hand,  removes  the  whole  thickness  of  the  costo-sternal  part 
of  the  great  pectoral,  and  divides  the  minor  also,  in  order  to  remove 
the  fatty  connective  tissue  and  any  glands  which  lie  in  it  along  the 
axillary  vessels.    While  the  performance  of  such  extensive  opera- 
tions is  certainly  in  the  right  direction,  and,  coming  with  the  recom 
mendation  of  Prof.  Halstead,  is  worthy  of  every  attention,  I  should 
for  my  part,  reserve  them  for  cases  in  which  I  met  the  conditions 
mentioned  above ;  and  it  must  be  remembered  that  even  after  such 
extensive  opei'ations,  there  is  still  danger  that  the  lymphatic  tract 
running  up  behind  the  clavicle  between  the  highest  glands  in  the 
axilla  and  the  lowest  in  the  supra-clavicular  region,  will  have  become 
involved,  though  a  year  or  more  may  elapse  after  the  patient  is  lost 
sight  of  before  the  supra-clavicular  glands  show  any  sign  of 
enlarging,  owing  to  the  way  in  which  malignant  deposits  will  some 
times  remain  latent  and  quiescent  for  many  months.    Again,  if 
these  severer  operations  are  adopted  as  a  rule,  the  mortality  will 
certainly  be  raised.    Lastly,  if  the  whole  thickness  of  the  costo- 
sternal  part  of  the  pectoralis  major  is  removed  and  the  pectoralis 
minor  also,  it  will  be  much  more  difficult,  in  a  wound  so  deep  and 
so  irregular,  to  keep  in  place  the  large  grafts  which  I  have  recom 
mended  to  be  made  use  of,  after  Thiersch's  method  (p.  560). 

I  may  add  that,  while  this  sheet  is  passing  through  the  press,  it 
has  happened  that  four  cases  in  which  I  have  removed  the  bosom 
for  cancer  have  come  under  my  observation. 

In  three,  three  years  had  elapsed,  and  in  one  of  them  the  lady  has  just  been 
operated  on  for  cancer  of  the  other  breast.  In  the  fourth,  five  years  and  ten 
months*  have  passed  since  the  operation.  In  none  is  there  the  slightest  sign  of 
recurrence  on  the  side  operated  on,  and  in  the  case  in  which  both  bosoms  have 


*  In  this  case  the  carcinoma  was  a  large  mass,  though  still  mobile,  and  naanj 
infiltrated  axillary  glands  were  removed.  Before  the  patient  was  sent  to  rae  by  Dr. 
Climson  Greenwood,  of  St.  John's  Wood,  she  had  been  to  one  of  the  Hospitals  for 
Women.  She  was  there  told  that  her  case  was  unfit  for  operation,  and  that  she 
should  try  for  admission  into  a  hospital  for  incurable  cases. 
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orne  the  seat  of  canoer  and  have  been  removed,  the  cancer  in  the  second  case 
neared  near  the  nipple,  and  could  in  no  way  have  been  due  to  an  extension 
from'  an  imperfect  operation  on  the  opposite  side,  which,  moreover,  remains 

<ound.  .  .,    .    .  « 

I  in  no  way  look  upon  the  above  as  cures.  Owing  to  the  way  in 
ivhich  minute  deposits  of  cancer  at  times  remain  temporarily 
latent  and  quiescent,  a  fact  which  I  have  again  alluded  to  here 
uul  in  my  remarks  on  epithelioma  of  the  tongue,  I  hold  that 
Lt  least  six  years  must  have  elapsed  since  the  operation  before  the 
word  cure  can  be  used. 

B.  A  careful  and  judicious  selection  of  cases. 

I.  Cases  to  which  an  Operation  is  altogether  unsuitcd,  or  especiaU// 
loultful  and  (in  many)  dangerous. — (i)  The  very  aged — e.g.,  after 
sixty;  not  only  are  the  aged  less  healthy,  but  they  are  less 
troubled  by  the  cancer,  and  more  resigned.  (2)  The  unhealthily 
Tat*  and  plethoric.  (3)  Habitual  over-eaters.  (4)  Tipplers  on 
the  sly.  (5)  The  subjects  of  a  confirmed  bronchitis,  and  weak 
heart.  (6)  Subjects  of  decided  albuminuria,  cirrhosis,  or  diabetes. 
(7)  Extensive  disease  of  the  skin,  accompanied  by  scattered 
tubercles  or  oedema,  and,  worst  of  all,  a  brawny,  leather-like, 
oreasy  condition  of  the  skin,  with  firm  oedema  and  open  sebaceous 
glands,  approaching  the  condition  of  cancer  en  cuirasse.  (8)  Quick 
o-rowtk,  with  rapidly  increasing  fixity.  |  (9)  Supra-clavicular  dis- 
ease.! (10)  A  young  patient,  especially  with  a  voluminous 
breast,  §  a  rapidly  increasing  growth,  and  a  bad  family  history. 

*  Sir  James  Paget,  from  whom  many  of  the  above  have  been  taken,  thus 
writes  (Clin.  Lects.  and  Essays,  p.  14):  "  The  over-fat  are  certainly  a  bad  class, 
especially  when  their  fatness  is  not  hereditary,  but  may  be  referred  in  any  degree 
co  their  over-eating,  soaking,  indolence,  and  defective  excretions.  The  worst  of 
his  class  are  such  as  have  soft,  loose,  flabby,  and  yellow  fat,  and  I  think  you  may 
know  them  by  their  bellies  being  pendulous  and  more  prominent  than  even  their 
thick  subcutaneous  fat  accounts  for,  for  this  shape  tells  of  thick  omental  fat  and, 
I  suppose,  of  defective  portal  circulation.''  Some  earlier  remarks  of  Sir  James 
may  here  be  quoted :  "  Such  people  must  be  carefully  managed  ;  not  fed  too 
well ;  not  kept  too  long  in  bed ;  not  allowed  to  retain  their  refuse  ;  and  mere 
bigness  must  not  be  taken  for  plethora." 

I  t  There  are  no  worse  cases  for  operation  than  those  in  which  malignant  disease 

supervenes  on  mammary  abscess  and  induration  in  suckling  women. 

J  If  other  points  are  favourable,  and  if  it  seems  justifiable  on  account  of  pain, 

Areatening  ulceration,  &c,  to  give  the  patient  temporary  relief  by  the  removal 

of  the  breast,  enlargement  of  glands  here  need  not  deter  the  surgeon  ;  when  the 

disease  has  been  removed  below  from  the  breast  and  the  axilla,  the  supra-clavicular 

'glands  will,  I  believe,  be  found  to  enlarge  slowly,  and  as  the  space  which  contains 

them  is  large,  they  do  not  become  adherent  quickly.    I  have  twice  within  the 

last  four  years  operated  In  cases,  in  which  these  glands  were  slightly  involved. 

°ne  the  patient  lived  three  years,  in  the  other  fourteen  months,  after  the 
operation. 

^  *  The  more  vascular  the  breast,  and  the  more  abundant  the  fat,  the  more  diffi- 
cult will  it  be  to  make  certain  of  extirpating  not  only  the  growth,  but  also  every 
atom  of  the  breast.    Speaking  of  vascularity,  I  have  been  asked  if  removal  of  the 
reast  is  justifiable  in  haemophilia.    A  case  recorded  by  Mr.  Macnamara  (Lancet, 
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(n)  Of  course  the  presence  of  carcinoma  elsewhere—,  „  * 
or  secondary  deposits.    That  operation  is  not  absoh ti  erUS~ 
mdicated  where  both  breasts  are  involved  is  s Wn  hi     y  C°?ta 
Page's  (Brit.  Med.  Journ.,  1888,  vol.  il  p.  937       b^acaseof  M 

Here  both  breasts  were  the  seat  of  carcinoma,  and  both  wPr„    •  , 
operated  on  by  Mr.  Page  and  Mr.  Silcock.    The  , atient  acred Z 
good  recovery.  Notes  are  also  given  of  another  ^  ! 

carcinomatous  breast  was  successfully  removed    an  ax  ',  ™h}ch*^ 

removed,  in  a  woman  aged  seventy-four.  ^  g  Und  bdn&  a'« 

II  tttses  in  which  an  Operation  is  indicated.— (1)  Case,  ^ 
what  advanced  in  life,  for  the  younger  the  natient  r h»  «f  Dle 
s  the  cancer     (2)  Especially7  if  K^Ta^TS 

are  thm  and  dry  and  tough,  clear-voiced  and  bright  eved  S£ 
good  pulses  and  digestion,  and  no  cough  or  wheezinY  7^V 
breasts  and  little  fat.     (4)  Where  the  growth  i   drcumlcll  1 
with  distinct  outline.   The  worst  defined  tumours  are  he woS  IV 
recurrence.    (S)  Where  the  growth  is  very  hard.    The  «  7tZ J ™ 
growths  are  usually  the  slowest.    (6)  Skin  not  involved  (Tl 
sence  of  fixity.    (8)  Either  no  axillary  glands,  or  but  very  L 
involved     (9)  Bate  of  progress  slow,  and  fami^  history  good 

III  Cases  m  which  an  Operation  is  doubtful— These  lie  inter 

mediate  between  I.  and  II,  both  as  to  the  general  and  local  point 

Operation  (Figs    139-143)— The  chief  objects  to  be  borne  in 
mmd  throughout  the  operation  are  : 

1.  To  get  away  every  atom  of  the  disease,  and,  as  far  as 
possible  m  one  piece  -The  main  difficulties  in  securing  this  are: 
(a)  The  fact  that  while  cancer  may  be  actually  declared  in  the 
tumour  only  yet  the  whole  breast  is  in  a  pre-cancerous  condition 
(p.  550),  and  one  on  which  cancer  may  easily  supervene  if  an  atom 
of  the  gland  is  left  behind,  (b)  Owing  to  the  amount  of  fat  which 
is  often  present  it  is  very  difficult  to  make  sure  that  every  particle 
o±  gland  tissue  has  been  removed,  especially  when  the  parts  are 
obscured  with  blood.  (c)  The  breast  is  a  more  diffuse  and  exten- 
sive organ  than  is  usually  taught  (p.  547). 

2.  To  remove  entirely  the  lymphatic  tract  between  the  breast 
and  the  axilla  (Fig.  143). 

3.  To  clear  out  the  axilla.— This  should  be  done,  as  a  regular 
thing,  m  every  case  of  cancer  of  the  breast,  whether  anv  glands 
can  be  felt  or  no. 

*The  parts  having  been  well  cleansed,  including  the  axilla,  and 

1884,  vol.  i.  p.  294)  perhaps  bears  on  this.  The  patient  here  had  had  episfauds, 
from  which  four  relatives  had  died.  There  was  no  history  of  bleeding  from 
wounds.  The  breast  was  removed  with  a  loss  of  blood  "certainly  not  greater 
than  is  usual  in  such  cases."  I  doubt  if  this  is  a  case  of  hemophilia.  My  experi- 
ence of  operations  in  haemophilia  is  unfavourable. 

Important  points  in  the  preliminary  treatment  are  regulating  the  patient's 
diet,  getting  rid  of  her  refuse,  and  treating  any  bronchitis,  however  slight  this 
may  appear  to  be.  Sir  W.  Savory  (Brit.  Med.  Journ.,  18S3,  vol.  ii.  p.  167)  gives 
two  cases  which  show  that  pregnancy  of  three  and  seven  months  is  no  bar  to 
serious  operations  on  the  breast. 
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■*u*  shaved,  and  an  aseptic  compress  put  on  securely  for  some 
3  'Core    the  patient's  neck  and  abdomen  are  well  protected 
0lf    Soshes  with  warm  towels  beneath,  while  towels  wrung: 
f  y^SESSd  lotion  (I  in  20)  are  securely  packed  around  the 
3Ut  °ff  the  operation.    The  arm  is  then  carried  away  from  the  side 
"'Tan  elliptical  incision  is  made  from  a  point  close  to  the  sternum 
U1  "  o-  alon-the  lower  border  of  the  breast,  and  then  somewhat 
"^ds  towards  the  axilla.    An  assistant  standing  opposite  to  the 
Son  now  draws  up  the  breast,  while  the  surgeon  taking  the 
SSrf  the  cut  skin  with  his  left  finger  and  thumb  dissects  this 
£  a  downward  direction  till  he  is  well  below  the  lower  limit  of 
Z  breast,  getting  quickly  down  to  the  level  of  the  muscles. 
Snencer  Wells'  forceps  being  applied  to  any  spouting  vessels,  an 
assistant  makes  sponge-pressure  on  this  flap,  and  draws  the  breast 
■omewhat  down,  while  the  surgeon  makes  another  elliptical  incision 
starting  from  the  same  point  as  the  first,  but  passing  upwards 
Jon*  the  upper  limit  of  the  breast  (Fig.  139)  and  then  descending 
omewhat  to  meet  its  fellow  just  below  the  tendon  of  insertion  ot 
the  pectoralis  major.*    While  the  breast  is  drawn  downwards  by 
•he  assistant  who  is  making  pressure  on  the  lower  flap  to  prevent 
deeding,  the  surgeon  raises  an  upper  flap  in  the  same  way  as  the 
ower,  taking  care  to  get  above  the  upper  limit  of  the  breast,  and 
m  either  case  keeping  the  point  of  the  knife  towards  the  skin,  and 
lot  towards  the  breast,  but  not  sufficiently  so  to  make  "  button 

^Opportunity  may  be  taken  here  to  refer  to  these  elliptical 
incisions,  and  the  flaps  which  are  raised  thereby.  I  am  strongly 
Df  opinion  that  the  way  in  which  they  are  often  planned  and 
earned  out  is  not  only  futile,  but  highly  perilous.  What  is  far 
:oo  often  done,  is,  by  means  of  such  elliptical  incisions,  to  include 
the  nipple  and  a  very  slight  margin  of  skin  on  either  side.  The 
breast  is  then  quickly  removed  without  any  due  precaution  as  to 
wetting  above  and  below  its  limits ;  the  wound  comes,  without  any 
trouble,  excellently  together;  nothing  could  look  better  at  the 
time,  but  in  a  few  months  the  disease  inevitably  reappears  locally. 
[  am  certain  that  we  should  do  much  better  in  these  days  of  anti- 
septic surgery  and  skin-grafting  if  we  reverted  to  the  ancient 
method  of  deliberately  sweeping  away  the  whole  breast  and  all 
the  skin  over  it.  The  elliptical  incisions  should  be  carried  very 
wide  of  the  nipple,  close  to  the  lower  and  upper  limits  of  the 
breast,t  and  the  flaps  should  be  reflected  well  beyond  the  breast 


*  A  not  uncommon  mistake  in  marking  out  the  flaps  is  to  go  very  far  on  one 
side,  and  then  dangerously  near  on  the  other. 

t  Mr.  Stiles  advises  (loc.  supra  cit.)  on  this  point  that  the  lower  margin  of  the 
sllipse  should  reach  well  down  below  the  costal  margin  close  to  the  ensiform 
cartilage,  its  upper  end  terminating  at  the  outer  border  of  the  pectoralis  major 
opposite  the  third  rib.  An  incision  from  the  outer  end  of  the  ellipse,  a  little 
below  the  great  pectoral  to  the  angle  between  the  lower  edge  of  its  insertion  and 
the  biceps,  will  open  up  the  axilla.    This  prolongation  should  be  made  at  the 
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limits.  No  skin  that  is  even  doubtful  should  be  hesitated  over  for 
•a  moment.  All  the  skin  over  that  half  of  the  breast,  at  least  in 
which  the  cancer  is,  had  better  go.  It  may  be  answered  to  this 
that  there  will  be  a  wound  left,  gaping  more  or  less  widely.  This 
•objection  can  be  met,  to  a  large  extent,  by  following  the  steps 
detailed  below.  But  if  a  gaping  wound  has,  after  all,  to  be  left, 
while  it  does  not  look  so  well  at  the  time,  it  can  be  covered  with' 
grafts  after  Thiersch's  method  (p.  569),  and  will  give  a  far  better 
result  afterwards. 

The  incisions  having  been  made  as  directed,  widely  separate 

Fig.  139. 


mm; 
W 


I  would  ask  my  readers  to  remember  that  I  insert  this  plate  only  to  enforce  the 
need  of  free  incisions.  Further,  they  will  remember  that  the  operation  does  not 
cease  with  the  removal  of  the  breast.  This  is  only  being  stripped  from  the 
pectoralis  major  in  order  to  facilitate  further  steps. 

from  each  other,  the  flaps  cleared  off  till  the  limits  of  the  breast 
above  and  below  and  at  the  sternal  and  axillary  ends  are  clearly 
defined,  all  bleeding  points  secured,  the  surgeon  proceeds  to  strip 
off  the  breast  from  the  pectoralis  major  with  his  fingers  and 
scalpel.  I  advise  this  step  now,  as  it  exposes  the  pectoralis  fascia 
and  muscle,  and  facilitates  their  free  removal.  The  bosom  should 
unless  very  unwieldy,  be  kept  continuous  with  the  axillary  fat  and 
glands  while  these  are  cleared  out,  so  that  breast,  lymphatic 
tract,  glands  and  axillary  fat,  which  may  easily  conceal  small 
glands,  muy  be  removed  in  one  continuous  piece  (Fig.  I45>- 
The  next  step  is  to  remove  the  costo-sternal  part  of  the  pec- 
toralis major.    This  should  be  done  in  every  case.    It  catisesjio 

same  time  as  the  other  incisions,  as  it  allows  of  the  flaps  being  dissected  up  with 
sufficient  freedom.    The  ellipse  thus  marked  out  should  measure  at  least  tour 
inches  across  at  its  widest  point— the  nipple.    The  dissection  of  the  love 
flap  should  be  carried  as  low  down  as  the  seventh  rib  in  the  mid-axillary  m 
The  upper  one  should  be  reflected  inwards  beyond  the  edge  of  the  tumour,  a 
upwards  almost  to  the  clavicle. 
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,W  troublesome  bleeding,  and  as  recent  researches  have  shown 
'!  Z 7)  that  a  deep  set  of  breast  lobules  and  a  plexus  oi  lymphatics- 
v  •  the  fascia  over  the  muscle,  it  is  never  safe  to  leave  this  fascia, 

■Ms  ciuite  impossible  to  tell  with  the  unaided  eye  whether  it  is 
aS  l  red  or  no  Any  attempt  to  remove  the  fascia  from  the  muscle 
•"to  be  condemned  as  certain  to  leave  some  of  the  fascia  behind, 
hUe  from  the  oozing  which  attends  any  such  attempt,  more  blood 
^  lost  than  when  the  muscle  itself  is  removed.  An  incision  is 
lSade  vertically  through  the  attachment  of  the  muscle  a  little  out- 
vie the  sternum,  the  clavicular  and  costo-sternal  parts  are  then 
uicklv  separated  by  a  finger  working  in  the  interval  between  the 
two  parts,  and  finally  by  cutting  through  the  humeral  attachment 
of  the  muscle  just  internal  to  the  spot  where  the  fibres  begin  to 
fold  in  at  their  insertion.  One  or  two  perforating  arteries  will 
bleed  freely,  but  they  can  be  easily  taken  up  with  Spencer  Wells' 
forceps  curved  on  the  flat.  The  large  wound  is  now  covered  over 
with  Hut  wrung  out  of  hot  bichloride  solution  (i  in  4000),  when  the 
next  step,  the  clearing  all  the  fat  and  glands  out  of  the  axilla,  is 
proceeded  with. 

It  is  most  essential  that  this  step  should  be  undertaken  m  every 
case,  that  it  should  be  done  with  the  utmost  thoroughness,  and  that, 
as  far  as  possible,  the  fat  and  lymphatics  should  be  removed  in  one 
piece.  With  a  pair  of  blunt-pointed  scissors  the  fat  in  the  armpit 
is  cleared  out  over  the  serratus  magnus  up  to  the  posterior  fold  of' 
the  axilla,  the  subscapular  nerves  being  spared  if  possible,  while 
the  intercosto-humeral  are  sacrificed.  The  fat  often  varies  with  the 
patient,  being  of  a  tougher  character  in  the  thinner,  and  looser,, 
more  readily  breaking  down,  almost  liquefying,  in  stouter  patients. 
It  should  always,  as  far  as  possible,  be  removed  in  one  piece,  right  up 
to  the  axillary  vessels,  as  by  this  step  two  most  important  points  are 
secured  :  (a)  the  removal  of  the  whole  lymphatic  tract  between  the 
breast  and  the  axillary  vessels ;  (/3)  if  the  fat  and  glands  are  pulled 
out  piece-meal  or  in  bunches,  there  is  much  risk  that  some  of  the 
lymphatic  glands  very  small,  though  already  infiltrated,  will  be  left 
behind.  Another  but  less  important  reason  for  removing  all  the 
fat  is  that  it  is  a  poorly  vitalised  structure,  and  prone  to  suppurate- 
tediously  if  the  healing  do  not  follow  a  typically  aseptic  course. 

During  the  clearing  out  the  axillary  fat  and  lymphatics,  the 
scissors  are  used  chiefly  to  cut  with,  as  the  fat  is  detached  over  the 
serratus  magnus,  and  from  the  posterior  border  of  the  axilla ;  they 
are  also  very  useful,  as  the  top  of  the  axilla  is  reached,  when  used 
closed  as  a  blunt  dissector,  or  in  fashioning  a  pedicle  whenever  a 
vessel  has  to  be  clamped  with  Spencer  Wells'  forceps. 

The  breast  being  removed,  any  remaining  bleeding  points 
should  be  secured,  and  it  may  be  here  said,  once  for  all,  that,  in 
removal  of  a  breast,  vessels  will  be  met  with  chiefly  at  the  four 
following  points:  (1)  In  the  cut  edges  of  skin;  (2)  coming 
through  the  pectoralis  major ;  (3)  at  the  outer  edge  of  the 
pectoralis  major,  coming  through  the  serratus  magnus;   (4)  at 
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the  axillary  end  of  the  incision,  branches  from  the  evt 
mammary  and  subscapular,  this  latter  being  usually  the  }Z 
■of  all.  J  iarges 

Every  precaution  must  be  taken  not  to  rupture  the  axil] 
vein,  an  accident  best  avoided  by  remembering  its  position  W 
using  no  sharp  instrument,  and  working  without  any  unl 
tearing  or  force.  The  large  sub-scapular  vein  nearly  aC 
requires  ligature,  and  if  this,  or  any  other  branch,  is  torn  Z, 
•close  to  the  axillary  vein,  an  accident  which  here,  as  in  branc  1* 
•of  the  internal  jugular,  is  not  at  all  unlikely  to  happen  if  nndll 

Fig.  140. 


This  plate  is  inserted  to  remind  my  readers  of  the  existence  of  lymphatic  glands 
between  the  pectoral  muscles.    (After  S6dillot.) 

force  is  used,  or  if  the  parts  are  made  adherent  by  growth,  most 
embarrassing  haemorrhage  will  take  place.  This  is  only  to  be  met 
by  taking  up  the  aperture  with  a  ligature  around  it,  if  this  be 
feasible,  or  by  ligaturing  the  vein  above  and  below.  In  some  case- 
it  is  not  till  the  surgeon  has  reached  the  very  top  of  the  axilla,  that 
he  finds,  his  operation  being  well-nigh  completed,  that  there  are  still 
glands  so  adherent  to  the  vein  and  adjacent  parts  that  they  cannot 
be  removed,  and  that  his  operation  must  be  an  incomplete  one. 

When  the  axilla  seems  to  be  thoroughly  cleared  out.  attention 
must  still  be  paid  to  the  apex,  and  the  space  between  the  two 
pectorals. 

In  any  case  in  which  there  is  even  a  suspicion  that  the  secoud 
stage  has  been  reached,  as  shown  by  any  skin-dimpling,  in  all  cases 
in  which  the  progress  has  been  rapid,  the  pectoralis  minor  should  be 
severed  and  the   axillary  vessels  and  the  apex  of  the  axilla 
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;W  uT)  to  the  first  rib,  whether  glands  can  be  felt  or  no. 
f'  ittv  tissue  which  lies  along  the  vessels  and  in  which 
116  w?r  o-lands  may  be  found  should  be  carefully  cleared  away, 
f  ^  uotsible,  in  one  piece.  During  this,  and  all  other  stages 
*  eCsive  operation,  the  axilla*  must  be  kept  filled  with 
on^es  and  the  rest  of  the  wound  covered  with  lint,  wrung  out  of 
^bichloride  solution  (i  in  4000). 
To  reach  enlarged  glands  in  either  of  these  two  latter  situations, 
th  uectorals  must  be  divided  near  their  insertions,  completely 
'  f  necessary.  Such  a  step  will  cause  additional  hemorrhage, 
nbably  from  the  long  thoracic  and  muscular  branches,  and  will 
Pall  for  thorough  drainage  and  greater  attention  still  to  keeping 
the  wound  sweet.  It  is,  however,  far  better  to  face  these  than  to 
•un  the  risks,  inevitable  otherwise,  of  leaving  mischief  behind  which 
the  surgeon  will  never  again  have  so  favourable  a  chance  of  attack- 
inn-  or°of  doing  harm  to  the  large  vessels,  by  working  in  the  dark. 

If  at  any  stage  of  cleaning  out  the  axilla  the  axillary  vein  is  so 
embedded  in  the  malignant  deposit  that  this  cannot  be  removed 
without  taking  away  a  part  of  the  vein  also,  this  may  be  done 
without  hesitation,  two  chromic-gut  ligatures  being  first  applied  * 
The  wound  is  now  thoroughly  sponged  out,  all  hemorrhage 
finally  arrested,  and  any  needful  drainage  provided  for. 

Where  the  bleeding  has  been  thoroughly  arrested,  and  where  a 
wound,  kept  aseptic  throughout,  is  left  dry  at  the  last,  and  the 
gaping  chasm  which  remains  after  a  complete  operation  obliterated 
and  afforded  firm  support  by  careful  bandaging,  no  drainage  will 
be  needful,  f  In  his  earlier  cases  any  surgeon  will  be  on  the  safe 
side  who  drains  the  axilla  by  a  tube  one  end  of  which  is  brought 
out  at  the  axillary  end  of  the  wound,  the  other  by  counter- 
puncture,  posteriorly. 

The  wound  having  been  most  scrupulously  dried,  and  a  little 
iodoform  or  Jeyes'  powder  dusted  on  it,  the  surgeon  sees  how  far 
he  will  be  able  to  close  the  wound.  And  without  describing  an 
■easy  case,  I  would  say  at  once  that  it  is  often  possible,  by  paying- 
attention  to  the  following  details,  when  the  arm  is  brought  down, 
to  unite  a  wound  perhaps  completely,  in  which  any  attempt  to  close 
the  edges  appears  at  first  quite  hopeless,  as  in  cases  where  5  or  6 
inches  separate  the  edges.  To  begin  with,  a  very  large  number  of 
sutures  should  be  used,  upwards  of  twenty-  four  perhaps  in  a  widely 
gaping  wound,  so  that  the  tension  shall  be  distributed  as  evenly  as 
possible  over  a  large  number  instead  of  falling  heavily  upon  a  few: 
Thus  about  eighteen  or  more  sutures  of  stout  carbolised  silk  or 


*  In  two  cases  in  which  I  was  compelled  to  remove  a  portion  of  the  axillary 
vein  between  two  ligatures,  the  resulting  oedema  and  trouble  were  much  less  than 
I  expected  ;  in  one  case  they  could  scarcely  be  said  to  occur  at  all. 

t  If  the  above  conditions  are  not  fulfilled,  if,  owing  to  oozing  continuing, 
discharges  collect,  severe  tension  and  perhaps  sloughing  will  take  place  in  the 
part  of  the  wound  that  has  been  closed,  while  burrowing  may  take  place  along 
the  ribs  as  far  back  as  the  angle  of  the  scapula. 
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wire  (the  latter  having-  the  advantage  of.  being  rapidly  twisted  u  N 
are  passed  some  distance  from  the  edges  of  the  flaps  near  where 
these  join  the  chest.  This  gives  the  sutures  a  firm  hold,  and  also 
obliterates  the  extensive  wound.  These  sutures  being  tightened 
up,  the  edges  of  the  wound  are  brought  into  exact  apposition 
with  numerous  salmon-gut  sutures.  The  surgeon  when  unable 
to  unite  the  wound  completely,  must  rest  content  with  bringing 
the  edges  of  the  flaps  as  near  as  may  be,  thinking  only  of  extir- 
pating the  disease  thoroughly,  and  not  of  the  look  of  the  wound 
The  stout  sutures  should  be  cut  at  the  time  of  the  first  dressing 
All  of  them  should  not  be  divided  too  early,  and  with  regard  to 
these  and  other  sutures,  it  is  not  necessary  to  disturb  the  wound 
by  removing  the  sutures.  Judicious  cutting  of  those  on  which  the 
tension  is  too  great  is  all  that  is  required  at  first.  Owing  to  the 
great  elasticity  of  the  skin,  aided  by  a  little  morphia,  I  find  rery 
little  pain  follows  a  wound  which  is  at  first  extremely  tense. 

The  part  of  the  wound  that  cannot  be  closed  should  then  be 
covered  with  large  skin-grafts  taken  after  the  method  of  Thiersch 
The  region  of  the  shoulders  having  been  carefully  cleansed,  the  sur- 
geon with  extremely  keen  razors  cuts  very  thin  shavings-  consisting 
of  the  epidermis  and  the  extreme  tops  of  the  papillas  (as  shown  bv 
the  part  from  which  the  graft  is  taken  just  oozing  from  a  number  of 
minute  points  some  seconds  after  the  razor  is  used).  These  grafts 
should  be  at  least  2  inches  long  by  at  least  an  inch :  they  should 
be  cut  with  a  very  light  sawing  movement  of  the  steel,  and  should 
gradually  rise  up  on  to  the  back  of  the  razor  in  delicate  folds. 
Wetting  the  skin  and  the  razor  in  very  dilute  carbolic-acid  lotion 
will  facilitate  the  use  of  the  instrument.  When  each  graft  is  cut 
it  should  be  at  once  cai'ried  on  the  razor  close  to  the  surface  of  the 
wound,  where  it  is  pai'tly  floated  off,  partly  drawn  off,  by  an 
assistant  with  two  needles  and  carefully  flattened  out  in  situ.  The 
periphery  of  the  wound  should  first  be  covered,  then  the  centre.  In 
a  large  wound  both  shoulders  will  have  to  be  requisitioned.  By 
some  surgeons  it  is  recommended  to  take  the  grafts  from  the 
thighs,  but  there  is  an  obvious  objection  to  this  course  in  the  case 
of  women  both  at  the  time  and  later :  furthermore  if  they  are  taken 
from  the  shoulders  and  arms  the  temporary  smarting  entailed  is 
merged  in  that  of  the  wound,  while  one  set  of  bandages  does  for 
all.  Wherever  these  large  grafts  are  employed,  care  must  be  taken  to 
cut  them,  as  above  directed,  as  thin  as  possible.  A  quickly  oozing 
surface  shows  that  the  razor  has  been  dipped  to  a  needless  depth, 
while,  worse  still,  any  fatty  tissue  on  the  under  surf  ace  of  the 
graft  means  a  wound  which  will  be  sensitive,  long  in  healing,  and 
leave  a  scar  rich  in  memories  which  might  easily  have  been  pre- 
vented. Another  mode  of  taking  large  grafts  is  to  dissect  up,  ty> 
from  the  inner  aspect  of  the  arm  a  large  parallelogram  of  skin, 
remove  the  superflous  fat  from  its  under  aspect  and  then  place  it. 
suitably  divided,  on  the  surface  of  the  wound.  The  edges  of  the 
skin  around  the  area  from  which  it  has  been  taken  are  then  united 
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ith  sutures.  This  method,  if  the  wound  heals  by  primary  union 
Ha  result  not  always  obtained  in  a  patient  just  submitted  to  a 
severe  operation— has  the  advantage  of  leaving  one  linear  healing 
wound,  and  at  first  sight  less  scarring.  But  if  the  razor  is  keen, 
\nd  if  it is  used  with  a  ^S^t  hand,  the  resulting  scars  are,  in  a  few 
months,  truly  trifling  . 

The  wound  being  finally  cleansed,  any  dramage-tube  syringed 
through  to  free  it  of  clots,  iodoform  or  Jeyes'  powder  is  dusted  into 
the  axilla,  and  sufficient  iodoform  gauze  wrung  out  of  carbolic  acid 
(1  in  20)  and  sal-alembroth  wool  are  then  applied.  The  dressings 
are  kept  in  situ  by  bandaging  round  the  abdomen  and  chest,  and  over 
the  clavicle  and  point  of  the  shoulder,  the  object  being  to  distribute 
the  discharges  as  evenly  as  possible,  and  to  meet  their  tendency  to 
come  through  at  three  spots — viz.,  at  the  lower  border  of  the  dres- 
sings, at  the  sternal  end  of  the  wound,  and  behind  the  axilla. 
It  is  well,  before  the  arm  and  forearm  are  shut  in,  to  dust  on  a  little 
zinc-and-starch  powder  over  the  elbow  and  palm,  especially  when 
the  weather  is  hot  and  the  skin  delicate,  owing  to  the  irritation  of 
the  perspiration  which  is  thus  shut  in. 

I  prefer  to  keep  my  patients  as  much  propped  up  as  possible, 
and  turned  on  to  the  sound  side,  thus  facilitating  drainage  from, 
and  early  closing  of  the  axillary  end  of  the  wound  where  cellular 
tissue  has  been  much  opened  up.  If  feasible,  they  should  sit  up 
with  a  bed-rest  on  the  second  day,  and  be  got  out  of  bed  as  soon  as 
possible. 

Out  of  respect  to  Prof.  Halstead  and  the  excellent  work  which 
he  has  done  in  many  directions  at  the  Johns  Hopkins  University, 
Baltimore,  I  here  quote,  in  his  own  words,  the  account  of  his 
mode  of  removal  of  the  breast  (Ann.  of  Surgery,  November,  1894). 
I  will  state  a  little  later,  when  my  readers  have  had  an  opportunity 
of  making  themselves  acquainted  with  his  method,  the  points  in 
which  it  appears  to  me  to  be  open  to  criticism. 

"  (1)  The  skin  incisions  are  carried  at  once  and  everywhere  through  the  fat. 
(2)  The  triangular  flap  of  skin  (Fig.  141)  is  reflected  to  its  base.  There  is 
nothing  but  skin  in  this  flap.  The  fat  which  lined  it  is  dissected  back  to  the 
lower  edge  of  the  pectoralis  major,  where  it  is  continuous  with  the  fat  of  the 
axilla.  (3)  The  costal  insertions  of  the  pectoralis  major  (M,  Fig.  142)  are  severed, 
and  the  splitting  of  the  muscle,  usually  between  its  clavicular  and  costal  portions, 
is  begun  and  continued  to  a  point  about  opposite  to  the  scalenus  tubercle  on  the 
clavicle.*  (4)  At  this  point  the  clavicular  portion  of  the  pectoralis  major  and 
the  skin  overlying  it  are  cut  through  hard  up  to  the  clavicle.  This  cut  exposes 
the  apex  of  the  axilla.  (5)  The  loose  tissue  under  the  clavicular  portion  (the 
portion  usually  left  behind)  of  the  pectoralis  major  is  carefully  dissected  from 
this  muscle  as  the  latter  is  drawn  upwards  by  a  broad,  sharp  extractor.  This 
tissue  is  rich  in  lymphatics,  and  is  sometimes  infiltrated  with  cancer.  (6)  The 
splitting  of  the  muscle  is  continued  out  to  the  humerus,  and  the  part  of  the 
muscle  to  be  removed  is  now  cut  through  close  to  its  humeral  attachment. 
17)  The  whole  mass,  skin,  breast,  areolar  tissue  and  fat,  circumscribed  by  the 
original  skin  incision,  is  raised  up  with  some  force,  to  put  the  submuscular 


*  (?)  First  rib. 
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fascia  on  the  stretch  as  it  is  stripped  from  the  thorax  close  to  the  ribs  anc 
pectoralis  minor.  It  is  well  to  include  the  actual  sheath  of  the  minor  muscU 
when  practicable.    (8)  The  lower  outer  border  of  the  minor  muscle  Laving 

Fig.  141. 


(Halstead.) 

been  passed  and  clearly  exposed,  this  muscle  is  divided  at  right  angles  to 
its  fibres  and  a  little  below  its  middle.    (9)  The  tissue,  more  or  less  ncn 
lymphatics,  and  often  cancerous  over  the  minor  muscle  near  its  coracoi 
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is  divided  as  far  out  as  possible,  and  then  reflected  inwardly  to 
;ertion,  are  for  the  reflection  upwards  of  this  part  of  the  minor. 

''10)  The  upper,  outer  portion  of  the  minor  is  drawn  upwards  (Fig.  142) 

Pig.  [42. 


(Halstead.) 

with  a  broad,  sharp  retractor.  This  liberates  the  retractor,  which  until  now 
'as  been  holding  back  the  clavicular  portion  of  the  pectoralis  major.  (11)  The 
*mall  blood-vessels  (chiefly  veins)  under  the  minor  muscle  near  its  insertion 
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must  be  separated  from  the  muscle  with  the  greatest  care.  These  are  cm 
bedded  in  loose  connective  tissue  which  seems  to  be  rich  in  lymphatics  am 
contains  more  or  less  fat.  This  fat  is  often  infiltrated  with  cancer.  Thesi 
blood-vessels  should  be  dissected  out  very  clean,  and  immediately  ligatec 
close  to  the  axillary  vein.  The  ligation  of  these  very  delicate  vessels  shoul< 
not  be  postponed,  for  the  clamps  occluding  them  might  of  their  own  weigh 
drop  off.  or  accidentally  be  pulled  off,  or  the  vessels  themselves  might  bi 
torn  away  by  the  clamps.  Furthermore,  the  clamps,  so  many  of  them  if  ief 
on  the  veins,  would  be  in  the  way  of  the  operator.  (12)  Having  exposed  th. 
subclavian  vein  at  the  highest  possible  subclavicular  point,  the  contents  0 
the  axilla  are  dissected  away  with  scrupulous  care,  also  with  the  sharpeg 
possible  knife.  The  glands  and  fat  should  not  be  pulled  out  with  the  fingers 
as  advised,  I  am  sorry  to  say,  in  modern  text-books  and  as  practised  ver 

Fiu.  143. 


This  shows  the  continuous  whole  or  single  piece,  breast,  axillary  fat  and 
glands,  of  which  the  part  removed  should  consist.  (Halstead.) 

often  by  operators.    The  axillary  vein  should  be  stripped  absolutely  clean. 
Not  a  particle  of  extraneous  tissue  should  be  included  in  the  ligatures  which 
are  applied  to  the  branches,  sometimes  very  minute,  of  the  axillary  vessel-. 
In  liberating  the  vein  from  the  tissues  to  be  removed,  it  is  best  to  push  the 
vein  away  from  the  tissues  rather  than,  holding  the  vein,  to  push  the  tissues 
away  from  it.    It  may  not  always  be  necessary  to  expose  the  artery,  but 
think  that  it  is  well  to  do  this.    For  sometimes,  not  usually,  the  tissues 
above  the  large  vessels  are  infiltrated,  and  we  should  not  trust  our  eyes  and 
fingers  to  decide  this  point.    It  is  best  to  err  on  the  safe  side  and  to  remove  in 
all  cases  the  loose  tissue  above  the  vessels  and  above  the  axillary  plexus  0 
nerve*.    (13)  Having  cleansed  the  vessels,  we  may  proceed  more  rapidly  to  Btnp 
the  axillary  contents  from  the  inner  wall  of  the  axilla.    We  must  grasp  them** 
to  be  removed  firmly  with  the  left  hand,  and  pull  it  outward  and  slightly  n 
ward  with  sufficient  force  to  put  on  the  stretch  the  delicate  fas cia  wh.ct ,  ai 
binds  it  to  the  chest.    This  fascia  is  cut  away  close  to  the  ribs  and ^  sen* 
magnus.    (14)  When  we  have  reached  the  junction  of  the  posterior  and  latera 
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lis  of  the  axilla,  an  assistant  takes  hold  of  the  triangular  flap  of  skin  and 
Jaws  it  outwards  to  assist  in  spreading  out  the  tissues  which  lie  on  the  sub- 
laris  teres  major  and  latissimus  dorsi.  The  operator,  having  taken  a 
'liferent  hold  of  the  tumour,  cleans,  from  within  outward,  the  posterior  wall  of 
^he  axilla.  Proceeding  in  this  way  we  make  easy  and  bloodless  a  part  of  the 
aperation  which  used  to  be  troublesome  and  bloody.  The  subscapular  vessels 
become  nicely  exposed  and  caught  before  they  are  divided.  The  subscapular 
3erves  may  or  may  not  be  removed,  at  the  discretion  of  the  operator.  Kiister 
ays  great  stress  upon  the  importance  of  these  nerves  for  the  subsequent  useful- 
ness of  the  arm  :  we  have  not  as  yet  decided  this  point  to  our  entire  satisfaction, 
but  think  they  may  be  often  spared  to  the  patient  with  safety.  (15)  Having 
massed  these  nerves,  the  operator  has  only  to  turn  the  mass  back  in  its  normal 
position,  and  to  sever  its  connection  with  the  body  of  the  patient  by  a  stroke  of 
he  knife.  All  that  has  been  removed  is  in  one  piece  (Figs.  142  and  143). 
There  are  no  small  pieces  Dor  shreds  of  tisssue.  I  believe  that  we  should 
lever  cut  through  cancerous 'tissues  when  operating,  if  it  is  possible  to  avoid 
loing  so.  The  wound  might  become  infected  with  cancer,  either  by  the  knife 
..vhich  has  passed  through  diseased  tissue,  and  perhaps  causing  everywhere  the 
;ancer-producing  agents,  or  by  the  simple  liberation  of  the  cancer  cells  from 
heir  alveoli,  or  from  the  lymphatics.    The  division  of  one  lymphatic  vessel, 

ind  the  liberation  of  one  cell  may  be  enough  to  start  a  new  cancer  The 

>peration,  as  we  perform  it,  is  literally  an  almost  bloodless  one.  From  the 
irst  to  the  last  each  bleeding  point  is  stopped  with  an  artery  forceps  as 
luickly  as  possible.  When  practicable,  the  vessels  are  clamped  before  they 
ire  divided  The  edges  of  the  wound  are  approximated  by  a  buried  purse- 
it  ring  suture  of  strong  silk.  Of  the  triangular  flap  of  skin,  only  the  base  is 
ncluded  in  this  suture.  The  rest  of  this  flap  is  used  as  a  lining  for  the 
ornix  of  the  axilla.  The  apex  of  this  flap  is  consequently  shifted  to  a  new 
md  lower  position.  The  axilla  is  never  drained  and  invariably  heals  by  first 
intention.  The  uncovered  wound  often  heals  by  the  so-called  organisation  of 
he  bloodclot." 

The  results  of  this  operation  are  most  encouraging.  Of  76  operations,  50  com- 
plete and  26  incomplete,  not  one  death  resulted  from  the  operation.  The  dis- 
ability produced  by  the  operation  is  stated  to  have  been  slight  and  due  to  the 
iicatrix,  not  to  division  of  the  muscle.  As  to  later  results,  Prof.  Halstead  claims 
hat  he  has  only  had  6  per  cent,  of  local  recurrences. 

C.  Long  continued  supervision  repeated  at  first  at  short  inter- 
nals.— The  patient  should  be  kept  under  skilled  supervision,  and 
or  the  first  few  years  an  inspection  of  the  scar  should  be  made 
ivery  three  or  four  months.  Any  local  recurrence  in  or  near  the 
scar  should  at  once  be  attacked  widely  and  deeply,  resection  of  one 
>r  more  ribs  being  performed,  if  needful,  as  in  the  case  to  which  I 
lave  alluded  at  p.  577. 

Questions  which  the  Surgeon  may  be  asked,  or 
which  he  may  have  to  put  to  himself. 

I.  Row  long  will  my  patient  live  if  I  do  not  operate?  This  can 
>nly  be  answered  approximately  by  considering  the  average  dura- 
ion  of  life,  from  the  earliest  discovery,  in  cases  of  scirrhus.  This 
s  about  two  years  and  a  half.  The  stage  *  which  the  growth  has 
'eached  must  be  carefully  considered. 

*  Mr.  Sibley  (Med.  Chir.  Trans.,  vol.  xlii.)  gives  thirty-two  months;  Mr.  M. 
tfaker  (ibid.,  vol.  xliii.)  gives  forty-three  months.    Mr.  Beck  (Diet,  of  Surg., 
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The  following  questions  can  only  be  provisionally  answered.  I 
is  to  be  hoped  that  in  another  ten  years,  with  wider  exth-pation 
carefully  performed  on  a  large  scale,  it  will  be  possible  to  glvi 
much  more  favourable  answers. 

2.  How  long  will  my  patient  live  if  J  do  operate?  It  is  still  t< 
be  feared  that  if  a  really  large  number  of  cases  were  taken  h 
different  operators — this  being  an  operation  which  nearly  even  • 
one  thinks  himself  competent  to  perform — the  average  dak  o 
recurrence  would  still  be  found  to  be  an  early  one,  certainly  withir 
the  year.  On  the  other  hand,  if  the  statistics  of  those  snrgeoni 
alone  who,  having  large  operative  experience,  have  dealt  witl 
cancer  cases  on  increasingly  wide  lines,  were  taken,  there  would  be 
increasing  grounds  for  giving  a  more  hopeful  outlook.  Cases  aw 
multiplying  in  frequency  in  which  there  has  been  no  recurrence 
for  three  years,  or  even  longer.  And  again,  if  such  statistics  as 
the  above  only  were  taken,  there  would  be  another  distinct,  though 
a  minor  gain,  when  the  site  of  the  reappearance  was  examined,  il 
would  be  found  much  less  frequently  in  and  about  the  scar,  anc1 
with  increasing  frequency  in  deeper  parts,  a  form  of  reappearance 
for  many  reasons  less  distressing  to  the  patient. 

3.  Wliat  are  the  risks  of  the  operation  itself?  In  other  words 
what  are  the  risks  that  the  patient,  instead  of  dying  in  one  or 
two  years  of  the  disease,  may  die  in  one  or  two  weeks  of  the 
operation  ?  *  In  most  cases,  with  careful  after-treatment  on  modern 
lines,  the  risks  are  slight.  The  deaths  from  operation  are  mainly 
due — (a)  to  septic  causes — e.g.,  erysipelas,  pytemia,  &c. ;  (b)  to 
lung-trouble — e.g.,  broncho-pneumonia;  (c)  to  the  anaesthetic  in  a 
patient  the  subject  of  old  bronchitis. 

My  own  impression  is  that  very  few  surgeons  who  do  not  pick 
their  cases  with  a  view  to  their  own  successes,  who  publish  the 
results  fairly,  and  who  operate  largely  on  hospital  cases,  will  obtain 

vol.  i.  p.  185),  apparently  quoting  from  Prof.  Gross,  divides  the  course  of  an 
ordinary  scirrhus  of  the  breast,  unrelieved  by  treatment,  into  these  three  stages : 
First,  when  the  disease  is  limited  to  the  breast,  the  duration  of  this  first  stage 
averaging  fourteen  months.  Secondly,  the  stage  of  invasion  of  the  skin  and  the 
axillary  lymphatics,  taking,  in  the  average,  from  the  fourteenth  to  the  twentieth 
month.  Thirdly,  the.  stage  of  ulceration  and  general  infectioD,  usually  taking  from 
the  twentieth  to  the  twenty-seventh  month  to  close  the  case  in  death.  In  atrophic 
scirrhus  the  average  duration  of  cases  not  operated  on  is  given  as  eighty-two 
months,  patients  having  been  known  to  survive  fifteen  or  even  twenty  years. 
With  encephaloid  cancer  the  average  duration  is  under  a  year.  Even  after  remova 
of  the  breast  it  is  said  to  be  only  sixteen  months  and  a  half. 

*  Sir  James  Paget  and  Mr.  Erichsen  gave  10  percent.  ;  Mr.  Bryant,  6 p« 
cent. :  Dr.  Stettegart,  giving  the  statistics  of  operations  performed  from  l8'3^ 
1876  in  one  of  the  hospitals  at  Berlin,  gives  a  mortality  of  7  Per  cent  where  , 
breast  alone  was  removed,  and  23  per  cent,  where  the  breast  was  remove id . 
the  axilla  cleared  out  as  well  (Lang.  Arch.,  Bd.  xxiv.  1S79)-  The*e ' ellt 
nowadays,  require  revision  :  that  last  given,  is,  with  the  advantages  of  the  p  ^ 
day,  much  too  high.  Thus,  Mr.  Butlin  iloc.  supra  cit.,  p.  370)  considers 
mortality  should  not  exceed  5'  per  cent. 
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death-rate  below  at  least  8  per  cent.  It  is  not  septic  causes 
I  hll  nowadays,  kill  these  patients,  it  is  causes  which,  even  wheu 
!•  reseeu  no  amount  of  care  and  caution  will  always  prevent  when 
operation  is  forced  upon  us.  I  allude  to  bronchitis  after  an 
Lfflsthetic  when  the  chest  is  hampered  by  bandages  and  the 
mtient  scarcely  answerable  for  her  actions,  persistently  slips 
down  in  the  bed,  to  the  failing  strength  and  vitality  with  which 
the  flickering  .light  of  the  life  of  a  patient  with  a  fatty  heart  or 
albuminuria  is  snuffed  out,  it  may  be  two  or  three  weeks  after 
the  operation.  Severity  of  operations  rarely  brings  about  a  fatal 
result,  unless  the  patient  prove  unamenable,  another  condition 
against  which  it  is  extremely  difficult  to  guard. 

Fresh  statistics,  to  be  of  any  value,  will  be  required  of  this 
operation,  performed  with  modern  completeness,  and  with  strict 
aseptic  precautions  maintained  throughout. 

Eeasons  which  may  make  a  Patient  wish  for  an  Operation 
beyond  gaining  a  mere  Prolongation  of  Life. — These  may  be : 
(a)  Relief  from  pain,*  which  otherwise  increases  daily  ;  the  misery 
of  waking  every  day  to  the  consciousness  of  an  incurable  disease  ;  f 
the  sometime  loathsomeness  ;  the  restlessness  for  cure  (Paget). 
(5)  The  return  of  the  disease  in  the  scar  is  often  less  grievous  than 
the  original  disease — i.e.,  the  induration,  ulceration,  excavation  are 
slower  and  less  marked  than  in  the  breast  tissue.^    (c)  Death  by 

*  After  the  first  year  usually  the  pain  becomes  increasingly  dull  and  heavy, 
[hen  more  and  more  lancinating ;  finally,  when  the  growth  is  ulcerating,  a  hot 
burning  sensation  is  substituted  for,  or  added  to,  the  lancinating  pain  (Paget, 
Surg.  Path.,  pp.  646,  647).  Thus,  while  the  growth  is  small  and  can  be  removed 
with  good  hope,  the  patient  refuses  operation  because  she  cannot  believe  in 
oancer  -without  pain.  Later  on,  when  she  seeks  relief  from  her  pain,  all  hope  of 
1  permanent  cure  has  usually  passed  away. 

t  Sir  C.  Bell's  vivid  picture  of  the  advanced  stage  of  cancer  of  the  breast  may 
be  quoted  here.  It  should  stir  up  in  every  mind  an  earnest  desire  to  secure 
earlier  operations.  "  The  general  condition  of  the  patient  is  pitiable.  Suffering 
much  bodily,  and  everything  most  frightful  present  to  the  imagination,  a  con- 
tinual hectic  preys  upon  her,  which  is  shown  in  increasing  emaciation.  The 
countenance  is  pale  and  anxious,  with  a  slight  leaden  hue  ;  the  features  have 
become  pinched,  the  lips  and  nostrils  slightly  livid  ;  the  pulse  is  frequent ;  the 
pains -are  severe.  In  the  hard  tumours  the  pain  i3  stinging  or  sharp;  in  the 
exposed  surface  it  is  burning  and  sore.  Pains,  like  those  of  rheumatism,  extend 
over  the  body,  especially  to  the  back  and  lower  part  of  the  spine  ;  the  hips  and 
shoulders  are  subject  to  these  pains.  Successively  the  glands  of  the  axilla  and 
those  above  the  clavicle  become  diseased.  Severe  pains  shoot  down  the  arm  of 
the  affected  side.  It  swells  to  an  alarming  degree  and  becomes  immovable.  At 
length  there  is  nausea  and  weakness  of  digestion ;  a  tickling  cough  distresses 
her ;  severe  stitches  strike  through  the  side  ;  the  pulse  becomes  rapid  and  flutter- 
ing, the  surface  cadaverous,  the  breathing  anxious,  and  so  she  sinks  "  {Med.  Ckir. 
Trans.,  vol.  xii.  p.  223). 

t  While  this  is  correct,  local  recurrence,  as  being  constantly  visible  to,  and 
welt  on  by,  the  patient,  is  much  to  be  deprecated.  If  only  it  was  more  the 
custom  to  operate  very  widely  and  deeply,  and  without  attempting  much  primary 
union  (p.  555),  i0Cal  recurrence  would  be  almost  unknown. 
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deposits  iu  the  viscera,  these  being  unseen,  is  less  distressing  fc 
the  patient  than  death  by  the  original  cancer  in  the  breast,  whicl 
is  always  under  her  eyes,  (d)  The  patient  may  have  especia 
reasons  for  wishing  to  live  and  get  about  in  comparative  comfor 
for  a  year  or  so.* 

Thomas's  Mdlwd  of  removal  of  Innocent  Mammary  Turaoun.— 
As  fibro-adenomata  are  far  from  uncommon,  and  as  any  scar  or 
the  breast  is  much  deprecated  by  young  women,  this  operation 
which  Dr.  Gaillard  Thomas,  of  New  York,  introduced  in  1882 
may  be  made  use  of  when  a  patient  especially  deprecates  a  scar  od 
the  bosom  itself.  An  incision  is  made  exactly  following  the  groove 
between  the  skin  of  the  lower  half  of  the  breast  and  that  of  the 
chest.  On  reaching  the  muscles,  the  breast  is  dissected  from  them 
sufficiently  to  allow  of  its  being  turned  upwards  so  as  to  expose  its 
posterior  aspect.  A  straight  cut  is  then  made  through  this  over 
the  tumour,  and  the  latter  removed.  The  gland  is  then  replaced. 
Antiseptic  precautions  must  be  employed  and  adequate  drainage 
provided.  The  scar  is  invisible  save  when  a  free  incision  has  to  be 
made — e.g.,  for  a  fibro-adenoma  high  up  in  the  breast;  the  ends  of 
it  then  show. 

Owing  to  the  excellent  results  and  very  trivial  ultimate  disfigure- 
ment which  the  ordinary  method  of  removing  fibro-adenomata 
affords,  that  of  Dr.  Thomas  will  very  rarely  be  called  for. 


*  Thus,  in  a  case  mentioned  by  Sir  B.  Brodie  (Led.  on  Path,  and  Surg.,  p.  202), 
he  declined  at  first  to  operate  on  a  lady  with  a  scirrhus  of  the  breast  on  the  point 
of  ulcerating.  In  a  few  weeks  the  patient  returned,  begging  to  have  the  breast 
removed,  that,  her  life  being  rendered  more  comfortable  and  active,  she  might 
accompany  in  society  an  only  daughter.  The  operation  was  successfully  per- 
formed, -and  at  the  end  of  two  years  the  patient  died  of  secondary  pleuritic 
effusion. 
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PARACENTESIS  AND  INCISION  OF  THE  CHEST. 

NDICATIONS  for  interference  in  pleuritic  effusions.  Before  inter- 
ring operatively,   the   surgeon   has   two  points  to  consider. 

Whether  fluid  is  present.  II.  Whether  it  is  puru- 
ent  or  not.  My  space  will  only  allow  of  my  dealing  with  the 
econd  of  these  points.  . 
II.  Is  the  fluid  purulent  or  not?  The  importance  oi 
tearing  up  this  point  is  manifest  from  the  fact  that  if  pus  is  pre- 
eut  it  is  very  rarely  absorbed ;  it  may  burst  into  the  lung,  may 
■urrow  about,  making  its  way  externally,  causing  hectic,  caries, 
nd  lardaceous  disease. 

A.  Exploratory  puncture  (vide  supra).  A  large  hypodermic 
yringe  and  needle  should  be  used,  absolutely  clean,  pervious,  and 
he  needle  sufficiently  long  and  not  too  flexible.  The  timely  use 
f  this  may  save  a  patient  from  being  treated  for  weeks  or  longer 
or  chronic  pneumonia.  A  grooved  needle  should  never  be  trusted 
o.  It  is  readily  plugged  by  a  pellet  of  fat,  and  thick  pus  will  not 
.ow  along  it. 

B.  Presence  of  pyrexia  and  hectic.  This  is  not  always  reliable. 
1  allacies :  (a)  They  may  be  absent,  or  little  marked,  in  empyema, 
specially  in  long-standing  cases,  the  alteration  of  the  pleura  or  the 
legree  of  tension  preventing  absorption.  Occasionally  the  disease 
3  latent  for  many  months,  (b)  Well-marked  pyrexia  may  be  present 
n  serous  effusions ;  thus,  in  these,  the  evening  temperature  may 
each  ioi0.* 

;  C.  The  aspect  of  the  patient.  The  tint  is  often  anaemic  and 
arthy  in  long-standing  empyema,  and  the  finger-ends,  especially 
n  children,  clubbed.| 


*  In  1886  I  tapped  the  chest  of  one  of  our  students,  under  the  caxe  of  Dr.  Pye- 
•mith,  whose  temperature  was  1030.  The  fluid  was  serous,  and  after  the  single 
spiration  a  good  recovery  took  place. 

t  "  If  a  child  be  seen  with  general  pallor  and  finger-clubbing,  one  ought  to 
hink  of  empyema  rather  than  of  the  other  causes  of  clubbing — viz.,  chronic  bone 
lisease,  bronchiectasis,  and  congenital  heart-disease  "  (Barlow). 
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D.  Age.    Empyema  is  common  in  children  *  and  youne- 

E.  Rigors.  Those  are  often  slight,  irregular,  and  may  occur  mi 
towards  evening      In  children  they  are  often  absent  throuZ  ? 

H.  Any  preceding  disease.    Empyema  is  not  unfrequent  nft 
pneumonia,  scarlet  fever,  measles,  childbirth,  pyaemia  smnll  I 
and  especially  typhoid  fever.    The  onset  is  most  insidious 
often  overlooked.    If  a  patient  during  convalescence  seems  to  ! 
back,  loses  his  appetite,  any  embarrassment  of  the  breathing  m,  ! 
be  at  once  looked  for,  and  empyema  suspected. 

G.  CEdema.    This  is  often  absent,  though  pus  is  present 
11.  Other  signs,  especially  in  children,  must  be  remembered- 
viz.,  unexplained  and  obstinate  diarrhoea,  emaciation  &c 

Treatment  of  Non-purulent  Serous  Effusions  - 
Question  of  operation.  If  medical  treatment— e.g.,  absorbents 
and  diuretics,  counter-irritation,  dry,  nutritious  diet,  &c— fail 
two  questions  arise :  A.  What  is  the  clanger  of  leaving  the  fluid  \ 
B.  What  is  the  risk  of  paracentesis  ? 

A.  Banger  of  leaving  the  fluid. 

1.  There  is  the  risk  of  sudden  death  when  a  large,  quiet  effusion 
persists,  t 

Dr.  Moson  showed  that  the  effect  of  the  effusion  varied  with 
the  side  affected.  Thus  an  effusion  into  the  right  chest  not  only 
pushes  the  heart  over  to  the  left,  but  also  compresses  the  right 
auricle,  and  so  shuts  off  blood  from  the  heart,  thus  tending  to 
produce  syncope  from  cardiac  anaemia.  Effusion  on  this  side  also 
tends  to  make  lateral  pressure  on  the  inferior  vena  cava,  which  is 
the  more  readily  bent  over,  as  it  has  just  passed  through  a  rigid 
ring.  Effusion  into  the  left  chest  drives  the  heart  over  to  the 
right,  and,  pressing  on  the  left  auricle,  distends  the  right  side  of  the 
heart,  by  impeding  the  passage  of  the  blood  into  the  left  ventricle, 
and  thus  tends  to  bring  about  syncope  from  cardiac  plethora. 
There  is  also  a  tendency  for  the  right  lung  to  become  cedematous 
and  crepitant,  owing  to  its  being  engorged  with  blood. 

2.  The  lung  may  become  more  and  more  tied  down  by  adhesions 
— e.g.,  when  much  lymph  has  formed. 

3;  The  sound  lung  may  become  engorged,  especially  if  the 
patient  is  submitted  to  a  chill. 

4.  There  is  the  risk  of  slow  pus-formation,  especially  in  a  patient 
much  let  down,  where  the  effusion  is  secondary  to  some  other 
disease,  and  where  there  is  the  history  of  a  chill. 

B.  The  risks  of  •paracentesis. 

I.  Shock.  This  is  especially  probable  in  delicate  patients  with 
a  nervous  dread  of  the  operation.    2.  Syncope.  A  special  cause  of 

*  In  children  the  pleura  seems  to  have  a  tendency  to  form  pus  (Goodhart). 

t  I  think  it  is  Dr.  Clifford  Allbutt  who  records  the  case  of  a  girl  who  had  been 
brought  to  the  Addenbrooke  Hospital  with  a  large,  quiet,  serous  effusion.  Having 
got  out  of  the  cart  which  had  brought  her,  she  was  walking  slowly  across  the 
green  in  front  of  the  hospital,  when,  without  a  cry  or  a  stagger,  she  was  seen 
to  fall  dead. 
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•■  perhaps  alteration  of  the  position  of  the  heart  and  large 
tlUS  I  Pbv  removal  of  the  supporting  fluid.    3.  Embolism  from 
'fluent  of  clots  in  the  pulmonary  veins.    That  this  is  a  real 
tShown  by  a  case  of  Sir  B.  Foster's,  in  which  dots  dislodged 
.  Vther^ht  pulmonary  veins  caused  embolism  of  both  renal  and 
Arteries  with  a  fatal  result  from  albuminuria  suppression  of 
lUine  ,nd  oangrene.    Both  2  and  3  may  perhaps  be  prevented  by 
Tarawing  off  all  the  fluid,  and  drawing  it  off  slowly. 
T  mel  of  the  lung.    This  is  an  undoubted  danger.  Shortly 
itertke  tapping  (the^effusion  being  usually  a  large  one),  urgent 
fslcea  comes  on  with  frothy,  serous  expectoration   rich  m 
ffmen     Death  usually  takes  place  in  about  twenty-four  hours, 
n ?  Damn's  explanation  of  this  is  probably  the  correct  one. 
The  compressed  lung,  after  the  removal  of  a  large  effusion, 
corresponds  to  a  limb  after  the  use  of  Esmarch's  bandage— i.e.,  the 
vase-motor  nerves  are  paralysed;  thus,  when  the  lung  expands, 
sudden  stress  is  thrown  on  toneless  vessels,  hence  the  transudation 
of  sero-albuminous  fluid,  equivalent  to  the  oozing  so  common  after 
removal  of  the  bandage.  , 
Indications  for  Paracentesis  in  Non-purulent  bflusions. 
1.  Threatened  failure  of  the  heart's  action,  shown  by  the  failing 
pulse,  the  extremities  growing  cold,  &c.    2.  In  all  cases,  and  &t 
any  date,  when  the  fluid  is  so  copious  as  to  compress  the  opposite 
lung    The  base  of  this  should  be  carefully  watched,  and  any 
expectoration  noted.    3.  In  all  cases  where,  with  a  large  effusion, 
there  have  been  one  or  more  attacks  of  orthopneea.    Eelief  will  be 
most  emphatically  called  for  when,  with  this  history,  the  patient 
lives  some  distance  off,  when  he  is  no  longer  young  and  the  chest 
no  longer  yielding,  or  when  the  opposite  lung  is  at  all  oedematous. 
4.  In  all  cases  in  which  a  pleuritic  effusion,  occupying  half  one 
pleural  cavity,  has  existed  three  or  four  weeks,  and  shows  no  sign 
of  progressive  absorption. 

Paracentesis  for  Serous  Effusions. — Site  of  puncture.  This  is 
decided  by:  (1)  Physical  signs.  (2)  The  result  of  the  exploring 
needle.  Common  sites  are :  (a)  The  sixth  space  in  front  of  the 
posterior  axillary  fold,  a  spot  which  has  the  advantage  of  being 
thinly  covered,  and  where  the  ribs  are  well  apart,  (b)  In  the 
seventh,  eighth,  and  ninth  space  behind,  in  the  scapular  line.  The 
eighth  space  is  here  very  frequently  used. 

The  patient  being  turned  somewhat  over  on  to  his  sound  side,  if 
he  can  bear  this,  and  brought  to  the  edge  of  the  bed,  or,  if  he 
must  be  raised,  so  supported  that  he  can  be  readily  lowered  in 
case  of  faintness,  the  surgeon,  having  seen  that  the  spot  chosen 
for  puncture  is  cleansed  from  any  poultice  debris,  &c,  and  that 
his  aspirator  is  thoroughly  clean  and  in  good  working  order,  fixes 
his  nail  just  above  the  lower  rib,  and  holding  the  needle  so  that 
it  cannot  penetrate  too  deeply,  plunges  it  straight  into  the  pleural 
cavity,  and  brings  his  needle  into  connection  with  the  vacuum.  If 
the  skin  is  very  thick,  and  the  needle  slender,  it  is  well  just  to 
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make  a  puncture  with  a  scalpel's  point.    In  either  case  it  is  tl 
skin-wound  which  pains. 

The  following  practical  points  should  be  remembered  :  (i)  Not 
to  catch  the  needle  on  a  rib,  a  mistake  which  is  easy  when  th 
ribs  are  close  together.    (3)  To  be  sure  and  enter  the  chest  cavity 
a  thickened  pleura,  or  false  membranes  sometimes  interfering 
with  this.    (3)  Avoiding  injury  to  the  lung,  by  not  plunging  the- 
needle  in  too  deeply,  or  by  guarding  the  point  when  it  has  entered 
Usually  the  lung  is  at  a  considerable  distance,  but  when  the 
collection  is  a  localised  one,  this  accident  may  easily  take  place 
(4)  The  fluid  should  not  be  drawn  off  too  quickly  or  completely- 
if  successive  vacua  are  required,  the  later  exhaustions  should  not 
be  too  complete.    The  patient  should  always  be  warned  against 
making  any  sudden  movement  or  a  deep  inspiration.    If  the  flow 
stops  suddenly,  it  may  be  due  to  a  kink  in  the  tube,  or  to  a  pellet 
of  lymph  plugging  the  needle.    The  flow  should  always  be  stopped 
at  once— (a)  if  the  patient  faints,  this  being  due  sometimes  merely 
to  the  withdrawal  of  a  large  amount  of  fluid,  sometimes  to  the 
consequent  displacement  of  viscera;  (&)  if  any  blood  suddenly 
appears  in  the  fluid,  this  coming  usually  from  the  rupture  of 
vascular  adhesions,  more  rarely  from  a  wound  of  the  lung ;  (c)  if  an 
irritating  cough  is  set  up,  this  being  due  sometimes  to  the  unfolding 
of  a  temporary  compressed  lung. 

When  the  needle  is  withdrawn,  the  puncture  should  be  at  once 
closed  with  collodion  and  iodoform. 

If  an  anaesthetic  is  asked  for,  it  may  generally  be  safely  given 
with  attention  to  the  precautions  given  below  (p.  574),  But,  as 
a  rule,  the  pain  is  so  momentary  that  this  is  not  needful.  I  have 
been  disappointed  with  the  results  of  injection  of  cocaine.  With 
a  nervous  patient  the  spot  may  be  numbed  by  a  freezing  mixture 
of  ice  and  salt,  or  with  the  ether-spray.  A  little  stimulant  should 
be  given  before  and  after  the  operation. 


EMPYEMA. 

The  frequency  of  this  in  children  *  has  been  already  alluded  to. 

At  this  time  of  life  the  prognosis  is  good,  as  the  lungs  are  free 
from  morbid  changes.  The  formation  of  pus  may  be  very  rapid  at 
this  early  stage  of  life,  pus  being  present  by  the  fourth,  fifth, 
or  seventh  day.  The  importance  of  this  is  considerable.  With 
pus  lymph  is  present  also,  and  thus — (a)  the  pleura  is  soon 
altered,  thickened,  and  less  prone  to  heal ;  (b)  the  lung  becomes 
tied  down  ;  (c)  the  drainage-tube  is  readily  blocked ;  (d)  this  lymph 
leads  to  subdivision  of  the  cavity,  and  so  to  difficulty  of  thorough 
drainage  and  obliteration.  All  this  shows  the  necessity  of  earl) 
and  free  incision. 

Another  important  point  is,  that  pus  in  the  pleural  cavity  is 

*  Out  of  forty-four  and  sixteen  consecutive  cases  of  pleuritic  effusion  at  Great 
Ormond  Street,  Dr.  Barlow  found  twenty-seven  and  fourteen  to  be  purulent. 
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fluently  localised  and  encysted  in  children.  This  w  not  un- 
mon  in  the  middle  third  of  the  thorax,  the  pus  being  limited 
we  bv  adhesions,  and  below  by  the  fixing  of  the  lower  lobe  to 
?1 a  chest  wall.  Thus,  at  this  spot  loud  bronchial  breathing  and 
modified  resonance  may  be  present.  Finally,  in  children  small 
multiple  collections  are  not  uncommon. 

The  surgeon  will  very  likely  be  asked  the  question,  whether  the 
mis  need  be  withdrawn,  and  if  it  will  not  be  gradually  absorbed. 
The  chances  of  this  are  extremely  small,  and  the  risks  of  leaving  it 
very  great.  They  are— (a)  external  perforation,  leading  to  the 
unfavourable  results  of  insufficient  drainage,  caries,  and  amyloid 
disease.  The  most  likely  sites  are — in  front,  above  and  below  the 
nipple;  antero-laterally,  in  the  fifth  space,  just  outside  the  rib 
cartilages.  (&)  Lung  perforation,  leading  to  gangrene  and  hectic. 
(  •)  Tuberculosis,  if  the  belief  is  correct  that  an  old  empyema,  even 
if  caseated  and  inspissated,  is  still  infective. 

Treatment  of  Empyema. 

A.  Simple  Puncture  with  Aspirator  or  Fine  Trocar. — This 
is  seldom  curative.  The  liability  of  the  cannula  to  become  plugged, 
and,  usually,  the  need  of  repetition,  are  serious  objections.  It  is 
justifiable  in  a  few  conditions — (a)  if  the  patient  is  very  young  or 
very  timid ;  (b)  if  the  collection  is  very  small,  or  multiple ;  (c)  if 
the  patient  is  healthy,  the  pus  sweet,  and  the  refilling  slow  ;  (d) 
punctures  may  "  coax  pus  to  the  surface  "  (Goodhart).  Patients 
thus  treated  should  be  watched  for  some  time.  In  a  few  cases 
preliminary  aspiration  is  very  useful — e.g.,  in  very  large  empyemata 
of  sudden  formation.  Here  a  free  incision  may  be  followed  by 
urgent  dyspnoea  from  displacement  of  viscera. 

B.  Sub-aqueous  Drainage. — This  method,  formerly  much  in 
use,  is  now  rarely  seen.  One  end  of  a  long  piece  of  india-rubber 
tubing  is  introduced,  through  a  large  cannula,  into  the  chest,  while 
the  other  end  dips  into  some  antiseptic  solution.  Advantages : 
(i)  The  method  is  simple  and  little  painful.  (2)  The  tube  is 
usually  well  tolerated  and  (if  secured)  follows  the  movements  of 
the  patient.  (3)  The  drainage  can  be  made  gradual  and  adapted 
to  the  expansion  of  the  lung.  (4)  It  is  readily  converted  into  a 
siphon  for  washing  out  the  chest.  I  look  upon  this  last  as  of 
very  doubtful  advantage,  believing  that,  if  the  pus  is  fetid,  a  free 
opening  should  be  made  at  once,  and  that  washing  out  the  chest 
is  always  risky,  and  meddlesome  and  uncalled  for  when  the  pus 
is  sweet.  The  disadvantages  are — (1)  The  tube,  necessarily  small, 
is  easily  blocked.  (2)  Ulceration  soon  takes  place  around  the 
tube  and  thus  air  enters,  or  the  tube  slips  out.  It  is  allowable 
in  children,  or  in  very  nervous  patients,  where  the  collection  is 
neither  great  nor  of  long  standing,  and  the  lung  will  therefore  be 
able  to  expand  gradually. 

C.  Incision. — This  is  the  method  most  frequently  required, 
especially  in  adults,  when  the  pus  is  thick  and  caseous,  when  it 
is  fetid,  and  when  it  re-accumulates  after  aspiration  quickly.  The 
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advantages  are,  the  free  drainage  which  it  gives,  and  the  facilities 
for  washing  out  the  pleural  cavity  (if  this  is  required).  The  d,  - 
advantages  are,  its  severity  in  weakly  patients  and  the  tendency  to 
close.  The  question  will  often  arise  whether  a  single  or  a  double 
opening  is  required.  A  single  opening  is  usually  sufficient  in 
children  and  in  young  adults,  owing  to  the  healthy  condition  of 
the  parts,  and  the  natural  tendency  to  obliteration  of  the  cavity. 
The  sites  usually  chosen  are  the  eighth  or  ninth  space  in  the 
scapula  line,  or  in  the  same  spaces  anterior  to  and  below  the 
scapula  angle.  I  prefer  the  latter  in  adults,  as  the  chief  part  of 
the  opening  is  anterior  to  the  latissimus  dorsi,  an  incision  through 
this  muscle,  in  adults,  having  certainly  the  risk  of  causing  oozing 
afterwards,  which  may  be  very  serious  in  a  weakly  patient.  A 
double  opening  is,  very  occasionally,  required — e.g.,  in  very  large 
cavities  in  adults,  when  the  pus  is  fetid ;  when  the  case  is  of  very 
long  standing ;  when  the  ribs  are  very  close  together ;  when  the 
pus  is  pointing  high  up  and  anteriorly,  and  thus  the  drainage  is 
inadequate.  The  best  instrument  to  cut  upon  in  making  • 
counter- operation  is  a  stout  silver  probe.  To  this  a  drainage-tube 
can  be  attached  by  silk,  and  easily  drawn  into  place. 

The  Chief  Points  of  Importance  in  Incising  an  Empyema 
are  the  following:  Amongst  the  first  will  arise  the  question  of 
giving  an  anaesthetic.  Speaking  from  an  experience  of  38  cases, 
m  34  of  which  an  anaesthetic  was  given,  I  believe  that  an  anaes- 
thetic may  be  safely  given  in  the  vast  majority  of  cases.  On  the 
whole,  I  think  that  chloroform  is  the  most  suitable,  on  account 
of  the  greater  struggling  (undesirable  with  viscera  displaced),  the 
dyspnoea  from  the  mucus  set  up,  and  the  subsequent  bronchitis 
after  ether,  but  I  am  certain  that  the  way  in  which  the  anaesthetic 
is  o-iven  is  of  more  importance  than  the  anaesthetic  itself. 

Of  the  34  cases  alluded  to  above,  I  have  only  known  bad  results  follow 
the  anesthetic  once— a  case  of  large  empyema  with  pyo-pneumothorax.  The 
heart  was  displaced  to  the  right  side,  the  face  and  hps  somewhat  cyanotic,  the 
extremities  cold,  and  the  pulse  almost  imperceptible.  Although  the  dangers  of 
an  anEesthetic  were  put  before  him,  the  patient  insisted  on  having  one  adminis- 
tered. On  the  whole,  I  thought  ether  the  safest,  because  of  the  condition  of  the 
pulse'  It  was  administered  carefully,  but  caused  coughing.  The  pus  was  thus 
sucked  into  a  bronchus,  up  into  the  trachea,  and  thence  drawn  down  to  the 
opposite  lung,  causing  death  rapidly.  Artificial  respiration  expelled,  during 
expiration,  pus  from  the  trachea.  As  this  patient  was  almost  moribund  before 
the  operation,  I  now  much  regret  the  giving  of  an  anesthetic.  It  would  doubt- 
less have  been  wiser  to  have  refused  one,  and  to  have  trusted  to  minimising  tne 
shock  by  exhibiting  a  stimulant,  and  by  a  rapid  operation. 

A  year  later  I  was  asked  by  my  old  friend,  Dr.  Goodhart,  to  operate  on  a  some- 
what similar  case.  This  patient  was  also  young,  and  there  was  here,  too,  a  com- 
munication with  the  lung,  the  pus  being,  in  this  case  also,  fetid,  b ut  th ,  p  * 
was  good  and  there  was  no  cyanosis.  Chloroform  being  given,  th*  e^em 
was  incised  by  Dr.  Nicholson,  now  of  Gainsborough,  then  °^.a^*^K 
mv  supervision.  The  anesthetic  in  this  case  was  taken  well,  the  discharge  qnWdy 
became sweet  with  iodoform  dressings  frequently  renewed,  and  the  patient  made 
a  rapid  recovery. 
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The  injection  of  cocaine  is  worth  a  trial,  but,  as  I  have  stated 
bove  it  has  disappointed  me.    While  an  anaesthetic  is  only  really 
Necessary  where  two  openings  have  to  be  made,  or  where  a  rib  is 
to  be  resected,  yet  its  administration  in  capable  hands  is  usually  so 
safe  that  I  always  make  use  of  it. 

1  The  patient  being  supported  over  the  edge  of  the  bed  or  table, 
partly  rolled  over  on  to  the  sound  side,  or,  if  this  is  impracticable, 
being  suitably  propped  up,  the  surgeon,  having  cleansed  the  part, 
fixes°a  finger-nail  just  on  the  upper  margin  of  the  lower  rib  in 
the  space  chosen,  and  makes  an  incision  down  to  the  muscles  for 
!  i  to  2  inches,  just  above  his  nail.  This  incision  having  exposed 
the  muscles,  a  steel  director  is  driven  through  into  the  chest  wall, 
care  being  taken  not  to  plunge  it  too  deeply.*  A  pair  of  dressing- 
forceps  is  then  run  along  the  director  and  opened  widely  both 
horizontally  and  vertically.  Owing  to  the  gush  of  pus  which  is 
now  violently  expelled,  it  is  well  to  throw  a  piece  of  lint,  out  of 
carbolic  solution  (i  in  20),  over  the  wound,  while  the  pus  is 
escaping.t  The  opening  is  next  thoroughly  dilated  by  means  of 
a  pair  of  lithotomy  forceps,  or  sequestrum  forceps,  the  jaws  of  which 
are  carefully  separated,  and  the  size  of  the  cavity,  the  proximity  of 
the  lung,  and  the  degree  of  granulation-formation  all  investigated. 
A  large-sized  drainage  tube,  with  a  few  holes  cut  at  its  distal  end 
is  then  inserted,  and  carefully  secured  in  situ.  One  of  the  simplest, 
and  at  the  same  time,  an  entirely  efficient  plan,  is  to  pass  two  loops 
of  silk  through  the  outer  end  of  the  tube  with  a  needle,  knot  these 
loops,  and  then  place  in  them  bundles  of  gauze  strips.  After  a 
few  days  a  smaller  size,  of  the  shape  (on  a  large  scale)  of  a 
tracheotomy  tube,  may  be  worn. 

Haemorrhage  during  the  operation  is  usually  slight,  and  gives 
no  anxiety  afterwards.  If  any  point  give  trouble,  resisting  liga- 
ture, after  picking  up  the  tissues  with  Spencer  Wells'  forceps,  a 
pair  of  these  left  on  for  twelve  hours  will  meet  the  case  :  a  bit  of 
a  rib  quickly  resected  will  give  access  to  a  wounded  intercostal 

*  If  the  chest  is  being  opened  low  down,  and  the  above  warning  not  remem- 
bered, the  director  or  the  dressing-forceps,  which  follows  it,  may  easily  be  sent 
into  the  peritoneal  cavity. 

t  Occasionally,  if  the  patient  struggles,  air  is  drawn  into  the  pleural  cavity 
after  the  escape  of  the  pus,  and  then  is  expelled  into  the  connective  tissue  of  the 
wound,  constituting  emphysema.  This  will  all  pass  off  spontaneously.  I  have 
very  recently  met  with  a  case  of  much  more  marked  emphysema  under  the  fol- 
lowing conditions :  Being  asked  by  my  colleague,  Dr.  Pitt,  to  incise  the  chest 
of  a  child  who,  after  lobar  pneumonia  of  the  right  lung,  had  rapidly  developed 
empyema  on  the  same  side,  I  noticed  that,  after  an  incision  at  the  angle  of 
the  scapula,  the  usual  violent  outgush  of  pus-itself  free  from  blood- was  immedi- 
ately followed  by  frothy  blood  and  a  markedly  emphysematous  condition  of  the 
wound.  I  believe  that  here  the  lung-tissue,  damaged  by  previous  inflammation, 
uw  given  way  when  the  pressure  of  the  fluid  upon  it  was  removed.  A  few  davs 
later  it  was  evident  that  the  lung  had  become  adherent  around  the  incision,  which 

XJTTv?  fJ  With  an  °peniDg  in  ifc-  and  that  the  emphysema  had  sub- 
fciuea.    ine  case  did  well. 
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artery.    The  importance  of  not  cutting  through  a  •  thick  muscl 
like  the  latissimus  dorsi  has  already  been  alluded  to  (p.  574). 

The  opening  must  be  sufficient,  and,  if  there  is  any  doubt  abo 
this,  a  part  of  a  rib  should  be  resected  without  hesitation,  espc 
cially  where  these  are  very  close  together,  or  where  the  pus  is  foi 
(vide  infra,  p.  578). 

If  the  question  of  washing  out  the  cavity  arise,  probably  fror, 
the  discharge  being  foul,  it  should  be  remembered  that  this  pre 
ceeding,  however  gently  done,  has,  occasionally,  brought  abou 
grave  and  even  fatal  results  very  suddenly.    Whether  these  hav 
been  due  to  absorption,  reflex  nervous  disturbance,  or  to  dislodg 
ment  of  thrombi,  is  uncertain,  but  it  is  beyond  question  that  i 
several  cases  symptoms  of  impending  collapse,  and  even  deatl 
have  followed  on  washing  out  an  empyema,  and  that,  too,  in 
patient  who  is  well  on  in  convalescence.    Again,  it  cannot  b 
too  strongly  insisted  upon  that  fcetor  calls  for  a  freer  opening 
not  for  washing  out.    If,  however,  it  is  decided  to  make  use 
injections,  dilute  and  blands  ones — e.g.,  Condy's  fluid — should  L 
used,  and  these  should  be  gently  run  in  with  a  funnel  and  tubing 
and  not  thrown  in  with  a  syringe.    A  long  period  of  drainag 
is  often  needed  in  adults,  while  in  children  the  tubes  can  be  quick] 
shortened.    In  both  sufficient  tubing  should  be  retained  to  kee 
the  opening  patent,  as  long  as  any  discharge  remains. 

During  the  prolonged  after-treatment  everything  should  be  do- 
to  improve  the  general  health.    Change  of  air  is  here  a  cardin 
point ;  first,  getting  the  patient  from  his  room,  then  outside  L 
house,'  and,  lastly,  if  possible,  to  the  seaside* 

A  point  of  no  small  importance  in  the  after-treatment,  e 
cially  in  young  subjects  with  flexible  spines,  is  to  _  encourage  eat 
systematic,  deep  breathing,  and  gymnastic  exercises,  and  thus 
promote  expansion  of  the  chest,  and  so  to  minimise  that  sa< 
sequela  of  empyema,  irremediable  lateral  curvature. 

Before  leaving  the  subject   of   the   operative  treatment 
empyema,  a  few  words  should  be  said  about  the  dressing  of  the- 
cases.    This  should  be  strictly  antiseptic  from  first  to  last— <.< 
cleansing  the  parts  incised,  disinfection  of  instruments,  tab- 
care  that  the  pus  escapes  under  an  antiseptic  atmosphere  (p.  575)> 
sufficiently  free  opening,  adequate  drainage,  abundant  dry,  asep 
gauze  dressings,  changed  twice  perhaps  in  the  first  twenty-to 
hours  and  then  daily  for  the  first  week.    Later  on,  when  th 
patient  is  going  to  the  seaside,  he  can  easily  be  mstructed 

*  "Last,  and  most  important  of  aU— unfortunately  for  hospital  patients 
treatment  that  cannot  often  be  utilised-comes  Margate  air.    Any  seaside  air 
beneficial,  but,  weather  and  season  permitting,  I  do  not  believe  there  is 
corner  of  England  so  quickly  restorative  to  children  with  empyema  as  t 
in  which  Margate  and  Broadstairs  are  situated  ;  and,  personally,  I  set  no 
store  by  a  change  of  this  kind  after  the  first  three  or  four  weeks  have 
than  in  any  continuation  of  antiseptic  dressings"  (Goodhart,  Du.  of  Child 

V-  345)- 
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remove  and  cleanse  daily  the  short  piece  of  drainage-tube  which 
keeps  the  external  opening  patent,  and  to  apply  over  the  sinus  a 
dressing  of  boracic  acid  lint  and  carbolised  tow,  with  a  dusting  of 
iodoform,  or  Jeyes'  powder. 

Where  an  empyema  exists  on  each  side  the  wisest  course  is  to 
open  and  drain  one  and,  at  the  same  time,  to  aspirate  the  other, 
which  should  be  opened  a  few  days  later. 

At  the  wish  of  Dr.  Pyc  Smith,  in  a  patient  of  his,  a  boy  of  nine,  Mr.  Manning, 
lis  house  physician,  adopted  this  course,  with  my  assistance,  in  June  1895,  with 
in  excellent  result. 

Complications  of  Empyema  and  Reasons  for  Cases  not 
Doing  Well. 

(1)  Persistent  septic  condition,  in  spite  of  two  openings,  free 
Irainage,  &c.  (2)  Tubercular  disease.  (3)  Lung  mischief  on  the 
opposite  side — e.g.,  broncho-pneumonia,  bronchitis.  This  is  especi- 
vlly  dangerous  in  patients  over  forty.  (4)  Long  duration  of  the 
jase,  a  free  incision  ^  being  deferred,  or  aspiration  dallied  with. 
5)  Caries  of  the  ribs.  Multiple  spontaneous  openings,  with 
iurrowing  sinuses  beneath  the  skin.  (6)  Age.  From  the  feebler 
Dowers  of  repair,  and  the  more  rigid  condition  of  the  chest  as  life 
idvances. 

In  July  1894,  I  opened  an  empyema  in  a  patient  of  sixty,  a  patient  of  Dr. 
Herbert  Burton's,  of  Blackheath,  and  Dr.  Goodhart's,  the  patient  making  a  slow 
rat  complete  recovery. 

if)  Cardiac  dilatation.  (8)  Inflammation  of  other  serous  mem- 
)ranes.  (9)  Size  of  the  empyema.  The  smaller  and  the  more 
ocahsed  the  collection,  the  better  the  prognosis.  (10)  Collection 
)f  pus  forming  in  the  opposite  pleura.  (1 1)  A  broken-down  con- 
stitution. Intemperance.  Kidney  disease.  (12)  Mr.  Godlee  (Diet 
t/Suirg.,  vol.  1.  p.  459)  reminds  us  that  a  curious  complication  of 
;eptic  cases  viz.,  cerebral  abscess— has  been  noticed  in  a  sufficient 
lumber  of  instances  to  make  it  unwise  to  overlook  the  possible 
association  of  one  with  the  other.  Judging  from  Dr  IWe's 
■emarks  on  thoracic  disease  as  a  cause  of  cerebral  abscess  (Prin 
mdPraet  ofMed  vol.  i.  p.  546),  it  would  appear  that  disease  of 
he  lung  itself  is  of  toner  the  primary  lesion  upon  which  the  abscess 
)i  the  brain  depends. 


RESECTION  OF  RIBS. 

Indications. — These  are  chiefly : 

A.  Caries  of  ribs. 

B.  In  certain  cases  of  empyema. 

0.  For  a  wound  of  an  intercostal  artery. 
JJ-  -tor  removal  of  growths 

^andfrthTbrkUie:cular  orig? 1  have  resected  ^  °f  *»  *>«*>. 

■"duet  oldabs LsTthe  br  T"  the  Caries  bei^ 

>  operations  fo ext rpat on  of  rT      ?  Patient  1  twice  resected  ribs 

extxrpation  of  recurrent  cancer  of  the  left  breast.    Strict  anti- 

2  O 
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septic  precautions  can  alone  justify  this,  as  the  sal-alembroth  dressings  were 
placed  in  immediate  contact  with  the  lung  and  pericardium.  The  patient 
remained  without  further  recurrence,  two  years  after  Ijhe  resection  of  the  ribs 
and  eight  after  the  primary  operation.  A  little  later  I  heard  that  she  had  died' 
under  the  care  of  a  homeopath,  I  imagine  from  another  recurrence,  or  from 
visceral  deposits. 

A.  In  obstinate  caries,  where  more  than  one  rib  is  affected 
where  previous  treatment,    including   gouging,   fails,  resection 
should  be  at  once  performed.     It  is  a  very  simple  operation  in 
these  cases,  as  the  soft  tissues  are  nearly  healthy  and  the  peri- 
osteum is  retained. 

An  incision,  about  2  inches  long,  being  made  over  the  centre 
of  the  carious  rib,  and  the  muscles  peeled  off  with  a  blunt  dissector, 
the  periosteum  is  next  incised,  and  separated  from  the  upper  and 
under  aspect  with  an  elevator,  blunt  and  slightly  curved,  so  as 
to  pass  readily  under  the  rib  and  lever  it  upwards.  The  rib  being 
thus  raised,  it  is  easily  divided  at  one  limit  of  its  exposed  part, 
either  with  a  narrow-bladed  saw  or  with  slightly  curved  cutting- 
forceps.  The  soft  parts  are  next  peeled  away  from  the  under 
aspect,  and  the  rib  divided  at  the  corresponding  spot  and  re- 
moved. 

B.  In  certain  cases  of  empyema — e.g.,  (1)  when  the  drainage  is 
insufficient,  the  discharge  foul,  in  spite  of  one  or  two  free  open- 
ings ;  (2)  when  the  ribs  are  too  close  together,  for  a  tube  of 
sufficient  size ;  (3)  when  an  empyema  cavity  still  persists,  though 
sweet,  in  spite  of  free  incision,  good  drainage,  and  careful  dress- 
ing. In  the  first  two  classes  of  cases  removal  of  a  small  piece 
of  one  or  two  ribs  will  be  sufficient,  but  in  some  of  these 
latter  cases  the  operation  will  necessarily  be  a  much  more 
severe  one.  When  called  to  a  case  of  persistent  sinus  and  dis- 
charge after  the  incision  of  an  empyema,  the  surgeon  on  ex- 
amination may  find  that  the  cavity  which  remains  is  small,  and 
that  the  discharge  is  due  to  a  persistent  sinus  only.  This  should 
be  dilated  up  with  laminaria  tents,  part  of  a  rib  removed,  and  both 
sinus  and  cavity  thoroughly  scraped  out  with  sharp  spoons. 

But  in  the  majority  of  cases  of  long-standing  empyemata  the 
condition  of  things  is  not  so  simple  and  so  easily  dealt  with 
Obliteration  has  taken  place  often  very  imperfectly,  owmg  to  the 
lung  not  being  able  to  expand,  to  the  ribs  having  fallen  m  all 
they  can,  to  the  diaphragm  having  risen,  and  the  opposite  lung, 
the  heart,  &c,  having  come  over  as  far  as  they  are  able,  while 
the  cavity,  often  large,  which  thus  remains,  is  lined  with  much 
thickened  scar-like  tissue,  covered  with  granulations  of _but poor 
vitality.  Here  portions  of  several  ribs  must  be  removed  and  UK 
operation  perhaps  repeated,  in  order  that  the  walls  of  the  cm ntj 
may  still  further  collapse,  and  thus  obliterate  the  cavity  while  an 
opportunity  is  given  for  exploring  this  thoroughly. 

The  spot  chosen  for  the  resection  of  the  ribs  should  be,  as  tar 
as  possible,  opposite  to  the  lung  which  can  expand  no  more,  ai 
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,     -eces  of  ribs  removed  should  correspond  as  closely  as  may  be 
the  anterior  and  posterior  limits  of  the  cavity  which  it  is  desired 
to  close.    The  size  of  the  cavity  should  be  carefully  estimated  with 
the  aid  of  sterilised  catheters  and  sounds. 

been  thought  by  some  that  the  amount  of  rib  to  be 


It  has 


Fig.  144. 


ioved  should  correspond  pretty  closely  to  the  distance  between 
the  two  pleura).  Thus  it  may  be  needful,  especially  in  an  adult, 
to  remove  pieces  of  five  or  six  ribs,  3$  inches  being  removed  from 
some  and  1  to  ih  inch  from  others. 

Dr.  Fenger,  of  Chicago  (Med.  News,  November  13,  1882), 
finds  first  the  shape  and  extent  of  the  cavity.  He  considers  that 
a  cavity  which  extends  transversely 
requires  resection  of  a  large  piece 
of  one  or  of  a  few  ribs,  the  largest 
piece  taken  being  that  from  the 
rib  which  overlies  the  centre  of  the 
cavity.  A  vertical  cavity  covered 
by  five  or  six  ribs  will  need  resec- 
tion of  small  pieces  of  several  ribs, 
from  A  to  2\  inches  of  bone  being 
removed. 

The  ribs  to  be  resected  may  be 
exposed  in  one  of  two  ways.  One 
is  to  make  two  or  three  incisions, 
and  to  raise  flaps  comparatively 
small  iu  size.  The  other  is  to 
raise  a  single  large  flap,  containing 
any  muscles — e.g.,  the  pectoralis 
major  and  serratus  magnus — which 
overlie  the  ribs  to  be  removed. 
This  latter  plan  has  the  high 
authority  of  Mr.  Godlee,  who  has 
done  much  to  introduce  this  opera- 
tion into  English  surgery,  and  who 
has  had  much  practical  experience  at  the  Brompton  Hospital.  This 
operation  will  be  the  best  where  the  patient  is  in  good  condition, 
and  the  surgeon,  having  had  experience,  can  operate  rapidly. 

The  haemorrhage,  which  is  free  and  by  no  means  a  light  matter 
in  many  of  these  patients,  should  be  effectively  controlled  by  the 
application  of  Spencer  Wells'  forceps  and  thoroughly  applied 
sponge-pressure.  Any  that  is  especially  difficult  to  arrest  will 
cease  as  soon  as  the  pieces  of  ribs  are  removed  and  the  cut.  inter- 
costal arteries  clamped. 

In  the  other  case,  where  several  incisions  and  smaller  flaps  are 
made  use  of,  small  incisions  being  made  at  right  angles  to  the  long 
ones,  and  flaps  of  skin  and  fascia,  parallelogram  in  shape,  raised, 
the  muscles  are  then  peeled  off  each  rib  with  a  blunt  dissector  or 
slightly  curved  elevator.  Whichever  method  is  employed,  care 
must  now  be  taken  to  leave  the  periosteum  on  the  rib  (the  only 


Schede's  incision  for  thoracoplasty. 
The  curved  incision  shows  the  large 
flap  ;  the  dotted  one,  the  line  along 
which  the  ribs  are  resected. 
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safe  guide  being  not  to  strip  off  all  the  muscles),  and  by  no  means 
to  detach  it.     If  it  be  left  behind,  it  will  throw  out  callous 
material,  which  will  be  as  unyielding  as  the  bones  removed.: 
The  elevator  is  then  slipped  under  the  rib,  run  along,  close  toll 
its  posterior  aspect,  to  one  limit  of  its  bared  surface,  and  the  rib 
divided  here  either  with  a  narrow  strong-backed  saw — an  oste- 
otomy saw  or  a  Fergusson's  jaw-saw  answers  the  purpose  ex-jk 
cellently— or  with  cutting  forceps.    The  rib  being  then  raised 
up  when  cut,  is  divided  again  at  a  corresponding  spot,  and  as  many 
as  is  desirable  treated  in  the  same  way.     Each  piece  of  rib 
should  show  clean  cut  surfaces  at  either  end,  and  be  covered  with 
periosteum.    Throughout  the  operation  the  surgeon's  finger  should 
keep  him  accurately  informed  as  to  the  limits  of  the  cavity,  especi- 
ally when  he  approaches  these  in  dividing  the  ribs. 

Mr.  Godlee  advises  removing  as  much  as  possible  of  the 
thickened  pleura,  which  is  now  exposed,  and,  with  it,  any  peri- 
osteum which  has  been  left  behind.  Some  square  inches  of  this 
may  be  taken  away  without  fear  of  serious  haemorrhage,  if  it  is 
snipped  through  gradually  with  curved  blunt-pointed  scissors,  the 
vessels  met  with  being  easily  secured. 

The  cavity  may  now  be  thoroughly  explored  with  the  finger  01 
a  soft  catheter.  If  fetid,  or  lined  with  ill-formed  lymph,  it  may 
be  gently  scraped  out  with  a  sharp  spoon,  great  care  being  taken 
when  this  comes  in  contact  with  important  parts  such  as  the 
pericardium,  root  of  the  lung,  &c.  Iodoform  or  Jeyes  dusting 
powder  should  be  blown  in,  and,  where  there  is  much  foetor 
the  ends  of  the  gauze  strips  with  which  the  cavity  is  plugged 
should  be  wrung  out  of  turpentine.  Drainage-tubes  are  theu 
inserted,  if  needful,  and  if  a  large  flap  has  been  raised,  tine 
is  secured  in  situ  with  a  few  points  of  suture.  If  on  the  othe 
hand,  multiple  small  flaps  have  been  raised,  no  sutures  should  be 
inserted,  as  primary  union  cannot  take  place,  and  discharges  might 

^Thf  wound,  at  the  bottom  of  which  probably -  lies  the  lung  , 
covered  over  only  with  visceral  pleura,  is  lightly  filled  with  strips 
Tasentic  gauze  or  boracic-acid  lint  and  salicylic  wool  or  carbohsec 
ffl  with  a  many-tailed  bandage.  If  strict 'V^^n 
taken  by  cleansing  the  instruments,  irrigating  carefully,  and  keep- 
ng  the  wound  covered  with  carbolised  lint  whenever  practical;  e 
Sepsis  will  be  preserved.    All  sources  of  chill  and  shock  should  bei 

ftVWtth  regard  to  the  date  at  which  ribs  should  be  partial^ 
resected  in  long-standing  cases  of 

hive  seen  much  of  these  troublesome  cases  will,  I  think,  agu. 
that  the  operation  should  be  performed  as  soon  as  the  natura 
lowers  of  obliteration  are  at  a  standstill,  care  being  taken  that  th 
l^LtLeretiron,  the  effects  of  the  first  operation,  anc 
l.pvhans  recruited  his  strength  at  the  seaside. 
binder,  who  first  introduced  this  operation,  advises,  on  th, 
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nther  hand,  that  the  operation  should  not  be  made  use  of  too  early. 
The  considers  it  essential  that  the  two  layers  of  pleura  should 
he  changed  into  thick,  firm  connective  tissue,  for  the  operation  to 
succeed0  Thus  an  interval  of  about  six  months  after  the  formation 
nf  the  empyema  would  seem,  according  to  this  view,  to  be  the  proper 
time  for  resection  of  ribs ;  but,  on  the  other  hand,  too  unyielding 
a  condition  of  the  chest  walls,  too  thick  a  layer  of  scarred  pleura 
and  pyogenic  membrane  are  conditions  not  to  be  waited  for. 

C.  Wound  of  Intercostal  Artery.— When  haemorrhage  from  one 
of  these  vessels  cannot  be  otherwise  dealt  with,  removal  of  a  rib 
will  crive  much  readier  access  to  the  spot,  and  a  ligature  will  arrest 
the  bleeding  far" more  satisfactorily  than  the  ingenious  devices 
mentioned  in  the  text-books. 

D.  For  Removal  of  Groiuths—  An  attempt  may  be  justifiably  made 
to  remove  a  growth  arising  from  the  ribs  if  the  following  conditions 
are  favourable.  The  growth  should  be  of  moderate  size,  not  involv- 
ing parts  of  more  than  four  ribs,  its  history  should  be  a  slow  one, 
its°outline  should  be  nodulated,  well  defined,  and  its  surface  hard, 
pointing  to  a  chondroma  or  osteo-chrondroma,  the  skin  over  it 
thinned,  perhaps,  but  not  infiltrated.  There  should  be  no  dulness 
in  the  neighbourhood  of  the  growth,  the  breath  sounds  should  be 
normal,  and  there  should  be  no  enlargement  of  the  axillary  or  the 
inguinal  glands.    The  following  is  a  successful  case  : 

Zariibin,  of  Kharkov,  relates  (Trans,  of  the  Kharkov  University  Society,  1S91, 
Supplement  to  Brit.  Med.  Journ.  August  1,  189 1)  the  case  of  a  young  Cossack,  who 
sought  his  advice  for  a  steadily  growing  and  occasionally  painful  tumour,  of 
seven  years'  standing.  It  measured  21  centimetres  horizontally,  and  19  ver- 
tically, occupying  the  right  side  of  the  chest  between  the  nipple  and  the  post- 
axillary  line,  from  the  sixth  to  the  ninth  rib.  The  new  growth  was  hard, 
nodulated,  immovable,  and  non-adherent  to  the  skin.  The  integuments  over 
it  were  thinned  but  otherwise  normal,  and  the  nearest  lymphatic  glands 
apparently  unaffected.  An  osteo-chondroma  of  the  thoracic  wall  was  diagnosed. 
The  huge  mass  was  removed,  together  with  the  involved  portions  of  the  seventh, 
eighth,  and  ninth  ribs.  The  gap  left  in  the  chest  measured  17  centimetres  in 
a  horizontal,  and  16  in  a  vertical  direction.  On  opening  the  thoracic  cavity 
the  lung  collapsed,  but  only  partially,  owing  to  pleural  adhesions  around  the 
periphery  of  the  new  growths.  No  serious  respiratory  or  cardiac  disturb- 
ances occurred,  and  the  haemorrhage  was  only  trifling.  The  cavity  was  gently 
cleansed  with  gauze,  soaked  in  a  1  per  cent,  solution  of  boracic  acid,  and  the 
skin  wound,  conical  in  shape,  closed.  The  growth,  much  larger  than  an  adult 
head,  weighed  over  six  lbs.  For  the  first  two  days  the  patient  was  much  col- 
lapsed and  cyanosed,  and  suffered  from  agonising  cough  and  obstinate  vomiting. 
The  healing  of  the  wound  was  complete  in  two  months.  The  author  alludes  t  o 
ten  other  cases  of  resection  of  the  thoracic  wall  for  new  growths,  of  which  six 
recovered,  while  four  died. 

The  following  are  cases  unsuitable  for  operation  : 
Seydel,  of  Munich,  reports  (Oentr.  f.  Chir.  No.  51,  1890)  a  case  of  sarcoma  of 
e  ribs  in  a  man  aged  twenty-two,  which  dated  to  an  injury  and  grew  rapidly. 
At  the  operation  the  growth  was  found  to  have  extended  to  the  liver.    It  soon 
recurred  in  situ,  and  the  patient  died  a  little  later  with  secondary  deposits  in 
^ngs  and  liver. 
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Dr.  Park,  of  Buffalo  (Ann.  of  Surg.,  1888,  p.  254),  relates  a  case  in  which  he 
removed  part  of  the  chest-wall  for  a  sarcoma.  This  was  secondary  to  a  small 
round-cell  sarcoma  of  the  leg,  for  which  amputation  through  the  knee-joint  had 
been  successfully  performed.  The  growth  was  about  the  size  of  a  hen's  egg,  a 
little  above  and  to  the  outer  side  of  the  left  nipple,  fixed,  and  tender ;  the  skin  over 
it  was  movable  and  no  enlarged  glands  could  be  made  out.  There  was  no  dulness 
on  percussion  in  the  neighbourhood  of  the  growth,  the  chest  expansion  was 
normal,  and  on  careful  auscultation  no  difference  could  be  detected  in  the  sounds 
of  the  two  lungs.  * 

At  the  operation  by  a  crucial  incision,  flaps  were  turned  back,  and  four  ribs 
—fourth,  fifth,  sixth,  and  seventh— were  found  to  be  involved,  necessitating 
the  removal  of  part  of  the  chest  wall  some  5  inches  in  length  by  3J  in  width. 
Numerous  sarcomatous  nodules  were  scattered  throughout  the  "left  lung. 
Towards  the  close  of  the  operation  the  pulse  was  140  and  very  weak,  the 
respirations  30,  but  regular  in  rhythm,  and  there  was  slight  cyanosis  of  the 
face.  Save  for  great  pain,  the  patient  did  well  for  a  few  days,  but  sank  at  the 
end  of  the  week.  At  the  autopsy  the  cavity  of  the  left  pleura  was  found  filled 
with  a  bloody  serum,  free  from  odour.  The  lung  was  soft  and  tore  easily.  Both 
lungs  were  studded  with  sarcomatous  nodules. 


*  Dr.  Park  points  out  that  this  point  may  be  explained  by  the  fact  that  the 
two  lungs  were  equally  affected  by  secondary  deposits. 
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DRAINAGE    OF    LUNG- CAVITIES. 

Indications. — Operative  interference  is  justifiable  where  there  is  a 
lung-cavity  due  to  bronchiectasis,  gangrene,*  or  hydatid,  and  most 
of  the  following  conditions  are  present. 

When  previous  treatment  has  failed,  when  it  is  evident  that 
the  cavity  is  insufficiently  drained  through  a  bronchus,  f  and  the 
consequent  abundant  muco-purulent,  fetid  expectoration  exhausts 
the  patient,  with  harassing  cough,  irritative  diarrhoea,  and  com- 
mencing hectic.  When  the  cavity  is  limited  and  can  be  accurately 
localised,^  when  the  surrounding  lung-tissue  is  not  yet  infected,  and 
the  opposite  lung  is  healthy.  When  the  cavity  is  sufficiently  near 
the  surface  to  be  got  at,  and  when  it  is  in  a  region  that  can  be 
safely  attacked. §  When  that  part  of  the  pleural  sac  which  over- 
lies the  lung-cavity  is  obliterated.! 

The  two  American  writers  quoted  below  show  that  adhesions  may 
be  expected  when  the  abscess  cavity  is  large,  or  where  several 
attacks  of  disease  have  occurred  in  that  part  of  the  lung  in  which 
the  cavity  now  exists.  If  the  surgeon  is  in  doubt  as  to  the  condition 
of  the  pleura  here,  he  should  make  an  incision  down  to  the  inter- 
costal muscles,  pass  a  needle  into  the  lung,  and  watch  it  during 
respiration.  If  it  does  not  move  synchronously  with  this,  there  are 
certainly  adhesions. 


*  Mr.  Godlee  (Lancet,  1887,  vol.  i.  p.  459)  is  of  opinion  that  most  gangrenous 
abscesses  are  the  result  of  acute  pneumonia,  and  situated  near  the  bases.  The 
occasional  existence  of  a  foreign  body  as  a  cause  of  the  trouble — viz.,  a  piece  of 
hone  or  a  blade  of  grass,  &c. — should  not  be  forgotten. 

t  If  the  surgeon  wait  too  long  in  dealing  with  a  gangrenous  abscess,  fetid  fluid 
from  this  may,  by  getting  into  the  bronchi,  reach  the  other  lung,  and  set  up  most 
serious  damage  there. 

+  In  other  words,  when  the  whole  bronchial  tree  is  not  dilated  in  one  and 
perhaps  both  lungs  (Dr.  Williams,  Med.  Chir.  Trans.,  vol.  lxix.  p.  317). 

§  Drs.  Fenger  and  Hollister,  of  Chicago  (Amer.  Journ.  31ed.  Sci.,  18S2,  vol.  ii. 
p.  370,  a  paper  which  will  well  repay  reference),  point  out  that  a  cavity  covered 
by  the  scapula,  or  in  the  supra-scapular  region,  must  be  at  present  considered 
inaccessible.    Access  can  be  best  got  from  the  mammary  and  axillary  regions. 

||  This  point  is  of  the  greatest  importance,  chiefly  from  the  probably  foul 
nature  of  the  cavity  contents,  and  the  risk  of  setting  up  a  fetid  pyo-pneumothorax 
when  the  lung-cavity  is  opened,  and  even  graver  and  much  more  urgent  dnnger 
from  cutting  into  a  healthy  pleural  cavity. 
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The  co-existence  of  empyema,  of  pleurisy,  of  a  tendency  & 
general  bronchitis,  will  be  examined  into,  and  the  amount  of  each 
and  its  importance  m  prognosis  duly  weighed.  Finally  come  more 
general  points— e.g.,  the  age  of  the  patient  and  the  history 

in  endeavouring  to  estimate  the  size  of  the  cavity  before  Pv 
ploring  it  the  following  possible  fallacies  will  be  remembered  • 

Dr.  Williams  (loo.  supra  oil.)  points  out  that  (i)  the  empyema 
which  invariably  accompanies  the  globular  form  of  bronchial  dila 
tation  often  entirely  masks  the  physical  signs  of  a  cavity  even 
when  the  patients  sensations  and  the  amount  and  character  of  the 
expectoration  point  to  the  presence  of  a  bronchiectasis  •  (2)  That 
the  character  of  the  cavernous  sound  heard  over  bronchial  dilatation 
is  so  jarring  mtone  that  it  is  audible  over  a  far  larger  area  of  chest 
wall  than  that  immediately  overlying  the  cavity.  On  this  account 
the  size  of  the  bronchiectasis  is  often  thought  to  be  lamer  than  it 
eventually  proves  to  be. 

Mr.  Godlee,  in  his  lectures,  to  which  I  have  already  referred 
shows  that  the  amount  of  expectoration  is  no  criterion  as  to  the  size 
of  the  cavity,  as  each  pellet  irritates  the  bronchi  in  its  way  over 
them,  and  causes  a  great  secretion  of  mucus.* 

Operation.— The  anaesthetic  should  be  given  slowly  to  avoid 
coughing,  and  the  patient  kept  on  his  back  as  much  as  possible 
these  two  precautions  being  intended  to  prevent  fluid,  coughed  out 
of  the  cavity,  dangerously  obstructing  the  bronchi. 

If  the  exact  position  of  the  cavity  is  doubtful,  a  preliminarv 
aspiration  or  exploring  trocar-puncture  t  should  be  made  use  of. 

An  incision  i£  inch  long  J  is  then  made,  taking  the  needle 
or  trocar,  if  used,  as  a  guide,  in  the  middle  of  an  intercostal 
space  down  to  the  muscles,  which  are  next  torn  through.  The 
lung-tissue  with  the  overlying  pleura  §  is,  perhaps,  best  opened 
with  a  medium-sized  trocar  and  cannula,  and  the  opening  then 
dilated  with  dressing-forceps.  The  finger  is  then  gently  inserted 
to  ascertain  whether  any  dead  cast-off  lung-tissue  |  is  present. 

*  Thus,  this  surgeon  has  cured  by  incision  a  cavity  which,  really  holding  only 
an  ounce,  caused  expectoration  of  more  than  a  pint. 

■  +  With  reference  to  this  step,  Mr.  Godlee's  remark  should  be  remembered. 
"  It  is  impossible  to  penetrate  the  lung  with  any  amount  of  accuracy  or  definite- 
ness,  because  it  recedes  before  even  the  sharp  point  of  a  needle." 

$  It  is  wise  to  make  a  sufficiently  free  incision  to  prevent  the  risk  of  sub- 
cutaneous emphysema.  In  one  case  fetid  emphysema  took  place  and  dis- 
appeared. 

§  In  addition  to  the  aids  already  given  for  deciding  as  to  whether  the  pleura  is 
adherent  or  not  the  state  of  the  intercostal  spaces  may  help,  i.e.,  whether  they 
are  depressed  on  deep  breathing. 

||  Rokitansky  (Path.  Anat.,  Syd.  Soc.  transl.,  vol.  iv.  p.  96)  speaks  of  having 
met  with  a  walnut-sized  piece  of  dead  lung  in  circumscribed  gangrene  of  that 
viscus.  Wagner  (Bed.  klin.  Woch.,  September  6,  1880)  removed  a  piece  of 
gangrenous  lung-tissue  by  an  opening  made  for  evacuating  an  empyema,  the 
patient  recovering.  In  some  cases  broken-down  lung-tissue  may  be  all  that  is 
met  with,  very  little  fluid,  if  any,  being  present. 
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and  to  find  out  the  lowest  point  at  which  to  make  a  counter- 
opening.* 

V  full-sized  drainage  tube  should  be  inserted,  soft,  for  fear  of 
;  hrcuiorrhage  from  friction  and  ulceration,  and  sufficient  aseptic 
dressings,  iodoform  or  sal-alembroth  gauze  with  salicylic  wool, 
applied. 

As  a  cavity  which  gives  unequivocal  evidence  of  its  existence 
may  be  missed  f  by  making  one  puncture  and  then  incising  at  that 
spot,  and  as  the  exploring  finger  or  director  may  push  the  cavity 
to  one  side,  the  lung  should  be  explored  at  several  spots  if  needful. 
If  the  pleura  is  not  adherent  over  the  cavity,  it  will  be  but  little 
good  stitching  the  lung  so  as  to  obliterate  the  pleural  sac  here,  as 
stitches  so  used  are  very  difficult  of  insertion  and  soon  cut  out 
(Grodlee).  If  any  foul  fluid  escape  into  the  pleural  cavity,  this  must 
be  treated  like  an  empyema  (p.  574). 

Haemorrhage  is  not  commonly  met  with  after  puncturing  the 
lung,  as  this  is  probably  solidified  and  altered  round  the  abscess 
cavity.  If  it  be  severe,  the  cavity  must  be  plugged  with  aseptic 
gauze  wrung  out  of  turpentine.  When  any  rotten  lung-tissue  has 
been  removed  with  the  finger,  hemorrhage  is  to  be  expected. 

If  the  cavity  be  due  to  an  hydatid,  the  cyst-wall  may  perhaps 
be  expelled  when  coughing  is  set  up  by  the  incision  of  the  cavity. 
If  it  does  not  so  come  away,  it  should  be  removed,  if  this  can  be 
effected,  without  setting  up  hemorrhage.  A  good  instance  of  how 
large  cavities  in  the  lung  may  be,  when  due  to  this  cause,  is  given 

;  by  a  case  of  Dr.  Fenger's  (Lond.  Med.  Bee,  1 881,  p.  327),  in  which 
he  successfully  operated  by  an  incision  in  the  third  space  (through 
adherent  pleura),  on  a  gangrenous  hydatid  cavity  in  the  right  lung, 
reaching  from  the  second  to  the  fifth  rib,  and  from  the  sternum  to 

•  .the  posterior  axillary  line. 

After-treatment. — The  cavity  should  be  syringed  out  with  a 
1  in  50  solution  of  carbolic  acid,  till  fcetor  disappears  and  then 
with  thymol  lotion.  If  fcetor  is  obstinate,  gentle  plugging  with 
gauze  wrung  out  of  turpentine  should  be  tried.  The  drainage- 
tube  must  be  retained  until  the  cavity  has  almost  completely 

I  closed — i.e.,  until  the  discharge  has  almost,  and  the  expectoration 
has  quite,  stopped.    If  the  tube  be  removed  too  early,  refilling 

*  It  is  wiser  to  make  two  openings,  one  at  the  most  superficial  part ;  then 
from  this  to  explore  the  cavity  and  to  try  and  find  the  lowest  part  for  making  a 
counter-opening,  and  thus  to  secure  complete  evacuation.  Simple  drainage  with 
a  single  opening  is  often  not  sufficient,  washing  out  being  usually  required  to 
arrest  the  fcetor.  If  this  washing  out  be  done  from  a  single  opening,  the 
fluid,  having  no  escape,  irritates  the  bronchi  and  sets  up  much  cough.  The 
counter-opening  is  best  made  on  some  unyielding  body,  such  as  a  sound.  Occa- 
sionally the  cavity  comes  to  the  surface  at  several  points. 

t  It  is  possible  that,  after  such  a  fruitless  exploration  and  the  insertion  of  a 
drainage-tube,  pus  may  burst  into  it,  as  happened  in  Dr.  Cayley  and  Mr.  Gould's 
case  (Med.  Chvr.  Trans.,  vol.  lxvii.  p.  209).  but  this  did  not  happen  in  a  case  of  Mr- 
Godlee's,  though  the  patient  recovered.  While  the  puncture  may  yield  no 
fluid,  gas  may  escape,  showing  that  gangrenous  lung  has  been  reached. 
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of  the  cavity,  with  return  of  fever,  nausea,  expectoration,  &c,  are 
certain.    Moreover,  as  the  external  opening  tends  to  close  before 
the  cavity  is  obliterated,  any  foul  remaining  matter  which  does  not 
escape  will  be  drawn  into  the  bronchi  and  set  up  diffuse  bronchitis  i 
and  broncho-pneumonia. 

The  general  health  must  be  sustained,  and  every  attempt  made 
to  secure  fresh  air,  whether  in  the  patient's  room,  or  by  getting 
him  as  soon  as  possible  into  another  room,  and  out-of-doors. 

Even  if  the  operation  does  not  save  life,  it  may  make  the 
remainder  much  more  comfortable  both  to  the  patient  and  his 
friends. 

Dangers  and  Difficulties  in  Opening  a  Lung-Cavity. 

1.  Dyspnoea,  coughing  and  choking  expectoration  with  the 
anaesthetic  (p.  584). 

2.  Pleural  adhesions  absent  (p.  583),  or  so  soft  that  they  easily 
break  down,  the  lung  thus  being  pushed  away  from  the  ribs 
(Godlee). 

3.  Missing  the  cavity  and  damaging  healthy  lung-tissue.  This 
is  best  avoided  by  careful  preliminary  use  of  an  aseptic  fine  trocar 
or  large  morphia-needle. 

4.  Getting,  as  a  result  of  the  operation,  diffuse  broncho-pneu- 
monia, pleurisy,  pleuro-pneumonia,  in  the  lung  operated  on  or  its 
fellow. 

5.  Severe  haemorrhage,  causing  much  trouble,  owing  to  the 
hemoptysis,  with  the  anaesthetic  (Godlee),  and  later  on  setting  up 
septic  inflammation  of  the  lung. 

6.  Finding  a  large  branching  cavity,  with  numerous  caverns, 
difficult  or  impossible  to  drain. 

7.  If  the  bronchi  are  dilated  and  contain  fluid  similar  to  a  cavity, 
this  may  be  drawn  from  a  bronchus  by  preliminary  puncture. 
This  is  then  mistaken  for  a  cavity,  and  cut  down  upon. 

8.  A  cavity  near  the  root  of  the  large  vessels. 

9.  Much  consolidation  of  the  lung-tissue  over  the  cavity. 

10.  As  a  result  of  the  operative  interference,  secondary  rapid 
sloughing  and  gangrene  of  the  lung  may  follow. 

This  seems  to  have  happened  in  an  interesting  case  reported 
by  Dr.  J.  Smith,  of  Halifax  (Lancet,  1880,  vol.  ii.  p.  86).  de- 
cided relief  and  improvement  followed  on  the  opening  of  what  wa> 
apparently  a  large  cavity,  but  death  took  place  m  about  a 
fortnight.*  _ 

*  The  conclusions  with  which  Mr.  Godlee  (Lancet,  1887,  vol.  i.  p.  71S)  sums  up 
his  most  valuable  lectures  on  this  obscure  and  difficult  subject  may  be  quote  1 
here  :— "  1.  Gangrenous  cavities  should  always  be  sought,  and,  if  possible,  °Pen<^ 
and  the  prognosis,  if  the  operation  be  successful,  is  not  bad.    2.  The  same  J 
be  said  in  regard  to  abscesses  caused  by  the  rupture  of  purulent  collection 
from  other  parts  into  the  lung,  at  least  as  regards  the  pulmonary  comph  can  on. 
-I   Abscesses  connected  with  foreign  bodies  must  be  opened,  and.  if  tbe  do 
not  found,  it  must  be  remembered  that,  if  of  any  considerable  size  it jrooa 
lies  pretty  near  the  middle  line.    If  possible,  these  cases  should  be  treated  eu  . 
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bv  tracheotomy  and  incision.  4.  Bronchiectatic  cavities,  when  single  (a  very  rare 
condition),  will  be  cured  by  operation.  When  multiple  (a  very  common  condi- 
tion) they  offer  but  small  chance  of  relief  by  our  present  surgical  methods. 
Still  'for  the  reasons  stated,  an  attempt  may  be  made  to  open  the  main  one,  if 
such  is  to  be  found,  but  only  if  the  pleura  has  been  ascertained  to  be  adherent. 
s  Tubercular  cavities  should  only  be  opened  in  cases  where  the  cough  is 
harassing,  and  the  cavity  single.  Injections  may  be  used  to  relieve  symptoms, 
but  cannot  be  expected  to  be  curative." 


CHAPTER  IV. 


TAPPING  OR  INCISING  THE  PERICARDIUM. 

Indications. 

1 .  When  a  pericardial  effusion  has  resisted  previous  treatment, 
and  signs  of  cardiac  distress  are  appearing. 

2.  When  there  is  a  steady  increase  of  precordial  dulness. 

3.  When  the  heart-beat  and  pulse  are  becoming  feeble.. 

4.  When  cyanosis,  dyspnoea,  and  epigastric  distress  are  present. 

5.  When  the  effusion  persists,  when  it  is  accompanied  by  oedema, 
rigors,  and  pyEemia,  when  it  occurs  in  a  much  weakened  patient,  as 
part  of  pyaemia,  the  fluid  is  probably  purulent.* 

The  most  suitable  place  for  puncture  is,  in  ordinary  cases,  the 
fifth,f  left  intercostal  space,  about  1  inch  from  the  edge  of  the 
sternum,  so  as  to  avoid  the  internal  mammary  artery,^  the  instru- 
ment being  a  trocar  and  cannula,  with  or  without  aspiration 
according  to  the  facility  with  which  the  fluid  flows.§  A  pint  of 
serum,  and  in  many  cases  over  a  pint,  has  been  removed.  The 
withdrawal  of  a  much  smaller  amount — viz.,  3  or  5  oz. — has  been 
followed  by  recovery.  || 

Dr.  Goodhart  points  out  to  me  that  the  position  of  election  is 

*  In  Dr.  West's  case  {Med.  Chir.  Trans.,  vol.  lxvi.  p.  266),  treated  successfully 
first  by  tapping  and  then  by  free  incision,  there  were  no  rigors  or  sweating,  but 
■oedema  of  the  chest  walls,  most  marked  over  the  precordial  region,  was  present. 
So,  too,  in  a  patient  of  Prof.  Eosenstein's,  a  boy  aged  ten,  with  a  large  purulent 
pericardial  effusion,  the  temperature  was  hardly  above  normal,  and  there  was  no 
oedema. 

t  The  fourth  space  has  also  been  chosen  in  many  cases. 

$  And  also  to  avoid  opening  the  pleura.  When  this  is  adherent  to  the  peri- 
cardium, the  tapping  or  incision  can,  of  course,  be  made  further  out.  But  Dr. 
West,  who  chose  the  nipple  line  for  his  puncture  and  opening  as  the  spot  where 
the  heart  was  farthest  from  the  chest  walls,  found  that  a  long  sinus  formed-an 
argument  for  puncturing  nearer  the  sternum. 

§  In  Dr.  West's  case  the  pus  was  very  viscid,  and  flowed  slowly  ;  the  cannula 
was  accordingly  connected  with  the  aspirator,  and  about  14  oz.  obtained. 

||  With  regard  to  the  amount  to  be  withdrawn,  Dr.  Stewart  (Edin.  Med.  Jour><.. 
August  1885)  thinks  that,  if  serous  fluid  is  found,  aspiration  should  be  made  use 
of,  but  only  enough  withdrawn  to  give  relief.    He  points  out  that  it  is  a  soum 
rule,  in  dealing  with  vital  organs,  that  only  a  minimum  amount  of  interference 
should  be  had  recourse  to,  and  that  this  is  especially  necessary  in  cases  whi 
threaten  pulse- failure.    The  tapping  should  be  repeated  rather  than  too  niuc 
fluid  be  drawn  off  at  once. 
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.till  an  open  question,  each  case  calling  for  a  decision  by  itself, 
The  puncture  has  been  made  in  the  fourth  or  fifth  space  m  the 
left  nipple  line  or  even  beyond  this.  Dr.  Goodhart  considers 
that  the  second  of  the  above  sites  would  give  the  best  drainage 
with  least  disturbance  to  the  heart  if  the  effusion  were  sufficient 
to  allow  of  the  above  space  being  chosen.  This  method  involves 
o-oino-  through  the  pleura,  and  if  this  serous  space  contain  fluid, 
the  surgeon  may  evidently  be  mistaken  in  thinking  that  he  has 
reached°the  pericardium.  This  has  happened  twice,  to  my  know- 
ledge, each  being  a  case  of  thoracic  growth.  In  one  of  them,  a 
case  of  mine,  the  pleura  was  opened  by  tapping  in  the  fourth 
space,  just  outside  the  sternum ;  the  fluid  which  flowed  was 
thought  to  come  from  the  pericardium,  until  an  autopsy  proved 
that  this  sac  was  intact.  Such  cases  prove  that  entering  the 
pericardium  is  by  no  means  as  easy  as  is  usually  taught. 

A  preliminary  puncture  being  made  with  a  scalpel,  the  trocar 

 in  the  case  of  serum,  a  hydrocele  trocar  will  probably  be 

sufficient — scrupulously  clean,  should  be  steadily  pushed,  with 
aseptic  precautions,  for  if  or  2  inches  through  the  chest  wall, 
and  at  a  right  angle  *  to  it.  The  trocar  should  then  be  removed, 
and,  if  fluid  does  not  flow,  the  point  will  probably  be  found  not  to' 
move  freely  in  a  cavity.  It  should  then  be  pushed  cautiously 
onwards,  and  its  point  at  once  sheathed  if  it  is  felt  to  touch 
against  a  soft  obstacle. 

On  the  fluid  ceasing  to  flow,  the  puncture  should  be  closed  with 
collodion  and  iodoform. 

Dr.  West  thinks  (loc.  supra  cit.)  that  paracentesis  pericardii 
may  be  performed  with  advantage,  not  only  in  the  pericardial 
effusions  of  rheumatic  or  primary  origin,  but  also  in  those  which 
occur  in  the  later  stages  of  general  dropsy,  if  it  should  appear 
that  the  fluid  in  the  pericardium  is  adding  to  the  difficulties 
under  which  the  heart  is  placed.  According  to  the  cases  which 
he  has  collected,  with  one  exception  f  all  the  patients  were  much 
relieved  by  the  removal  of  even  a  small  amount  of  fluid,  and  many 
recovered  completely  who  would  probably  have  died  if  the  operation 
had  not  been  performed. 

The  co-existence  of  effusion  into  the  pleurae  and  peritonseal 
cavity  in  many  of  these  cases  must  be  remembered. 

If  pus  is  present,  the  case  must  be  treated  by  free  incision.  An 
anaesthetic  being  given,:}:  the  trocar  is  taken  as  a  guiding-director, 


*  Mr.  Godlee  [Diet,  of  Surg.,  vol.  ii.  p.  164)  says  close  to  the  sternum,  and 
obliquely  upwards  and  outwards,  so  as  to  avoid  wounding  the  heart. 

t  In  this  case,  No.  51  in  Dr.  West's  list,  death  took  place,  five  minutes  after 
the  puncture,  from  hemorrhage  into  the  pericardium  from  injury  to  the  right 
ventricle.  But  in  another  case,  No.  29,  the  patient  died  two  hours  after  the 
operation,  the  left  pleura  being  found  to  contain  air  and  blood,  the  latter  coming 
from  a  puncture  in  the  heart. 

X  Chloroform  will  perhaps  be  the  wisest,  especially  if  pleural  effusion  co-exists,. 
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and  a  narrow  sharp-pointed  bistoury  carefully  thrust  in  by  its  side  • 
the  opening  is  then  further  dilated  with  dressing-forceps  or  a  blunts 
pointed  bistoury,  care  being  taken  to  keep  the  internal  opening 
into  the  pericardial  sac  free.  A  large  soft  drainage-tube  should 
next  be  inserted,  and,  when  all  the  pus  *  that  will  come  away  has  ' 
escaped,  aseptic-gauze  dressings  should  be  applied. 

Dr.  Gussenbauer,  in  a  patient  aged  fifteen,  with  purulent  peri- 
carditis after  osteo-myelitis,  resected  part  of  the  fifth  rib  before 
incising  the  pericardium,  and  the  patient  recovered.  While  this  is 
an  improvement  on  the  now  abandoned  method  of  trephining  the 
sternum,  it  cannot  often  be  required. 

Causes  of  Failure. 

1 .  The  heart  fatty  or  dilated.  These  changes  may  come  on  very 
rapidly. 

2.  The  pericardium  much  thickened  and  adherent. 

3.  Co-existing  effusions  into  pleuree  and  peritongeal  cavity. 

4  (Edema  of  lung.  Evidence  of  this  should  be  most  carefully 
watched  for.  This  proved  fatal  in  the  case  of  a  patient  of  Dr. 
Goodhart's,  a  young  lady  of  fourteen,  from  whose  pericardium  I 
removed  46  oz.  of  pus  by  an  incision  in  the  fifth  right  space,  a  little 
outside  the  sternum. 

5.  Oo-existing  diseases — e.g.,  phthisis,  or  renal  disease. 

on  account  of  the  greater  struggling  with  ether.  Punctures  for  cocaine  injection 
will  be  painful,  and  very  likely  futile. 

*  In  Dr.  West'  boy  aged  sixteen,  this  was  estimated  at  2  quarts.  If 

the  pus  is  foul,  but  not  otherwise,  the  cavity  should  be  syringed  out  with  dilute 
carbobc  acid  or  mercury  perchloride  solution. 


PART  IV. 
THE  ABDOMEN. 


CHAPTER  I. 

LIGATURE  OF  VESSELS. 

EXTERNAL  ILIAC.  COMMON  ILIAC.  INTERNAL  ILIAC. 
GLUTEAL.   SCIATIC.   ABDOMINAL  AORTA. 

LIGATURE  OF  THE  EXTERNAL  ILIAC  (Fig.  145). 

Indications. — Chiefly  : 

1.  Some  cases  of  aneurism  of  the  upper  part  of  the  femoral,  or 
of  the  femoral  encroaching  on  the  external  iliac  itself.*  Thus, 
ligature  of  this  vessel  is  indicated  where  pressure,  rapid  or  gradual, 
has  failed  to  command  the  circulation,  where  it  is  intolerable,  where 
it  cannot  be  made  use  of  owing  to  the  abundance  of  fat,  from 
failure  of  pulse  and  breathing  under  an  aneesthetic,  or  from  the 
height  at  which  the  aneurism  involves  the  external  iliao,f  where 
the  patient  from  chronic  bronchitis  is  quite  unfit  for  a  prolonged 
trial  of  continuous  pressure  under  an  angesthetic,  or  in  cases  where 
the  increase  of  the  aneurism  is  very  rapid. 

Before  deciding  on  relinquishing  the  idea  of  pressure  for  liga- 
ture, the  surgeon  should  refer  to  a  paper  by  Mr.  Wheelhouse 
(Clin.  Soc.  Trans.,  vol.  vii.  p.  57).  This  case  is  one  of  the  most 
interesting  in  all  surgery. 

The  patient,  a  publican,  and  syphilitic,  had  previously  been  cured  by  Mr. 


*  Mr.  Holmes  (R.C.S.  Lect. :  Lancet,  1873,  vol.  i.)  shows  that  in  ilio-femoral 
aneurisms  it  is  often  very  difficult  to  say  whether  the  aneurism  is  or  is  not 
limited  to  the  iliac  or  femoral— i.e.,  whether  it  is  wholly  above  or  below  the  place 
where  the  deep  epigastric  and  circumflex  iliac  come  off,  or  whether  the  mouths 
of  these  vessels  open  out  of  the  sac.  In  the  former  case  the  aneurism  would  be 
purely  iliac  or  femoral ;  in  the  latter,  ilio-femoral. 

t  It  being  increasingly  difficult  to  apply  pressure  in  these  cases  without 
dangerous  interference  with  the  peritonaeum  and  its  contents. 
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Wheelhouse  of  aright-sided  popliteal  aneurism,*  by  means  of  continuous  pressure 
for  eight  hours  with  a  Porter's  femoral-compressor.  A  few  months  later  he  wa^ 
admitted  into  the  Leeds  Infirmary  with  a  large  right  iliac  aneurism,!  reaching 
from  Poupart's  ligament  to  within  2  inches  of  the  umbilicus,  and  extending  out- 
wards  almost  to  the  spine  of  the  ilium.  The  swelling,  about  the  size  of  a  small 
cocoa-nut,  was  hard  and  firm  below,  soft  above  ;  it  appeared  to  be  wholly  con- 
nected with  the  external  iliac,  but  to  extend  above  and  overlie  the  common  iliac. 
Pressure  could  not  be  made  on  the  latter  vessel  sufficient  to  stop  the  beating,  as 
the  tumour  was  too  much  in  the  way,  but  it  was  easily  controlled  by  pressure  on 
the  abdominal  aorta.  The  patient  was  kept  under  the  influence  of  ether  for  five 
hours,  Lister's  tourniquet  being  very  slowly  screwed  down  just  over  the  umbilicus 
By  the  end  of  the  time  the  patient  was  black  in  both  limbs,  and  blue  as  far  as  the 
tourniquet.  This  had  been  slightly  relaxed  twice.  No  other  unpleasant  symptom 
arose  during  the  whole  time.  A  quarter  of  an  hour  was  taken  in  relaxing  the 
pressure — a  quarter  turn  of  the  handle  being  made  every  minute.  The  tumour 
had  ceased  to  pulsate  and  was  firm  and  hard.  Pulsation  gradually  recurred  with 
nearly  its  old  force,  but  was  less  "  distensile,"  and  slowly  ceased  altogether,  an 
excellent  recovery  being  made.J 

*  It  is  very  possible  that  the  strain  thrown  on  the  artery  above  during  the 
treatment  by  pressure  on  the  femoral  was  the  cause  of  the  aneurism  higher  up. 
The  liability  of  patients  with  one  aneurism  to  develop  another  may  often  baffle 
the  surgeon.  Mr.  Clutton  (Brit.  Med.  Journ.,  1880,  vol.  i.  p.  441)  records  a  case 
in  which  a  femoral  aneurism  was  cured  by  the  use  of  Esmarch's  bandage  applied 
up  to  the  tumour,  and  a  Petit's  tourniquet  adjusted  over  the  brim  of  the  pelvis. 
The  first  attempt  lasted  an  hour  ;  at  the  second  trial  the  bandage  was  removed 
in  an  hour,  and  the  tourniquet  continued  for  nine  hours,  anesthetics  not  being 
given.  The  aneurism  ceased  to  pulsate  and  began  to  shrink,  but  still  fluctuated. 
Nine  days  after  leaving  the  hospital,  the  patient  died  suddenly  of  an  aortic 
aneurism  rupturing  into  the  pericardium. 

|  Dr.  Diver,  of  Southsea,  has  put  on  record  a  case  in  which  the  external  iliac 
was  tied  in  a  case  in  which  a  popliteal  and  inguinal  aneurism  co-existed  on  the 
right  side.  Gangrene  followed,  a  line  of  demarcation  forming  in  the  lower  third 
of  the  leg.  Amputation  through  the  thigh  was  performed,  and  the  patient  re- 
covered. A  similar  case  of  double  aneurism  is  reported  by  Mr.  Hilton  ( Med.  Ch  ir. 
Trans.,  vol.  lii.  p.  309).  A  tourniquet  was  first  applied  to  the  right  common  iliac 
for  six  hours  without  effect  on  the  aneurisms.  A  second  trial  of  pressure  was 
made,  later  on,  with  a  tourniquet  again  on  the  common  iliac  and  one  on  the 
femoral  at  the  apex  of  Scarpa's  triangle.  In  about  nine  hours  both  aneurisms 
were  cured.    Chloroform  was  used  on  both  occasions. 

X  Cases  of  Dr.  Mapother's  and  Mr.  Holden's,  in  which  ilio-femoral  aneurisms 
were  cured  by  pressure  on  the  common  iliac  and  the  aorta,  will  be  found,  recorded 
by  Dr.  Mapother,  in  the  Bub.  Med.  Press,  March  29,  1865,  and  by  Mr.  Holden,  in 
St.  Barthol.  Rosp.  Reports,  vol.  ii.  p.  190  ;  Syd.  Soc.  Bien.  Bet,:,  1865-6,  pp.  306- 
307.  In  Dr.  Mapother's  case,  instrumental  pressure  on  the  right  common  iliac 
(about  1  inch  below  and  $  inch  to  the  right  side  of  the  umbilicus)  kept  up  for 
twelve  hours  under  chloroform  had  failed.  A  second  attempt,  with  a  Signonm  s 
tourniquet  on  the  end  of  the  abdominal  aorta,  and  a  Skey's  tourniquet  ou  the 
femoral  just  as  it  left  the  sac,  pressure  being  kept  up  for  four  hours  and  a  half, 
made  the  tumour  solid  and  pulseless.  Two  rigors  followed,  and  a  carbuncle 
formed  at  the  site  of  the  first  compression.  In  Mr.  Holden's  patient  the  aneurism 
was  also  large,  and  double  aortic  valvular  disease  was  present,  Chloroform  «a> 
given  here  continuously  for  an  hour  and  a  half,  and  then  with  cautious  inter- 
missions,  owing  to  the  state  of  the  pulse  and  breathing,  for  the  rest  of  the  treat- 
ment, which  lasted  four  hours. 
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In  ruptured  *  femoral  aneurism  the  old  operation  (facilitated  by 
the  application  of  a  tourniquet  above)  would  usually  be  indicated, 
but  Mr.  Southam  has  briefly  reported  f  a  case  in  which  he  tied  the 
external  iliac  successfully  in  a  patient  whose  femoral  aneurism 
suddenly  ruptured  and  became  diffuse.  The  effused  blood  was 
quickly  absorbed,  and  there  was  never  any  tendency  to  gangrene. 
Complete  power  over  the  limb  was  regained. 

2.  Wounds. — A  wound  of  the  external  iliac  is  so  rare  as  to  be 
almost  unknown.}:  It  has  been  frequently  tied  for  hemorrhage 
from  parts  below — e.g.,  for  secondary  hcemorrhage  after  wounds 
of  the  femoral  high  up,  after  ligature  of  the  femoral,  and  after 
amputation  at  or  near  the  hip.  The  futility  §  of  this  treatment  is 
thus  shown : 

Dr.  Otis  ||  gives  a  summary  of  twenty-six  cases  in  which  the  external  iliac  was 
tied  for  such  cases  as  the  above.  Of  these,  twenty-three  ended  fatally,  a  mortality 
of  88.4  per  cent.  The  uselessness  of  trusting  to  ligature  of  the  external  iliac  in 
such  cases,  instead  of  either  securing  the  wounded  vessel  itself,  or  trusting  to 
I  well-applied  pressure,  was  long  before  this  insisted  on  by  Guthrie,  This  question 
is  alluded  to  again  below,  but  in  proof  of  the  above  statement  a  case  **  may  be 
mentioned  here,  in  which  hemorrhage  returned  after  ligature  of  the  external 
iliac,  and  was  arrested  by  well-applied  pressure.  The  patienb  had  been  wounded, 1 
January  15,  1865,  by  a  mini6  ball,  entering  at  the  upper  and  inner  part  of  the 
thigh,  and  emerging  near  the  knee.  The  wound  becoming  sloughy,  haemorrhage 
occurred — March  23  and  31 — and  the  external  iliac  was  tied.  April  21.  Hasmor- 
rhage recurred  from  the  upper  gun-shot  wound,  and  was  successfully  restrained 
by  a  horseshoe  tourniquet,  constantly  kept  on  for  two  weeks,  when  it  was 
omitted,  without  any  subsequent  haemorrhage.  The  wounds  were  now  healing 
kindly,  when — May  31 — dysentery  set  in,  carrying  off  the  patient,  June  15,  two 
and  a  half  months  after  the  operation  of  ligature. 

3.  Elephantiasis.  —  Ligature  of  the  external  iliac  or  femoral 
(when  the  condition  of  the  soft  parts  admit  of  it)  has  been  ex-- 

*  In  an  interesting  case  recorded  by  Dr.  Sheen,  of  Cardiff  (Brit.  Med.  Journ., 
1882,  vol.  ii.  p.  720),  the  femoral  aneurism,  for  which  the  external  iliac  was  tied 
successfully,  changed  its  shape  suddenly,  having  burst  some  of  its  coats,  appa- 
rently, but  not  all,  on  the  day  of  operation. 

t  Brit.  Med.  Journ.,  1883,  vol.  i.  p.  818. 

X  The  only  case  with  which  I  am  acquainted  is  one  quoted  by  Mr.  Erichsen 
from  Velpeau  (Nouv.  Mem.  de  Mid.  Oper.,  t.  i.  p.  175),  in  which  the  above  French 
surgeon  was  suddenly  called  upon  to  tie  the  external  iliac  for  a  knife-wound. 
Though  there  had  been  no  preliminary  dilatation  of  the  collateral  circulation 
either  by  pressure  or  by  the  presence  of  an  aneurism,  the  result  was  successful. 

§  It  is  fair  to  state  that  Mr.  Bartleet,  of  Birmingham,  published  a  case  in 
which  the  external  iliac  was  tied  successfully  after  secondary  haemorrhage  from 
the  common  femoral,  the  latter  having  been  tied  for  aneurism  of  the  femoral 
artery.  Previous  to  ligature  of  the  external  iliac,  "  sponge-pressure  "  and  pressure 
by  means  of  a  Martin's  bandage  were  tried,  but  no  details  are  given.  It  is  note- 
worthy that  the  catgut  ligature  applied  to  the  femoral  in  this  case  came  away  on. 
the  seventh  day  (the  first  day  of  the  haemorrhage)  unobserved,  and  surrounding  a 
small  slough  of  the  artery.    It  had  been  tied  "  tightly.'' 

II  Med.  and  Surg.  History  of  the  War  of  the  Rebellion,  pt.  iii.  p.  788. 

H  Wounds  and  Injuries  of  the  Arteries,  Lects.  v.  and  vi. 

**  Otis,  loc.  supra  cit.,  p.  40. 
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tolled  by  some  surgeons  in  the  treatment  of  this  affection.*  A 
larger  experience  shows,  however,  that  when  cases  thus  treated 
are  watched,  the  cures  cannot  be  relied  upon  as  permanent. 
Moreover,  too  little  value  has  been  attached,  in  reported  cures  by 
ligature  of  the  main  vessel,  to  the  thorough  rest  and  elevated  1 
position  entailed  by  tying  the  artery .f 

This  operation  should,  I  think,  be  reserved  for  those  cases 
(which  will  be  very  few)  in  which  Martin's  bandages  cannot  be 
applied,  owing  to  cracks,  foul  ulcers,  or  burrowing  sinuses.  Here 
the  ligature  may  be  used  after  explaining  its  risks  to  the  patient, 
but  only  as  a  subsidiary  measure.  The  bandage  will  have  to 
be  used  as  well  later,  and  persisted  in,  during  the  day  at  least, 
probably  for  life. 

4.  As  a  distal  operation  in  aneurism  of  the  common  iliac,  liga- 
ture of  the  external  iliac  has  been  so  unsuccessful  here  as  to  call 
for  no  further  comment. 

Surgical  Anatomy. 

Extent. — From  the  lumbo-sacral  articulation  to  a  point  just 
internal  to  the  centre  of  Poupart's  ligament.  Length. — 3-}-  to 
4  inches. 

Surface  Marking. — Prom  a  point  an  inch  below  and  to  the 
left  of  the  umbilicus  to  a  point  just  internal  to  the  centre  of 
Poupart's  ligament. 

Eelations  : —  In  Front. 

Peritonaeum,  small  intestines. 
Iliac  fascia. 

Lymphatic  glands  and  vessels. 
Genito-crural  nerve  (genital  branch). 

*  An  apparently  successful  case  is  reported  by  Mr.  Leonard,  of  Bristol. 
Measurements  are  given  nearly  three  years  after  the  operation,  showing  that  the 
success  was  then  maintained.  Five  years  later  the  patient  reported  that  "  his  leg 
was  much  the  same "  as  at  the  last  report.  Bandaging  does  not  appear  to 
have  been  made  use  of  here.  Prof.  Buchanan  (Brit.  Med.  Journ.,  November  23, 
1867  ;  Syd.  Soc.  Bien.  Retr.,  1867-8,  p.  300)  reports  a  case,  seven  months  after 
the  operation,  apparently  cured  by  ligature  of  the  external  iliac,  after  failure  of 
rest  and  methodical  compression  (this  was  before  the  introduction  of  Martin's 
bandage).  Three  months  later  it  is  candidly  stated  that  the  disease  had  recurred 
to  a  considerable  degree.  Dr.  White,  of  Harvard  University  {Intern.  Encycl.  of 
Surg.,  vol.  ii.  p.  631),  quotes  Wernher  (reference  not  given)  as  having  followed 
up  thirty-two  cases  ;  in  all  there  was  an  immediate  reduction  of  size,  but  the 
relief  was  permanent  in  three  only.  Dr.  Pinnock,  of  Melbourne  (Lancet,  1S70, 
vol.  i.  p.  44),  gives  a  case  in  which  no  permanent  benefit  followed  on  ligature  of 
the  femoral  artery. 

t  A  severe  case  of  Mr.  Whitehead's  is  briefly  reported  in  the  Brit.  Med.  Journ.. 
1882  vol.  ii.  p.  1043.  The  disease  had  lasted  seventeen  years,  and  had  been  asso- 
ciated with  attacks  of  erysipelas.  "  The  treatment  (successful)  had  consisted  in 
rest  massage,  elastic  pressure,  compression  of  the  femoral  artery,  and  r"^bing 
down  the  tubercles  with  pumice-stone.  The  knee,  which  had  become  flexed  and 
ankylosed  by  bony  union,  was  straightened  by  sawing  through  the  site  of  tne 
original  joint." 
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Spermatic  vessels  \      Crossing  artery  near  Poupart's 

Circumflex  iliac  vein      J  ligament. 
Outer  Side.  Inner  Side. 

Psoas  (above).  External  iliac  Iliac  fascia. 

Iliac  fascia.  arteT-  Vein. 

Behind. 

Iliac  fascia.  Vas  deferens  (clipping 

Vein  (above).  from  internal  ring 

Psoas  (below).  to  pelvis). 

Collateral  Circulation. 

Deep  epigastric  with        Internal  mammary,  lower  in- 

tercostals,  and  lumbar. 

Deep  circumflex  iliac  with  Ilio-lumbar,  lumbar,  and  glu- 
teal. 

Gluteal  and  sciatic  with        Internal  and  external  circum- 

flex. 

Comes  nervi  ischiadici  with  Perforating  branches  of  pro- 
funda. 

Obturator  with        Circumflex  arteries  and  epi- 

gastric. 

Internal  pudic  with        External  pudic. 

Operation. — (i)  By  the  lower  and  more  transverse  incision  ol 
Sir  A.  Cooper.  (2)  By  the  higher  and  more  vertical  incision  of 
Abemethy.  The  two  are  compared  at  p.  598.  (3)  By  the  intra- 
peritoneal method,    (p.  612). 

(1)  Incision  of  Sir  A.  Cooper. — This  is  the  method  more  fre- 
quently made  use  of.  The  diet  having  been  limited,  and  the 
bowels  having  been  freely  moved  for  some  days  before  the  ope- 
ration, the  parts  shaved,  and  the  hip  slightly  *  flexed,  an  incision 
is  made  4  inches  long  (4^  to  5  if  there  be  very  much  fat,  or  if 
the  parts  are  pushed  up  by  a  contiguous  aneurism),  parallel  with 
Poupart's  ligament,  and  nearly  an  inch  above  it,  commencing 
just  outside  the  centre  of  the  ligament  and  extending  outwards 
and  upwards  beyond  the  anterior  superior  spine,  t  The  super- 
ficial fascia  and  fat,  varying  in  amount,  being  divided,  and  the 
superficial  circumflex  iliac  vessels  secured,  the  external  oblique, 
both  fleshy  and  aponeurotic,  is  cut  through,  and  then  the  fleshy 
fibres  of  the  internal  oblique  and  transversalis.  This  is  done 
either  by  using  the   knife  alone,  lightly  and  carefully,  or  by 

*  So  that  the  skin  may  not  be  too  much  relaxed  before  being  incised.  Later 
on,  to  relax  the  parts,  the  hips  may  be  more  strongly  flexed. 

t  The  incision  may  have  to  be  made  higher  than  usual,  owing  to  the  upward 
extension  of  the  aneurism,  to  enable  the  surgeon  to  tie  either  the  upper  part  of 
ne  external  or  the  common  iliac.    On  this  point  see  the  remarks  on  the  com- 
parison of  Cooper's  and  Abernethy's  operation,  p.  598.    Often  in  these  cases  of 
upward  extension  of  the  aneurism,  the  sac  is  found  to  involve  the  lower  part  of 
artei7>  and  to  have  overlapped  the  upper  portion. 
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taking  up  each  layer  with  forceps,  nicking  it  and  slitting  it  up 
on  a  director.     If  the  wound  be  sponged  carefully,*  a  layer  of 
cellular  tissue  can  usually  be  seen  between  the  muscles,  however 
thin  they  are.    Any  muscular  branches  should  be  secured  with 
Spencer  Wells'  forceps  as  soon  as  cut ;  and  in  pushing  a  director  ' 
beneath  the  muscles  as  little  damage  as  possible  should  be  done, 
owing  to  the  proneness  to  cellulitis  later  on,  and  to  the  proximity, 
in  a  thin  patient,  of  the  peritonaeum.    The  fascia  transversalis, 
when  exposed,  will  be  found  to  vary  a  good  deal  in  thickness  and 
in  the  amount  of  fat  which  it  contains.    It  is  to  be  divided  very 
carefully,!  and  the  extra-peritonseal  fat,  if  present,  will  next 
come  into  view.     First  one  and  then  two  fingers  being  intro- 
duced, the  peritonEeum  is  to  be  gently  stripped  up  from  the  iliac 
fossa  towards  the  middle  line — i.e.,  upwards  and  inwards  as  far 
as  the  inner  border  of  the  psoas,  t    In  doing  this  care  must  be 
taken,  especially  in  the  dead  body,  not  to  separate  the  iliac  fascia 
and  the  vessels  from  their  position  on  the  psoas,  not  to  tear  this 
muscle,  and  not  to  lacerate  the  peritonaeum.     As  soon  as  the 
peritonaeum  has  been  well  raised,  an  assistant  keeps  this  and  the 
upper  lip  of  the  wound  well  out  of  the  way  by  means  of  broad 
retractors.    The  surgeon  then  feels  for  the  pulsation  of  the  artery 
on  the  inner  border  of  the  psoas,  and  carefully  opens  the  layer 
of  fascia  which  ties  the  vessel  to  the  psoas,  and  forms  a  weak 
sheath  to  it.    This  should  be  done  i£  inch  above  Poupart's  liga- 
ment^ and  the  needle  passed  from  within  outwards,  carefully 
avoiding  the  vein  on  the  inner  side  and  the  genito-crural  nerve 
outside  and  in  front.    In  difficult  cases  the  ligature  (of  sterilised 
silk,  or  kangaroo-tail)  must  mainly  be  passed  by  touch,  but  a  free 

*  In  some  cases  where  the  circulation  has  been  much  interfered  with  by  an 
aneurism,  most  copious  haemorrhage,  -especially  venous,  has  been  met  with  in  the 
earlier  steps  of  this  operation. 

t  Dr.  Sheen  (loc.  supra  cit. )  thus  writes  of  the  accident  which  may  happen  here ; 
"  I  made  the  incision  somewhat  too  high,  and,  in  consequence,  opened  the  peri- 
tonaeum, which  I  mistook  for  transversalis  fascia.  Even  then  I  was  in  a  little 
doubt,  because  some  (omental)  fat  presented  itself,  which  very  much  resembled 
the  fat  seen  in  the  previous  case  (fat  around  the  vessel),  but,  in  pushing  this  up 
gently,  a  knuckle  of  bowel  came  into  view,  which  settled  the  matter."  The 
wound  in  the  peritonaeum  was  sewn  up  with  two  fine  carbolized  sutures,  and  the 
case  did  perfectly  well. 

X  Great  care  is  needed  here  if  the  peritonaeum  is  adherent.  This  condition, 
when  present,  is  usually  found  above.  It  is  especially  Ukely  in  long-standing 
cases,  and  where  the  aneurism  has  caused  irritative  and  inflammatory  changes. 
By  some  it  is  held  that  the  transversalis  fascia  can  always  be  stripped  up  along 
with  the  peritonajum.  As  this  fascia  is  thickened  and  attached,  close  to  Poupart  s 
ligament,  to  form  the  deeper  crural  arch  and  front  of  the  femoral  sheath,  it  is 
very  doubtful  if  it  can  ever  be  detached  unless  it  is  divided  or  torn  through  The 
latter  is  very  easy  on  an  aged  corpse. 

§  So  as  to  lie  well  above  the  origin  of  the  deep  epigastric,  which  usually  com*, 
off  i  or  i  inch  above  Poupart's  ligament.  The  absence  of  any  other  brancii 
should,  if  possible,  be  verified. 
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incision  adequate  use  of  retractors,  and  light  thrown  in  by  a  large 
Mirror  will  usually  allow  the  surgeon  to  see  what  he  is  doing.  The 
Sect  of  tio-htening  the  ligature  being  satisfactory  it  is  cut  short 
Zd  dropped  in,  the  divided  muscles  are  then  brought  together  with 
hnried  Sit  sutures,  sufficient  drainage  provided,  and  the  super- 
ficial wound  closed.  The  parts  must  be  kept  relaxed  by  propping 
the  chest  up  slightly  and  flexing  the  knees  over  a  pillow,  but  too 
much  flexion  of  the  groin  is  to  be  deprecated  as  causing  a  deep 
sulcus  from  which  discharges  will  escape  with  difficulty.    The  limb 

Fig.  145. 


Ligature  of  the  external  iliac  artery.  The  peritonaeum  is  held  out  of  the  way 
above  and  at  the  two  angles  of  the  wound.  Below  are  seen,  from  without  inwards, 
the  iliacus,  psoas,  genito-crural  nerve,  the  artery  (with  a  ligature  beneath  it),  and 
the  vein. 

The  incision  below  is  that  for  ligature  of  the  common  femoral. 

is  evenly  bandaged  from  the  toes  upwards,  raised  and  kept  covered 
in  cotton-wool,  with  hot  bottles  placed  in  the  bed.*  In  case  of 
threatening  gangrene,  assistants  should  persevere  in  a  trial  of 
friction  of  the  limb  from  below  upwards.  Where  there  is  a 
history  of  syphilis,  appropriate  remedies  should  be  given  after  the 
operation. 

(2)  Incision  of  Abernethy. — In  his  first  operation  this  sur- 
geon made  his  incision  in  the  line  of  the  artery  for  about  3  inches, 
commencing  nearly  4  inches  above  Poupart's  ligament.    Later  on 


*  If  the  patient  be  restless,  as  in  delirium  tremens,  a  long  splint  should  be 
applied. 
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he  modified  his  incision  by  making  it  less  vertical  and  more  curved 
with  its  convexity  downwards  and  outwards,  and  extending  between 
the  following  points — viz.,  one  about  I  inch  internal  and  i  inch 
above  the  anterior  superior  spine  to  i|  inch  above  and  external 
to  the  centre  of  Poupart's  ligament. 

The  respective  advantages  and  disadvantages  of  the  methods 
of  Cooper  and  Abernethy  appear  to  be  the  following  :  Cooper's  is 
rather  the  easier,  interfering,  as  it  does  with  the  peritonaeum  less, 
and  lower  down.  It  is  most  suitable  to  those  cases  which  do  not 
extend  far,  if  at  all,  above  Poupart's  ligament.  The  risk  of  ventral 
hernia  would  appear  to  be  less.  On  the  other  hand,  where  the 
extent  to  which  the  aneurism  reaches  upwards  is  not  exactly  known, 
Abernethy 's  operation,  hitting  off  the  artery,  as  it  does,  higher  up, 
or  some  modification  of  that  given  (p.  606)  for  ligature  of  the 
common  iliac  will  be  found  preferable. 

Difficulties  and  Possible  Mistakes. 

(i)  Too  short  an  incision.  Here,  as  in  colotomy  and  other  deep 
operations  on  the  abdominal  wall,  every  layer  must  be  cut  to  the 
full  extent  of  the  superficial  ones.  Otherwise  the  operator  will 
be  working  at  the  bottom  of  a  conical,  confined  wound.  (2)  A 
wrongly  placed  incision — i.e.,  one  which,  by  going  too  near  the 
middle  line,  opens  the  internal  abdominal  ring,  or  which,  if  too  low, 
may  come  too  near  the  cord.  (3)  Disturbing  the  planes  of  cellular 
tissue  needlessly  or  roughly.  (4)  Wounding  the  peritonaeum,  owing 
to  a  hasty  incision  through  a  thin  abdominal  wall,  by  rough  use  of 
a  director,  especially  if  the  peritonaeum  is  adherent  in  the  neigh- 
bourhood of  the  sac,  or  fused  with  the  transversalis  fascia.  The 
peritonaeum  is  often  difficult  to  distinguish;  it  is  bluish  in  aspect, 
but  of  course  not  smooth,  being  covered  with  cellular  tissue  which  I 
connects  it  to  the  extra-peritonaeal  fat.  (5)  Stripping  up  the  peri- 
tonaeum roughly  and  too  far.  (6)  Detaching  the  artery  from  the 
psoas.  (7)  Lacerating  the  psoas.  (8)  Tying  or  injuring  the  vein. 
(9)  Including  the  genito-crural  nerve.  (10)  An  abnormal  position 
of  the  artery.  This  may  be  due  to  an  exaggeration  of  that  naturally 
tortuous  condition  of  the  artery  which  is  especially  likely  to  be  met 
with  in  patients  advanced  in  life.  Another  unusual  course  of  dis-  - 
placement  may  be  met  with  in  extravasated  blood,  when  an  aneurism 
has  given  way. 

Sir  W.  Fergusson  briefly  reported  {Brit.  Med.  Journ.,  1873,  vol.  i.  p.  2S6)  an 
instance  of  this  kind,  in  which  the  sac  gave  way  after  repeated  manipulation. 

Causes  of  Failure  and  Death. 

1.  Gangrene.  In  some  cases,  where  the  limb  does  not  become 
gangrenous,  the  vitality  is  very  feeble  and  requires  much  attention. 

Thus,  in  Mr.  Eivington's  case  ( Clin.  Soc.  Trans.,  vol.  xix.  p.  45). loss  of  sensa* 
tion  was  noticed  on  the  fourth  day,  followed  by  paralysis  of  most  of  the  muscles. 
Though  gangrene  did  not  appear,  and  the  patient  survived  five  and  a  half  months, 
the  limb  was  "  on  the  verge  of  gangrene,"  as  shown  by  sores  appearing  on  the 
heel  and  great  toe.*  

*  In  one  of  Dr.  Sheen's  cases  already  referred  to,  four  days  after  the  operation 
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2  Secondary  hemorrhage.  This  is  especially  likely  if  the 
wound  becomes  septic  and  if  catgut  is  used.  This  fatal  result 
may  be  long  deferred. 

Thus  in  Mr.  Kivington's  case  [he.  supra  cit.),  the  patient  died  of  secondary 
hemorrhage  five  and  a  half  months  after  the  operation  ;  the  wound  had  been 
found  septic  at  the  first  dressing  ;  a  catgut  ligature  was  used. 

Early  recurrence  of  pulsation  may  be  ominous  of  secondary 
haemorrhage.  . 

In  a  case  of  Sir  A.  Cooper,  the  hemorrhage  which  proved  fatal  a  fortnight 
after  the  operation  was  found  to  be  due  to  a  large  collateral— viz.,  an  abnormal 
obturator  arising  immediately  above  the  site  of  ligature  (Roux,  Paralltle  de  la  Chir. 
Anglaise  avec  la  Chir.  Frangaise,  <&c,  pp.  278,  279). 

3.  Cellulitis.  Septicemia.  Pyaemia.  Owing  to  the  number  of 
planes  of  cellular  tissue  met  with  here,  any  needless  or  rough 
disturbance  of  the  parts,  inadequate  drainage,  or  a  septic  condition 
supervening  are  extremely  to  be  deprecated.  The  wound  should  be 
opened  up  at  once  if  any  collection  of  fluid  is  suspected.  4.  Peri- 
tonitis. 5.  Tetanus,  from  including  the  genito-crural  nerve. 
6.  Phlebitis  and  secondary  hemorrhage  from  injury  to  the  externa, 
iliac  vein.  7.  Suppuration  of  the  sac  with  its  attendant  dangers 
of  septic  infection  and  secondary  hemorrhage.*  This  accident  is 
far  from  uncommon  in  cases  of  inguinal  aneurism  after  ligature. 
No  pains  should  be  spared  to  prevent  its  occurrence  by  taking 
every  step  to  keep  the  wound  strictly  aseptic  from  first  to  last,  and 
thus  to  secure  early  and  sound  healing.  Absolute  rest  should  also 
be  enforced  upon  the  patient.  If  suppuration  take  place  it  will 
usually  be  within  two  months  of  the  date  of  ligature.  The 
symptoms  need  not  be  alluded  to  here  beyond  pointing  out  that 
pulsation  is  one  of  very  grave  omen.  When  it  is  evident  that 
suppuration,  if  not  established,  is  inevitable,  the  surgeon  should  so 
arrange  his  time  as  to  choose  a  suitable  occasion  both  as  to  assist- 
ance and  a  good  light  for  interfering.  Allowing  the  suppurating 
sac  to  open  spontaneously  should  not  be  thought  of,  not  only 
because  of  the  risk  of  hemorrhage,  the  want  of  preparation,  &c, 
but  because  septic  infection  is  now  made  very  probable.  The 
operative  steps  are  much  the  same  as  in  the  old  operation  for 
aneurism,  for  which  the  reader  is  referred  to  p.  619.  It  may  be 
here  pointed  out  that  in  this  case  there  is  more  chance  of  the 
haemorrhage  taking  the  form  of  a  general  oozing  from  the  sac,  and 
not  that  of  a  gush  or  spirt  of  blood.  Moreover,  if  the  collateral 
circulation  has  been  well  established,  there  is  also  the  probability 

a  large  patch  of  skin  on  the  outer  side  of  the  thigh  was  noticed  to  be  darkish  in 
colour,  and  to  pit  on  pressure,  though  normal  as  to  sensation.  The  case  did  quite 
well. 

*  Very  occasionally  secondary  haemorrhage  may  take  place  to  a  slight  amount, 
and  leave  off  spontaneously.  Thus,  in  one  of  Dr.  Sheen's  cases,  five  weeks  after 
the  operation  "  about  an  ounce  of  bright-red  blood  came  from  the  slight  remain- 
ing wound,  and  a  slight  oozing  again  after  a  few  days,  but  there  was  no  further 
hemorrhage." 
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of  the  sac  being  fed  by  some  additional  branch,  which,  perhaps, 
entering  deep  down,  may  be  a  cause  of  much  embarrassment. 
8.  Recurrence  of  pulsation.    This  is  especially  likely  to  occur  when 
a  catgut  ligature  has  been  used  and  given  way,  owing  to  its  being 
softened  by  suppuration.   Over-free  collateral  circulation  will  cause 
recurrence  of  pulsation  quickly  ;  and  melting  down  of  soft  coagu- 
lum  (this  appearing  to  be  all  that  the  blood  can  do  in  the  way  of 
clotting)  will  bring  about  the  same  cause  of  failure  later  on.  In 
these  cases,  the  following  courses  are  open  in  the  matter  of  the 
external  iliac — viz.,  well-adjusted  and  carefully  maintained  pressure 
and  the  old  operation.    Ligature  of  the  vessel  lower  down — i.e., 
between  the  first  and  the  aneurism — and  amputation  are  not  avail- 
able here.*    Two  other  conditions  which  may  supervene  and  prove 
troublesome  should  be  mentioned  here — viz.  :  9.  Formation  of  a 
ventral  hernia.    This  should  be  prevented  as  far  as  possible  by 
ensuring  primary  union,  and  by  the  use  of  deep  chromic-gut 
Sutures  in  the  cut  muscles.    Later  on,  if  this  complication  threaten 
an  appropriate  belt  should  be  worn.    10.  Coming  away  of  the 
ligature  long  after  the  operation  through  a  persistent  sinus  or 
re-opened  wound.    This  may  happen,  even  in  a  wound  kept 
sweet  from  first  to  last,  if  a  silk  ligature  has  not  been  properly 
sterilised,  or  if  one  of  too  close  texture  is  used.    See  the  foot- 
note, p.  446. 


LIGATURE  OF  THE  COMMON  ILIAC  (Fig.  146). 
Indications. — Very  few: 

1.  Aneurisms.  Especially  those  inguinal  aneurisms  which 
affect  the  external  iliac  in  its  upper  part,  above  the  origin  of  the 
deep  epigastric,  occupying  the  iliac  fossa  and  lower  part  of  the 
abdomen.  When  such  aneurisms  are  progressing  steadily,  when 
they  have  resisted  a  trial  of  pressure,  and  are  not  thought 
amenable  to  the  old  operation,  ligature  of  the  common  iliac  is 

indicated.  .  . 

The  following  remarks  by  one  of  the  chief  living  authorities  on 
aneurism,  Mr.  Holmes  (R.  0.  S.  Lectures  (Lancet,  1873,  vol.  1. 
p.  297),  will  aid  the  surgeon  in  coming  to  a  decision  in  this  most 
important  matter : 

"Allowing  that  an  iliac  aneurism  is  amenable  to  all  three  methods  of  treat- 
ment—the Hunterian,  by  ligature  of  the  aorta  or  common  iliac  ;  the  old  opera- 
tion, by  laying  open  the  sac  and  securing  the  artery  or  arteries  opening  into  and 

*  In  one  case  [Syd.  Soc.  Bien.  Betr.,  1873-4,  p.  220)  after  ligature  of  the 
external  iliac  for  a  femoral  aneurism  with  catgut,  and  premature  absorption  of 
this  on  the  fifth  day  (the  wound  suppurated  freely,  and  antiseptic  precautions  do 
not  appear  to  have  been  taken),  pulsation  returned,  and  the  swelling  enlarged. 
The  patient  was  operated  upon  again,  and  a  stout  carbolised  hempen  ligature 
made  use  of,  one  end  being  left  long.  Though,  owing  to  the  close  matting  ot 
parts,  the  peritonaeum  was  wounded  twice,  and  intestines  and  omentum  pro- 
truded, the  patient  recovered. 


LIGATURE  OF  THE  COMMON  ILIAC.  601 

a       method  of  compression  applied  to  the  aorta  or  common  iliac 

°U!  H  ink  n^^n  o"l1  deny  thTthe  number  of  cures  by  the  latter  method  bears 
__I  think  no  one  coma  i     y  tho  cureg  fay  the 

*„^J^^  ^  «*«  — d  iS  -  ^  Prettynearl7 
""SSI  this  is  far  from  settling  the  question;  compression,  doubtless,  often 
,icceeds  but  i  also  often  fails.  It  is  not  without  its  risks.  It  usually  requxr  s 
tCprolonged  use  of  chloroform,  and  this  cannot  always  be  borne  by  the 

^  The  question  of  applying  the  old  method  in  preference  to  the  Hunterian  hi 
those  casts  rare,  it  may  bet  but  which  ^ust  sometimes  be  met  with)  in  which 
Assure  ha  failed,  is  one  which  Mr.  Syme's  brilliant  operations  have  put  m  a 
ZZ  new  light.  And,  I  must  say,  for  my  own  part,  that,  looking  at  the  awful 
moSty  which  has  attended  the  ligature  of  the  common  iliac  for  aneurism,  and 
The  uniform  fatality  of  the  same  operation  on  the  aorta,  I  think  Mr.  Byrne  s 
suction  ought  to  be  put  to  the  test  of  more  extended  experience,  although  the 
facts  and  reasonings  which  I  have  adduced  will  show  that  I  am  not  insensible  to 
the  risks  which  attend  the  performance  of  the  operation,  to  the  probability  ot 
secondary  hemorrhage,  and  to  the  extensive  injury  which  must  be  inflicted 
upon  parts  in  the  immediate  neighbourhood  of  important  organs." 

Mr  Holmes,  then,  in  proof  of  the  great  fatality  of  the  Hunterian  operation  on 
the  common  iliac,  quotes  the.  list  collected  by  Dr.  Stephen  Smith  (Amer.  Journ 
Med.  Sri.,  July  i860,  vol.  xl.),  in  which,  out  of  fifteen  cases  in  which  that  vessel 
was  tied  for  aneurism,  only  three  can  be  reckoned  as  definitely  cured. 

Mr  Holmes'  belief  that  subsequent  experience  has  not  been  more  favourable  is 
supported  by  a  table  of  65  cases,  tabulated  by  Dr.  Packard.*  Of  these  65  cases, 
no  fewer  than  51  died,  only  14  recovering,  giving  a  general  mortality  of  78.46  per 

•cent.t  ■ 

Mr.  Holmes  goes  on  to  discuss  the  old  operation,  and,  in  answer  to  the  objection 
that,  though  the  Hunterian  operation  has  been  attended  with  "  awful  mortality  " 
here,  we  are  not  made  more  secure  by  operating  on  an  artery,  perhaps  not  much 
more  than  3  inches  lower  down,  and  already  involved  in  disease,  writes  :  "  I  reply 
that  if  we  grant  the  artery  where  it  is  involved  in  the  sac  to  be  healthy  enough 
to  bear  the  ligature,  many  advantages  may  be  found  in  the  old  operation  •  over 
that  of  Hunter  First,  the  clot  is  removed,  and  the  sac  laid  open  ;  con- 
sequently, that  softening  of  clot  and  inflammation  of  a  closed  sac  lying  in 
proximity  to  the  peritonaeum,  which  is  so  surely  fatal,  is  obviated.  Next,  the 
ligature  will  probably  be  placed  on  the  external  iliac  instead  of  the  common,  and 
thus  the  chances  of  gangrene  will  be  greatly  diminished,  since  the  internal  iliac 
and  its  branches  are  left  open.'  Thirdly,  the  artery  is  tied  at  a  point  where  most 
likely  the  peritonaeum  and  viscera  have  been  pushed  away  from  it  by  the  sac,  so 
that  there  is  less  risk  of  hurtful  interference  with  these  latter  in  the  operation. 

•  *  Trans.  Amer.  Surg.  Assoc.,  vol.  i.  p.  234.  Sixty-seven  cases  are  given,  but 
the  result  is  not  stated  in  two. 

t  Grouping  these  cases  into  classes,  after  Dr.  Smith's  example,  in  order  to 
obtain  more  satisfactory  deductions,  Dr.  Packard  concludes  as  follows  : — 
(i)  Those  cases  in  which  the  operation  was  done  for  the  arrest  of  haemorrhage  : 
22  cases,  of  which  19  died  and  3  recovered  ;  mortality,  86.36  per  cent,  (ii)  Those 
in  which  it  was  done  for  the  cure  of  aneurism  :  35  cases,  of  which  24  died  and 
9  recovered,  the  result  not  being  stated  in  2 ;  mortality  in  33  cases,  72.72  per 
cent,  (iii)  Those  cases  in  which  tumours  simulating  aneurism  led  to  its  per- 
formance :  5  cases,  4  of  which  died  and  1  recovered,  (iv)  Those  in  which  the 
vessel  was  secured  to  prevent  haemorrhage  during  the  removal  of  a  morbid  growth : 

cases,  all  of  which  died. 
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And,  lastly,  the  total  excision  of  the  tumour  precludes  any  such  relapse  as  occurs 
sometimes  after  the  Hunterian  operation. 

"  Against  these  advantages  must  be  set  the  undoubted  risks  of  secondary 
haemorrhage,  even  in  cases  where  the  immediate  dangers  of  the  operation  have 
been  surmounted.  What  this  risk  is  we  have  no  means  of  judging  until  our 
experience  of  this  operation  becomes  greater  ;  but  I  am  under  the  impression 
that  Mr.  Syme  much  underrated  it,  in  consequence  of  having  operated  chiefly 
upon  traumatic  aneurism." 

Farther  on,  Mr.  Holmes  writes,  while  "  maintaining  that  the 
old  doctrine  on  which  the  superiority  of  Hunter's  operation  is? 
based  is  quite  true  in  general,  I  should  have  no  objection  in  the 
particular  instance  of  iliac  aneurism  to  follow  Mr.  Syme's  practice ; 
at  least,  until  further  experience  of  it  should  show  that  it  is  wrong : 
only  the  less  dangerous  expedient  of  rapid  compression  of  the  trunk 
artery  under  chloroform,  or  gradual  compression,  with  or  without 
chloroform,  should  first  be  tried." 

The  same  authority,  when,  later  on,  discussing  the  value  of 
pressure,  brings  out  the  following  facts.  That,  while  rapid  com- 
pression under  chloroform  is  a  mode  of  treatment  by  which  most 
gratifying  success  has  been  obtained  in  iliac  as  well  as  aortic 
aneurism,  it  exposes  the  patient  to  serious  dangers.  Amongst 
these  are  enteritis  and  peritonitis  from  bruising  of  small  intestine, 
mesentery,  meso-colon,  and  sympathetic ;  hasmaturia ;  failure  of 
pulse  and  breathing  when  the  pad  is  screwed  down.  On  account 
of  these  very  real  dangers,  which  every  dexterity  may  not  obviate, 
Mr.  Holmes  advocates  a  trial  of  gradual  compression,  as  safer, 
though  less  efficient,  and  he  points  out  that  the  relations  of  the 
common  iliac  are  less  complicated  than  those  of  the  aorta,  and, 
"as  we  get  further  to  one  side,  there  is  more  chance  for  the  intes- 
tines to  slip  out  of  the  way."  * 

2.  Wounds.  These  may  be  gunshot  or  bayonet  wounds,  or  knife 
stabs  of  the  vessel  itself,  or  the  internal  iliac  or  its  branches,  usually 
the  latter.  The  haemorrhage  calling  for  ligature  seems  to  be  usually 
secondary.!  Gunshot  wounds  of  the  common  iliac  have  a  fresh 
interest  now,  owing  to  the  recent  advances  in  surgery  in  the  treat- 
ment of  gunshot  wounds  of  the  abdomen. 

Dr.  S.  Smith  |  gives  two  cases  of  ligature  of  the  common  iliac 
for  wounds  : 

One  was  from  a  musket-ball  which  injured  the  vessel  itself,  passed  through  the 


*  Mr.  Holmes  draws  attention  also  to  this  most  important  point—  i.e.,  that 
rapid  coagulation  in  an  aneurismal  tumour  cannot  be  regarded  as  in  itself  a  means 
of  cure,  but  only  as  the  commencement  of  a  process  which,  if  not  interrupted, 
may  result  in  cure,  and  that  thus,  while  pulsation  may  diminish  soon  after  a 
trial  of  compression,  it  may  not  absolutely  cease  for  quite  a  month. 

t  It  would  naturally  be  thought  that  haemorrhage  from  a  wound  of  the  common 
iliac  would  be  fatal  before  a  ligature  could  be  applied.  Dr.  Otis  gives  a  case  in 
which  this  vessel  was  wounded  by  a  ball  entering  from  the  buttock  through  the 
sacro-iliac  synchondrosis.  Death  took  place  from  haemorrhage  on  the  second 
day. 

+  Amer.  Journ.  Med.  Sci.,  i860,  vol.  xl.  p.  17. 
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•  *  SH„M  and  lodged  in  the  sacrum.  The  operation  was  performed  by  opening 
T  Son"  al  cavfty.  Peritonitis  soon  set  in  ;  secondary  hemorrhage  recurred 
'  STand  the  case  ended  fatally  on  the  fifteenth  day.  The  other  case  is  of 
rCP!t  int  rest  a tlie  common  and  internal  iliac  were  here  tied  for  severe  hemor- 
Ce  after  a  stab  in  the  inguinal  region.  A  large  quantity  of  blood  was  found 
„  tie  PerTton^al  cavity,  and  the  patient  died  ten  hours  after  the  operation.  At 
he  autop  7  it  was  found  that  the  deep  epigastric  was  the  wounded  vessel. 

Dr.  Otis*  records  four  cases  of  ligature  of  the  common  iliac 
riurino;  the  American  Civil  War : 

In  one  a  gunshot  wound,  in  which  the  ball  entered  the  groin  and  came  out  at 
th  buttock,  the  external  iliac  was  first  tied,  the  repeated  hemorrhages  being 
be  ieved  to  be  from  the  profunda,  but  as  the  bleeding  persisted  and  evidently 
came  from  the  sciatic,  the  wound  was  prolonged  and  the  common  iliac  tied 
Both  ligatures  came  away,  and  the  operation  wound  healed,  but  the  patient  aiea 
about  three  months  later  of  exhaustion,  associated,  apparently,  with  necrosis  in 
the  gluteal  region.    In  the  second  case  the  common  iliac  was  tied  for  a  gunshot 
wound  believed  to  be  of  the  gluteal  artery,  in  which  the  hemorrhage  was  not 
arrested  by  tying  the  internal  iliac.    The  hemorrhage  recurred,  and  death  took 
place  two  days  later.    The  third  case  was  one  of  diffuse  aneurism  of  the  right 
buttock  and  iliac  fossa  resulting  from  a  bayonet-stab  in  the  former  region. 
Death  took  place  four  days  later  from  gangrene  of  the  sac.    The  old  operation  is 
considered  by  Dr.  Otis  to  have  been  preferable  in  this  case,  but  as  the  autopsy 
showed  that  the  anterior  trunk  of  the  internal  iliac  had  been  wounded, 
within  the  sacro-sciatic  notch,  by  the  bayonet,  it  is  difficult  to  see  how  the  case 
could  have  been  treated  save  by  ligature  of  the  internal  iliac,  either  outside  or 
within  the  peritoneum,  and  then  by  opening  and  filling  the  aneurismal  sac  with 
aseptic  gauze  or  sponges.    The  fourth  case  was  one  of  aneurismal  vanx  of  the 
femoral  vessels  from  a  punctured  wound  2  inches  below  Poupart's  ligament.  In 
this  case,  owing  to  the  impossibility  of  separating  the  peritoneum,  this  was 
incised  and  the  common  iliac  thus  secured.    Peritonitis  proved  fatal  four  days 
later.   Here  ligature  of  the  artery  lower  down,  above  and  below  the  original  seat 
of  injury,  would  have  been  better  treatment. 

3.  For  the  arrest  of  haemorrhage  apart  from  aneurism.  Such 
cases  may  be  met  with  after  amputation  near  the  hip,  followed  by 
secondary  hsemorrhage  from  the  branches  of  the  internal  iliac  in 
what  is  usually  the  posterior  flap. 

Mr.  Liston,  Lond.  Med.  Gaz.,  April  24,  1830,  published  a  case  of  this  kind  in 
which,  after  amputation  below  the  trochanter  minor  for  necrosis  of  the  femur, 
haemorrhage  occurred  from  the  stump  on  the  seventh  day.  As  this  could  not  be 
arrested,  the  common  iliac  was  tied,  but  the  patient  died  twenty-four  hours  later. 

Dr.  Packard  (loc.  supra  cit.,  foot-note,  p.  601)  treated  a  some- 
what similar  case  in  the  same  way,  successfully. 

This  case  is  especially  interesting,  as  the  hemorrhage  occurred  from  branches 
of  the  internal  iliac  after  a  Furneaux  Jordan's  amputation,  a  method 
which  is  coming  largely  into  vogue  now,  and  which  would  usually  be 
expected  to  do  away  with  the  above  risk.f  Hemorrhage  occurred  from  the 
stump  on  the  sixth  day,  and  as  pressure  failed  the  common  iliac  was  tied. 
The  patient  ultimately  did  well. 

*  Med.  and  Surg.  Hist,  of  the  War  of  the  Rebellion,  pt.  ii.  p.  333. 

T  In  Dr.  Packard's  case  the  Furneaux  Jordan's  amputation  was  performed 
probably  higher  up  than  usual,  owing  to  osteo-myelitis,  after  a  previous  amputa- 
tion for  growth,  at  about  the  middle  of  the  thigh. 
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It  will  uot,  it  is  hoped,  seem  a  hasty  criticism  on  the  ahove  if 
I  say  that  in  future  cases  opening  up  the  flaps  and  plugging  with 
aseptic  gauze,*  or  the  application  for  some  days  of  Spencer  Wells' 
forceps,  aided  by  even  pressure  on  the  flaps  and  pressure  on  the 
common  or  external  iliac,  would  be  preferable  to  submitting  the 
patient  here  to  the  severe  and  risky  operation  of  ligature  of  the 
common  iliac. 

4.  For  pulsating  tumours  simulatiug  aneurism.      As  these 
growths  from  the  iliac  fossa  and  the  walls  of  the  pelvis  have  been 
found  to  be  malignant,  it  is  of  the  utmost  importance  to  form  a 
correct  diagnosis  in  these  cases,  and  thus  save  a  patient  who  has  a 
certainly  fatal  disorder  from  being  submitted  to  an  operation 
which  is  most  dangerous,  and  almost  certain  to  be  useless.t  As 
mistakes  have,  however,  been  made  in  these  cases  by  excellent 
surgeons.J  the  chief  points  of  diagnosis,  as  given  by  Mr.  Holmes,§ 
may  be  briefly  mentioned  here:  (1)  The  bruit  is  usually  less  well 
marked;   (2)  the  pulsation  is  less  heaving  and  less  expansive; 
(3)  The  condition  of  the  bone  with  which  the  swelling  is  con-  -, 
nected;  thus  a  plate  of  bone  may  be  found  in  the  supposed, 
aneurismal  sac;  the  supposed  aneurism  may  be  found  both  on 
the  gluteal  and  the  iliac  aspects  of  the  pelvis,  the  bone  being, 
expanded  by  the  growth ;  (4)  The  cancerous  cachexia  is  usually 
present,  and  perhaps  secondary  growths  as  well. 

5.  For  haemorrhage,  not  the  result  of  a  wound.  Ligature  of  the 
common  iliac  has  been  employed  in  some  cases  of  this  nature, 
usually  secondary  hemorrhage  after  ligature  of  the  external  iliac, 
the  gluteal  and  sciatic,  or  after  rupture  of  the  external  iliac. 
Ligature  of  the  main  trunk  has  been  so  fatal  here  that  it  should 
be  abandoned,  carefully  applied  pressure,  aided  by  plugging  with 
aseptic  gauze,  or  the  old  operation,  being  certainly  preferable. 

Mr  Morrant  Baker  has  put  on  record  ||  a  case  of  great  interest  in  diagnosis, 
in  which  an  abscess  from  sacro-iliac  disease  ulcerated  into  branches  of  the 
internal  iliac  artery,  and  when  opened  gave  rise  to  haemorrhage  calling  for 
ligature  of  the  common  iliac  :-A  gardener,  aged  seventeen,  had  felt  pain  a 
month  previously  while  digging.  A  tense,  elastic  swelling,  distinctly  fluctuating, . 
and  acutely  tender,  occupied  all  the  right  buttock.  It  was  opened,  and  a  small 
stream  of  apparently  arterial  blood  escaped  without  jets.  On  further  exploration 

*  The  gauze  within  the  wound  being  wrung  out  of  turpentine  if  the  parts  are 

SlTSIhnyGu;hi6ie'S  case,  a  pulsating  tumour  in  the  right  buttock  the  size  of  an , 
adult  head,  diminished  by  one-half  in  a  month.    Two  months  later  it  again 
enlarged,  and  the  patient  dying,  eight  months  after  the  operation,  an  immense 
encephaloid  tumour  was  found  occupying  the  right  iliac  region 

t  E.g.,  Guthrie  {Land.  lied.  Gaz.,  vol.  ii.  1834) ;  Stanley  (Med.  Our.  Tram., 
vol  xxviii.) ;  Moore  (ibid.,  vol.  xxxv.). 

§  Syst.  of  Surg.,  vol.  iii.  pp.  44,  !«■  The  reader  shou  d  also  consult  Mn 
Holmes'  article,  "On  Pulsating  Tumours  which  are  not  Aneurismal,  and  on 
Aneurismfwhi;h  are  not  Pullting  Tumours"  (St.   George's  Hosp.  Reports, 

vol.  vii.). 

||  St.  Barthol.  Hosp.  Reps.,  vol.  vm.  p.  120. 
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thr  fin-er  entered  a  large  cavity  between  the  iliac  bone  and  the  glutei.  The  iliac 
fossa  was  full  and  tense,  and  on  examination,  per  rectum,  a  swelling  was  found 
n  the  right  ischiorectal  fossa.  On  enlarging  the  gluteal  wound  a  steady  stream 
If  arterial  blood  welled  up  through  the  great  sacro-sciatic  foramen.  This  was 
'  ly  plugged,  and  the  common  iliac  tied.  On  removing  the  plug  some  bleeding 
still  occurred,  but  was  easily  arrested.  The  gluteal  wound  became  offensive,  and 
this  region,  together  with  the  upper  part  of  the  thigh,  became  gangrenous,  the 
leg  and  foot  remaining  unaffected.    The  patient  died  forty  hours  after  the 

operation.  -mi 

At  the  autopsy  the  sacro-iliac  joint  was  open  with  surrounding  canes.  The 
remains  of  a  large  abscess  were  found  involving  the  branches  of  the  internal  iliac. 
There  was  no  trace  of  aneurism. 

6.  Preparatory  to  the  removal  of  caries  of  pelvis.  Where, 
after  amputation  at  the  hip-joint,  pelvic  caries  persists,  leading 
steadily  to  lardaceous  disease,  I  think  an  attempt  should  be 
made  to  remove  all  of  the  innomiuate  bone  which  is  diseased.  Such 
profuse  oozing  follows  that  the  common  iliac  should  first  be  tied. 

I  adopted  this  course  in  a  boy  aged  nine,  seven  years  ago.  The  common  iliac 
was  most  easily  tied  by  the  free  anterior  abdominal  incision  given  below,  and  the 
pubic  part  of  the  bone  removed  the  same  day.  A  little  later  I  removed  the 
ischium  and  the  acetabular  portion  of  the  ilium,  leaving  the  upper  half.  Bron- 
chitis increased,  I  fear,  by  the  ether  given  at  the  second  operation,  carried  off  the 
child  three  weeks  after  ligature  of  the  common  iliac.  The  bleeding  was  slight 
and  easily  arrested,  the  chief  difficulty  met  with  here  being  the  detachment  of 
the  soft  parts  in  the  neighbourhood  of  the  pubes,  tuber  ischii,  and  sacro-iliac 
joint.  The  thickening  of  the  pelvic  fascia,  present  in  these  advanced  cases,  shuts 
off  the  contents  of  the  pelvis. 

Surgical  Anatomy. — The  common  iliacs  coming  off  on  the 
left  side  of  the  fourth  lumbar  vertebra,  incline  downwards  and 
outwards  to  divide,  opposite  to  the  lumbo-sacral  intervertebral 
disc,  into  the  internal  and  external  iliacs.  The  right  is  rather 
the  longer  and  more  oblique  of  the  two.  Their  length  is  usually 
\h  inch.  Their  branches  are  few  and  small — viz.,  to  the  ureter, 
psoas  muscles,  glands,  &c.  The  iliacs  become  increasingly  tor- 
tuous with  age :  a  point  of  importance  in  tying  the  vessel  on  an 
aged  corpse. 

Line. — One  drawn  from  a  point  i£  inch  below  and  a  little 
to  the  left  of  the  umbilicus  to  the  centre  of  Poupart's  liga- 
ment, the  line  curving  a  little  outwards  in  its  course,  will  repre- 
sent the  course  of  the  artery  with  sufficient  accuracy. 

Guide. — The  above  line  is  the  only  surface  guide  :  more  deeply 
the  lumbo-sacral  articulation  and  the  psoas  muscles  are  useful 
guides,  especially  in  a  thin  subject.* 

Relations  : —  In  Front. 

Peritonaeum ;  small  intestine  ;  caecum  and 

appendix,  sometimes. 
Ureter. 
Sympathetic. 


*  Attention  has  been  drawn  to  the  need  of  employing  touch,  as  well  as 
sight,  in  the  ligature  of  these  large  trunks  (p.  596). 


6o6 


OPERATIONS  ON  THE  ABDOMEN. 


Outside. 

Psoas. 
Vena  cava. 
Right  common 
iliac  vein. 


Inside. 
Left  common  iliac  vein 


Right  common 
iliac  artery. 


Outside. 
Psoas. 


Behind. 

Right  and  left  common  iliac  vein. 

In  Front. 
Peritonaeum ;  small  intestine. 
Sympathetic. 
Ureter. 

Superior  haemorrhoidal  artery.    End  of  ileum. 

Left  common 
iliac  artery. 

Behind. 
Left  common  iliac  vein. 


Collateral  Circulation. 

Above. 
Internal  mammary  and 

lower  intercostals, 
Lumbar, 

Middle  sacral, 
Superior  haemorrhoidal, 


-The  chief  vessels  are  : — 

Below. 


with     Deep  epigastric, 
with      Ilio-lumbar   and  circumflex 
iliac. 

with      Lateral  sacral, 
with      Inferior  and  middle  haemor- 
rhoidal. 

In  addition,  the  pubic  arteries  anastomose  behind  the  symphysis. 

Operations  (Fig.  146). — The  common  iliac  may  be  tied  by 
operations  based  upon  one  of  three  incisions.  (1)  An  anterior 
abdominal,  by  which  the  vessel  is  approached  more  directly  from 
the  front;  an  incision  based  upon  those  for  tying  the  external 
iliac,  and  made  use  of  by  Dr.  Mott,  of  New  York,  who  first  tied 
this  vessel  for  aneurism  in  1827.  (2)  A  posterior  abdominal,  or 
loin  incision,  by  which  the  vessel  is  reached  from  behind;  a  method 
made  use  of  by  Sir  P.  Crampton,  of  Dublin,  in  1828,  and  by  Mr. 
Stanley  at  St.  Bartholomew's,  in  1846  (Fig.  146). 

(1)  Anterior  Abdominal  Incision. — The  preparatory  treatment 
is  here  the  same  as  that  for  the  external  iliac.  The  parts  being 
shaved  and  cleansed,  a  curved  incision,  5  to  8  inches  long, 
according  to  the  amount  of  fat,  the  development  of  the  body, 
and  the  size  of  the  aneurism,  is  made,  commencing  just  outside 
the  centre  of  Poupart's  ligament  and  l£  inch  above  it,  then  carried 
outwards,  reaching  towards  the  crest  of  the  ihum,  then  upwards 
towards  the  ribs,  and  finally  curving  inwards  towards  the  umbili- 
cus till  sufficiently  free  to  admit  of  tbe  necessary  manipulations 
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for  reaching  the  artery.  The  three  abdominal  muscles  are  cut 
through,  either  on  a  director,  or  with  careful,  light  sweeps  of  the 
knife,  till  the  fascia  transversalis  is  reached ;  any  vessels  which 
bleed'*  being  at  once  secured  with  Spencer  Wells'  forceps.  The 
fascia  transversalis,  which  may  generally  be  known  from  the  peri- 
toneum by  the  layer  of  extra-peritonasal  fat,  which  usually  inter- 
venes between  the  two,  is  then  picked  up  and  divided  on  a  director, 
at  the  lower  part  of  the  wound  where  it  is  best  marked. f  The 
peritonaeum  is  next  raised  upwards  and  inwards,  first  one  finger, 
and  then  more,  being  insinuated  towards  the  middle  line  until  the 
-psoas  is  reached.  On  the  inner  side  of  this  muscle  the  artery  will 
be  found,  the  external  iliac  being  traced  up  if  needful.  In  order 
to  aid  the  surgeon  in  the  difficulties  which  are  now  met  with,  owing 
to  the  artery  lying  at  the  bottom  of  a  very  deep  wound,  the  abdo- 
minal walls  should  be  relaxed  by  bending  up  the  thighs,  the  wound 
sponged  thoroughly  dry,  and  light  thrown  in  by  a  reflector  or 
electric  lamp.  Care  will,  of  course,  have  been  taken  to  divide  every 
layer  from  end  to  end  equally,  and  thus  to  avoid  a  conical  hole  of  a 
wound.  The  position  of  the  vessel  having  been  made  out,  it  is  to 
be  cleaned  with  a  director,  especial  care  being  taken  on  the  right 
side,  as  here  both  the  common  iliac  veins  fie  behind  the  artery.  The 
needle  should  be  passed  from  within  outwards. 

(2)  Posterior  Incision,  partly  in  Abdomen,  partly  in  Loin. — This 
operation  will  be  best  given  in  the  words  of  Sir  P.  Crampton,! 
who  first  introduced  it : 

"The  first  incision  §  commenced  at  the  anterior  extremity  of  the  last  false  rib, 
proceeding  directly  downwards  to  the  ilium  ;  it  followed  the  line  of  the  crista 
ilii,  keeping  a  very  little  within  its  inner  margin,  until  it  terminated  at  the 
superior  anterior  spinous  process  of  that  bone  ;  the  incision  was  therefore  chiefly 
curvilinear,  the  concavity  looking  towards  the  navel.  The  abdominal  muscles 
were  then  divided  to  the  extent  of  about  an  inch,  close  to  the  superior  anterior 
spinous  process,  down  to  the  peritonaeum  ;  into  this  wound  the  forefinger  of  the 
left  hand  was  introduced,  and  passed  slowly  and  cautiously  along  the  line  of  the 
crista  ilii,  separating  the  peritonasum  from  the  fascia  iliaca.  A  probe-pointed 
bistoury  was  now  passed  along  the  finger  to  its  extremity,  and  by  raising  the 
heel  of  the  knife,  while  its  point  rested  firmly  at  the  end  of  the  finger  as  on  a 
fulcrum,  the  abdominal  muscles  were  separated  from  their  attachments  to  the 
crista  ilii  by  a  single  stroke.  By  repeating  this  manoeuvre  the  wound  was  pro- 
longed until  sufficient  room  was  obtained  to  pass  down  the  hand  between  the 
peritonaeum  and  the  fascia  iliaca.  Detaching  the  very  slight  connections  which 
these  parts  have  with  each  other,  I  was  able  to  raise  up  the  peritonajal  sac,  with 
its  contained  intestines,  on  the  palm  of  my  hand  from  the  psoas  magnus  and 
iliacus  internus  muscles,  and  thus  obtain  a  distinct  view  of  all  the  important 
parts  beneath ;  and  assuredly  a  more  striking  view  has  seldom  been  presented  to 
the  eye  of  the  surgeon  ;  the  parts  were  unobscured  by  a  single  drop  of  blood  ; 

*  See  note,  p.  596. 

t  Dr.  Liddell  {Intern.  Encycl.  of  Surg.,  vol.  iii.  p.  312)  recommends  that  the 
separation  of  this  fascia  from  the  peritonaeum  should  be  begun  at  the  upper  part 
of+the  wound,  where  the  adhesion  is  slightest. 
+  Med.  Chir.  Trans.,  vol.  xvi.  p.  161. 

§  The  patient  would,  of  course,  be  rolled  over  on  to  the  sound  side. 
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there  lay  the  great  iliac  artery,  nearly  as  large  as  my  linger,  beating  awfully,  at 
the  rate  of  120  in  a  minute,  its  yellowish-white  coat  contrasting  strongly  with 
the  dark  blue  of  the  iliac  vein  which  lay  beside  it,  and  seemed  nearly  double  its 
size,  the  ureter  in  its  course  to  the  bladder  lay  like  a  white  tape  across  the  artery 
but  in  the  process  of  separating  the  peritoneum,  it  was  raised  from  it  with  that 
membrane,  to  which  it  remained  attached.  The  fulness  of  the  iliac  vein  seemed 
to  vary  from  time  to  time,  now  appearing  to  rise  above  the  level  of  the  artery,  | 
and  now  to  subside  below  it.  Nothing  could  be  more  easy  than  to  pass  a  ligature 
round  an  artery  so  situated.  The  forefinger  of  the  left  hand  was  passed  under 
the  artery,  which,  with  a  little  management,  was  easily  separated  from  the  vein ; 
and  on  the  finger  (which  served  as  a  guide)  a  common-eyed  probe,  furnished  with 
a  ligature  of  moistened  catgut,  was  passed  under  the  vessel.  A  surgeon's  knot 
•was  made  in  the  ligature,  and  the  noose  gradually  closed,  until  Mr.  Colles,  who 
held  his  hand  pressed  upon  the  tumour,  announced  that  all  pulsation  had  ceased. 

Fig.  146. 


Ligature  of  common  iliac  by  a  posterior  incision.    This  would  also  be 
available  for  the  abdominal  aorta.  (Bryant.) 

A  second  knot  was  then  made,  and  one  end  of  the  ligature  cut  off  short."  Un- 
fortunately, the  catgut  of  that  day  became  quickly  dissolved,  pulsation  returned 
in  the  tumour  within  fifty  hours  of  the  operation,  and  on  the  tenth  day  profuse 
secondary  haemorrhage  took  place,  death  following  immediately. 

Comparison  of  the  Two  Methods.— Sir  P.  Cranrpton  thus 
speaks  of  his  own  and  Dr.  Mott's  operation:  "The  operation  ot 
tying  the  common  iliac  artery  is  not  only  a  feasible  but  (when  per- 
formed in  the  manner  described  in  this  paper)  an  exceedingly  easy 
operation.  The  difficulties  which  Dr.  Mott  encountered,  and  winch 
prolonged  the  operation  to  nearly  an  hour,*  are  clearly  referable  to 
the  circumstance  of  his  incision  having  been  made  too  low.  1ms,  in 
the  first  place,  brought  him  in  contact  with  the  aneurismal  tumour, 
from  which  he  was  obliged,  with  great  labour  and  considerable  risk, 
to  detach  the  peritonaeum ;  then  he  had  the  whole  mass  ot  tne 

*  Sir  P.  Crampton's  operation  was  completed  in  twenty-two  minutes. 
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,nn,nur  between  him  and  the  artery  which  he  was  to  tie ;  and  lastly 
t«  had  the  intestines  pressing  down  upon  him  and  producing  such 
a  complication  of  difficulties  as  I  believe  few  men  but  himself 
roukl  have  encountered  with  success." 

Mr  Skey  (Operative  Surgery,  p.  294)  preferred  the  posterior 
incision  for  these  reasons  :  (1)  It  is  a  part  less  liable  to  consequent 
•nflammatiou.  (2)  The  requisite  separation  of  the  peritonaeum  is 
ess  extensive.  (3)  The  artery  is  brought  better  into  view,  the  act 
of  passing  the  needle  round  it  being  made  visible  to  observers 
around.  (4)  The  line  of  the  vessel  is  sufficiently  exposed  to  enable 
the  operator  to  select  his  site  of  ligature,  to  carry  it_  either  higher 
or  lower,  or  even,  if  necessary,  to  separate  the  peritonasum  from 
the  aorta  itself,  and  to  pass  a  ligature  around  that  vessel  at  a  suffi- 
cient distance  from  its  bifurcation.  (5)  The  formation  of  a  ventral 
hernia  is  not  likely  to  occur. 

To  the  above  Mr.  Skey  might  have  added  that  the  posterior  in- 
cision gives  far  better  drainage  to  the  wound. 

The  difficulties  of  the  operation  and  the  causes  of  failure 
and  of  death  are  much  the  same  as  those  already  given  in  the 
account  of  ligature  of  the  external  iliac  (pp.  598-600). 

(3)  Intra-peritonceal  Method. — See  page  612. 

LIGATURE  OF  THE  INTERNAL  ILIAC. 

Indications. — Very  few  and  rare. 

i.  In  some  cases  of  gluteal  and  sciatic  aneurisms.  Mr.  Holmes 
in  the  course  of  those  lectures  from  which  I  have  already  quoted, 
lays  down  conclusions  which  will  very  greatly  help  the  surgeon  in 
deciding  what  form  of  treatment  is  best  suited  to  these  aneurisms. 
They  are  quoted  below  under  the  heading  of  Ligature  of  the  Gluteal 
Artery  (p.  617). 

ii.  Haemorrhage.  This  is  most  frequently  met  with  in  military 
surgery  after  gun-shot  wounds  of  the  vessel  itself,  but  more  often 
of  one  or  more  of  its  branches  within  the  pelvis,  the  ball  entering 
usually  from  the  front  through  the  inguinal  region  or  behind 
through  the  sacrum. 

Four  such  cases  are  given  by  Dr.  Otis,*  all  being  fatal.  Two  cases,  in  which 
this  artery  was  tied  for  wounds  of  the  sciatic  and  gluteal  respectively,  are  given 
by  the  above  writer  (p.  332)  ;  both  were  fatal  from  haemorrhage. 

Dr.  Liddell,f  who,  as  U.S.A.  Medical  Inspector,  saw  much  of 
military  surgery,  gives  the  following  advice  in  cases  of  punctured 
wounds  of  this  artery  or  its  branches  :  "  The  wound  should  be 
explored  by  introducing  the  finger  into  it  for  the  purpose  of  locat- 
ing by  touch  the  precise  point  whence  the  blood  issues  by  jets  into 
the  wound.  If  the  punctured  artery  is  found  to  be  external  to  the 
pelvis,  the  bleeding  point  should  be  laid  bare  by  enlarging  and 


*  Med.  and  Surg.  History  of  the  War  of  the  Bebcllion,  pt.  ii.  p.  331. 
t  Intern.  Encycl.  of  Surg.,  vol.  iii.  p.  125. 
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cleansing  the  wound,  and  the  vessel  secured  by  ligatures  placed  on 
each  side  of  the  aperture.  But  if  it  be  shown  by  the  occurrence 
of  intra-pelvic  extravasation  of  blood,  or  by  other  signs,  that  the 
internal  iliac  artery,  or  some  branch  thereof,  is  wounded  within 
the  pelvis,  it  will  be  impossible  to  reach  and  tie  the  punctured 
artery,  in  the  wound.  Under  these  circumstances  it  sometimes  % 
becomes  very  difficult  to  decide  what  plan  of  treatment  should  be 

adopted  One  thing,"  Dr.  Liddell  goes  on  to  say,  "  ought 

never  to  be  done,  that  is,  trusting  to  the  use  of  iron  perchloride  or 
persulphate.*  The  first  thing  to  be  tried,  in  most  cases,  is  com-  j 
pression.  It  should  be  applied  to  the  common  iliac  artery,  and,  at 
the  same  time,  to  the  wound  itself,  if  possible,  with  a  view  to 
obtain  coagulation  of  the  blood  in,  and  obliteration  of,  the 
wounded  artery.  The  very  desperateness  of  these  cases  makes  it 
all  the  more  necessary  to  use  the  compression  faithfully,  intel- 
ligently, and  persistently,  otherwise  a  traumatic  aneurism  will 
form."  Nowadays,  laparotomy  will  very  likely  be  resorted  to 
(p.  612). 

iii.  To  bring  about  atrophy  of  the  enlarged  senile  prostate. 

Dr.  Bier,  first  assistant  to  Prof,  von  Esmarch  of  Kiel,  was  the 
first  to  tie  the  internal  iliacs  for  the  above  purpose  (Wien.  Klin.  J 
Woch.,  No.  32,  Aug.  10,  1893). 

He  did  this  in  three  cases,  in  one  intra-peritonseally,  and  in  two,  extra-peritons- 
ally.  The  latter  two  made  good  recoveries.  In  the  first  case  the  way  in  which 
the  anesthetic  was  taken  caused  so  much  trouble  that,  Trendelenberg's  position  1 
failing,  it  was  found  needful  to  withdraw  a  large  part  of  the  small  intestine,  in 
order  to  reach  the  arteries.  This  patient  died  of  septic  peritonitis  on  the  third 
day. 

Dr.  W.  Meyer  {Ann.  of  Surg.,  July  1894)  publishes  a  case  treated 

by  Bier's  method. 

The  patient  was  fifty-five,  and  very  stout.  For  six  months  he  had  been  unable 
to  pass  any  urine,  having  to  rely  on  a  catheter  altogether.  The  prostate  was 
generally  enlarged,  its  upper  border  could  only  just  be  reached  per  rectum.  The 
extra-peritoneal  method  was  adopted.  The  left  artery  was  taken  first.  An  in- 
cision, slightly  concave  inwards,  and  five  inches  long,  was  made  parallel  with  the  1 
upper  third  of  Poupart's  ligament  and  running  up  towards  the  tip  of  the  eleventh 
rib  The  common  and  internal  iliacs  were  reached  without  much  trouble,  lhe 
artery  was  tied  with  catgut,  but  the  vessel  having  been  punctured  when  the 
sheath  was  divided,  two  ligatures  were  applied  on  either  side  of  the  puncture 
and  the  artery  was  divided  between  them.  The  ligature  on  the  proximal  end 
slipped  off,  and  further  attempts  to  place  a  ligature  proving  futile,  a  long  pair  ot 
artery  forceps  was  placed  on  each  divided  end,  and  left  in  situ,  bemg  carefuUy 
packed  around  with  gauze.  The  right  internal  iliac  was  then  tied  with  a  double 
catgut  ligature,  but  the  vessel  was  not  divided.  The  two  forceps  were  removed 
on  the  fifth  day,  no  hemorrhage  following.  On  the  twelfth  day  arterial  hemor- 
rhage took  place  from  the  track  of  the  forceps  on  the  left  side.  On ^opening ,  up 
the  wound  it  was  found  that  the  bleeding  came  from  an  opening  in  the  external 
iliac  due  to  the  pressure  of  the  forceps  where  it  crossed  this  vessel.  1  ressure 
being  made  on  the  common  iliac,  the  external  was  tied  above  and  below  the 
perforation,  and  then  the  common  iliac  was  tied  also,  silk  being  used  on  this 

*  See  the  remarks,  p.  468. 
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•  n  Partial  gangrene  of  the  foot  followed,  necessitating  an  irregular  am- 
°CC^Zoi  C n  So  part.  The  influence  of  tying  both  internal  iliacs  in  the 
Cted  Pr  ate  in  interesting  case  was  as  follows  :  Twelve  hours  after  he 
Hon  the  patient  began  to  pass  his  water  (20  ounces)  in  a  fine  stream  for  the 
rTdme  for  st  months.    This  improvement  slowly  increased,  though  it  was 

Lnt  that  there  was  marked  atony  of  the  bladder.  The  patient  gained  suffi- 
6>nt  nower  to  hold  his  water  two,  or  even  three  or  four  hours,  and  then  to  pass 
Tn  or  twelve  ounces,  in  a  forcible  stream.  The  residual  urine  remained  consider- 
T  I0  ounces  or  more.  The  prostate  became  almost  normal  in  size,  and  the 
length  of  the  urethra  became  reduced  from  23i  to  21*  cm.,  the  length  of  a 
normal  urethra  being  21  cm. 

Dr  Meyer  also  operated  according  to  this  plan  on  a  man,  aged  sixty -three, 
with  retention  due  to  hypertrophy  of  the  prostate.  A  single  silk  ligature  was 
Lily  placed  around  each  artery  within  its  sheath,  and  tied.  The  wound  healed 
without  reaction.  The  patient  voided  his  urine  in  a  fine  forcible  stream  several 
times  during  the  night  after  the  operation.  Eetention  did  not  again  set  in.  On 
the  fifth  day  after  the  operation  the  temperature  became  subnormal  without 
apparent  cause,  and  the  patient  died  comatose  three  days  later.  Only  a  very 
limited  autopsy  was  permitted,  and  there  is  no  account  of  the  state  of  the 
kidneys. 

We' have  seen  that  the  two  cases  in  which  Dr.  Bier  operated  by  the  extra- 
peritoneal method  recovered.  Neither,  before  the  operation,  had  been  able  to 
pass  a  drop  of  urine.  Spontaneous  power  returned  in  each  case,  and  improved 
progressively,  one  of  the  patients  stating,  four  months  later,  that  he  could  mic- 
turate as  well  as  ever  before. 

Surgical  Anatomy. — A  short  trunk,  about  inch  long,  of 
large  size,  the  internal  iliac,  given  off  opposite  to  the  lumbo-sacral 
intervertebral  disc,  dips  downwards  and  backwards  as  far  as  the 
upper  part  of  the  sacro-sciatic  notch,  where  it  gives  off  its  anterior 
and  posterior  trunks,  a  ligamentous  cord  also  coming  off  from  the 
bifurcation :  this  cord,  the  remains  of  the  obliterated  hypogastric 
artery,  usually  remains  pervious  as  far  as  the  bladder  as  one  of  the 
vesical  arteries. 

Line. — No  distinct  line  or  guide  can  be  given  for  this  vessel 
owing  to  its  at  once  dipping  into  the  pelvis,  but  it  will  be  worth 
while  to  remember  that  a  line  drawn  with  a  slight  curve  outwards 
from  a  point  about  an  inch  below,  and  a  little  to  the  left  of,  the 
umbilicus,  to  the  centre  of  Poupart's  ligament,  gives  sufficiently 
accurately  the  line  of  the  common  and  external  iliac  arteries  :  the 
internal  is  given  off  about  two  inches  from  the  commencement  of 
this  line.* 

Relations: —  In  Front. 

Ureter. 
Periton83um. 
Eectum  (left  side). 
Outside.  Inside. 
Right  internal  iliac  vein.  Pyriformis. 
Obturator  nerve.  Internal  iliac.  Sacral  nerves. 


*  The  origin  of  the  arteries  will  be  found  nearly  opposite  to  the  centre  of  a 
me  drawn  from  the  anterior  superior  spine  to  the  umbilicus. 
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Behind. 
Internal  iliac  vein. 
Sacro-iliac  synchondrosis. 
Lumbo-sacral  cord. 

Collateral  Circulation. 

Sciatic  with  Superior  branches  of  pro 

fun  da. 

Hemorrhoidal  branches  ,,  Inferior  mesenteric. 

Pubic  branch  of  obturator  ,,  Vessel  of  opposite  side. 

Branches  of  pudic  „  Branches  of  opposite  vessel. 
Circumflex  and  perforating 

of  profunda  „  Sciatic  and  gluteal. 

Lateral  sacral  „  Middle  sacral. 

Circumflex  iliac  „  Uio-lumbar  and  gluteal. 

Operation. — The  preparatory  treatment  being  the  same  as  ir 
ligature  of  the  external  iliac  (p.  595),  the  surgeon  makes  ar 
incision  much  as  in  the  case  of  the  common  iliac,  or  else,  in  tht 
words  of  Dr.  Stevens  (who  first  tied  the  vessel  successfully  in  18 12) 
"  one  about  5  inches  long,  parallel  with  the  deep  epigastric  artery, 
and  nearly  ^  inch  on  the  outer  side  of  it."  The  peritonaeum 
having  been  raised  up,  the  hips  are  well  flexed  and  the  lips 
of  the  wound  retracted  as  widely  as  possible  :  the  finger  now  finds 
the  external  iliac,  and  then,  by  tracing  it  up,  the  internal  iliac 
vessel.*  The  cord  of  the  obturator  nerve  must  not  be  mistaken 
for  this.f 

The  artery  is  now  separated,  partly  with  the  finger-nail  and 
partly  with  the  point  of  the  director,  and  the  needle  passed  from 
within  outwards,  avoiding  the  vein  and  psoas  muscle.  The  ureter 
usually  crosses  the  artery  at  its  commencement,  and  will  be  out  of 
harm's  way.  It  will  be  well  to  have  in  readiness  aneurism-needles 
of  different  curves,  and  an  ordinary  silver-eyed  probe. 

Ligature  of  the  Internal  and  other  Iliacs  by  Abdominal  Sec- 
tion —This  method  has  been  advocated  recently  by  Dr.  Dennis,?  of 
New  York,  on  account  of  the  following  advantages:— (1)  Abdominal 
section  in  no  way  increases  the  dangers  of  the  operation  of  ligature 
of  the  internal  iliac.  (2)  This  method  prevents  a  series  of  accidents 
which  have  occurred  during  the  performance  of  the  operation  ot 
ligature  of  this  artery  by  the  older  methods.  Amongst  these  are, 
the  division  of  the  circumflex  and  epigastric  arteries,  wounding 
the  vas  deferens,  including  the  ureter  in  the  ligature,  P™J™8 
the  iliac  or  circumflex  veins,  tying  the  genital  branch  otjne 

*  The  finger  should  be  passed  downwards  and  backwards  towards  the  sacro- 

"ffiS^SSi*  the  artery  should  be  compressed  gently  between  the  finger 

New  York  Med.  News,  November  20,  18S6  ;  Annals  of  Surgery,  voL  v.  No.  r, 
p.  55.    I  am  indebted  to  the  latter  periodical  for  the  above  account. 
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^tc-crnral,  tearing ^—^Z^™" 

^tll  atplT't it'!  £oTof  election,  and  to  obtain 
surgeon  to  appiy  ™«   *       .      t  Jt  of  the  d  sease  in  the  mam 

'"["^Tunk8  4: X  n  iog  then  inLnal  iliac  by  this  metbod 
*r  Icb  tas  time  than  was  occupied  by  tbe  older  ones.  . 
*'XTe         are  given  by  Dr.  Dennis,  two  o£  which  occurred  m 

Itine  back  a  year  and  a  half,  and  pain  three  years  back.  The  external 
tnTZiTZo^  Vnri&ea,  a  median  incision  was  made  from  the  umbilicus 
SSe^SLT^«^  intestines,  which  would  have  hindered  the  operation 

f  drawn  out  into  warm,  moist  sponges  and  towels,  the  internal  ihacs  of  both 
ZstZZ  with  oatgui  the  viscera  returned,  the  wound  closed,  and  aseptxc 
fLZf  supplied.  The  patient  died  with  suppression  of  urine,  and  slight 
JS^S! "nephritis,  on  the  third  day.  II.  A  negro,  aged  ^ty-six,  had  a 
St  gluteal  aneurism,  the  trouble  dating  back  seven  months  By  a  curved 
Ir-il  ncision  the  abdomen  was  opened ;  owing  to  the  violent  efforts  of  the 
Sent  and  the  difficulty  of  manipulation,  a  few  coils  of  intestine  were  drawn 
orfstroV  silk  ligature  applied  to  the  internal  iliac,  the  parts  cleansed  and 

e  wound  closed."  A  cure"  followed.  III.  A  female,  aged  eighteen,  had  an 
aneurismalvarixof  the  left  side,  the  trouble  dating  back  many  yean. .Under 
careful  antiseptic  treatment  the  abdomen  was  opened,  the  incision  finally  ex 
tending  from  the  symphysis  to  some  distance  above  the  umbilicus,  the  intestines 
drawn  out  sufficiently  to  admit  of  exposure  of  the  vessel,  a  double  twisted  catgut 
Ware  applied  to  the  left  internal  iliac,  the  bowels  returned,  and  the  wound 
treated  as  before.  The  patient  rallied  quickly,  and  the  bowels  were  moved  nor- 
mally on  the  fifth  day :  a  slight  acute  albuminuria,  due  to  congestion  ot  the 
kidney  from  the  ligature  of  the  main  trunk  of  the  internal  iliac,  appeared  on  the 
following  day,  bub  soon  disappeared.  The  aneurism,  together  with  the  aneu- 
rismal  varix,  was  perfectly  cured. 

A  few  cases  in  which  the  iliac  arteries  have  been  tied  intra-pen- 
tonfeally  in  this  country,  are  on  record.  One  of  the  most  interesting 
of  these  is  fully  recorded  by  Mr.  Makins  (Lancet,  vol.  11.  1892, 
p.  1328). 

The  patient,  aged  thirty,  had  an  inguinal  aneurism,  about  two  inches  in 
breadth,  extending  upwards  about  two-fifths  of  the  distance  between  the  middle 
of  Poupart's  ligament  and  the  umbilicus,  and  for  about  two  inches  below  the 
ligament.  An  incision  four  inches  long  was  made  in  the  left  linea  semilunaris, 
the  deep  epigastric  which  originated  in  the  swelling  was  tied  between  two 
ligatures.  The  small  intestines  were  held  over  to  the  right  with  Messrs.  Ballance 
and  Edmunds'broad  abdominal  retractor,  the  sigmoid  flexure  was  pushed  upwards, 
and  an  incision  made  through  the  lower  part  of  its  mesentery  and  the  peritonaeum 
at  the  margin  of  the  pelvis  in  the  course  of  the  external  iliac.  The  wound  was 
deep,  there  being  about  i\  inch  of  subcutaneous  fat,  and  abundance  of  fat  in 
the  sub-peritonaaal  tissue,  both  beneath  the  anterior  abdominal  wall  and  around  the 
vessel.  This,  together  with  some  retching,  rendered  the  freeing  of  the  artery  and 
the  passage  of  the  ligature  a  process  of  some  difficulty.  The  spermatic  vessels 
were  also  exposed  and  swelled  up  considerably  in  the  wound.  The  artery  was 
secured  about  %  inch  below  the  bifurcation  of  the  common  iliac  and  \\  inch 
above  the  sac.  Two  threads  of  stout  flossy  sterilised  silk  were  tied  separately, 
bnt  in  close  apposition,  and  with  sufficient  firmness  to  rupture  the  internal  and 
middle  coats.   The  posterior  peritonamm  was  sutured  over  the  artery.  The 
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patient  left  the  hospital,  with  the  aneurism  hard,  painless,  and  shrinking,  on  the 
forty-seventh  day. 

The  following  remarks  from  Mr.  Makins,  well  known  not  only 
as  a  surgeon  but  also  as  an  anatomist,  I  quote  verbatim : 

"  The  reason  for  selection  of  the  intra-peritonseal  method  in  this  case  was  the 
high  position  of  the  aneurism.  Before  operation  the  pulsation  in  the  iliac  fossa 
was  so  forcible  and  extensive  that  it  seemed  probable  that  it  might  prove  necessary 
to  ligature  the  common  iliac,  and  it  was  thought  that  this  would  be  more  readily 
performed  by  the  intra-peritonseal  method.  Beyond  this  the  intra-peritonaaal 
method  seemed  to  offer  the  great  advantage  of  not  in  the  least  interfering  with  the 
coverings  of  the  sac,  which,  by  the  ordinary  method,  might  have  been  disturbed  by 
the  stripping  of  the  peritonaeum.  The  experience  gained  by  the  operation  showed 
that  the  usual  method  might  have  been  safely  adopted,  but  this  could  not  be  defi- 
nitely determined  beforehand.  An  advantage  was  gained  in  ready  access  to  the 
deep  epigastric  artery,  which,  as  directly  feeding  the  sac  itself,  needed  ligature, 
but,  of  course,  might  readily  have  been  secured  by  an  extension  of  the  ordinary 
wound.  As  to  the  comparative  difficulty  of  the  two  operations  I  think  there  is 
little  to  choose,  and  on  the  whole  the  incision  for  the  extra-peritonfeal  method  is 
perhaps  to  be  preferred  in  the  matter  of  cicatrix  ;  in  the  vertical  incision  the 
advantage  of  suturing  the  fibrous  structures  in  the  linea  semilunaris  is  gained ; 
but,  on  the  other  hand,  the  resulting  cicatrix  passes  directly  through  from  skin 
to  peritonseum.  In  the  oblique  incision  the  decussation  of  the  various  muscular 
layers  leads  to  a  certain  intricacy  and  irregularity  in  the  line  of  the  cicatrix 
which  may  render  it  the  stronger,  since  pressure  is  less  readily  brought  to  bear 
directly  upon  it.  The  choice  of  the  iliac  vessels  obtained  is,  I  think,  a  real  ad- 
vantage, since  the  incision  needs  neither  extension  nor  modification ;  but  in 
saying  this  it  should  be  pointed  out  that  this  is  a  much  stronger  argument  on 
the  right  than  on  the  left  side  of  the  body.  Ligature  of  the  right  common  iliac 
artery  by  the  intra-peritonseal  method  is  probably  the  easiest  of  all  the  operations 
on  the  great  arteries,  since  the  vessel  lies  directly  beneath  the  peritonseum  of  the 
posterior  abdominal  wall,  uncovered  by  any  structure  of  importance.  On  the 
left  side,  on  the  other  hand,  the  inferior  mesenteric  vessels  as  they  enter  the 
sigmoid  mesocolon  and  pass  down  to  the  mesorectum,  cover  practically  the 
whole  of  the  artery,  and  to  reach  the  common  iliac  comfortably  and  safely  the 
peritonaeum  would  need  to  be  divided  close  to  the  left  of  the  median  line  of  the 
sacrum  and  displaced  outwards.  This  manoeuvre  has  the  disadvantage  of  ex- 
posing the  vein  freely,  but  this  would  probably  give  far  less  trouble  than  the 
numerous  mesenteric  vessels  would  when  swollen  by  reason  of  the  loss  of  their 
peritonseal  support.  In  the  case  recorded  above  the  distension  of  the  spermatic 
vessels  when  set  free  by  the  division  of  the  peritonaeum,  was  much  greater  than 
would  have  been  expected." 

This  most  instructive  case  possesses  the  additional  and  especial 
interest  that  the  patient  developed  a  similar  aneurism  on  the  right 
side  a  few  months  later  (Lancet,  vol.  ii.  1893,  p.  196). 

On  May  3,  1893,  Mr.  Makins  tied  the  right  external  iliac  intra-peritonajally.  An 
incision,  commencing  one  inch  below  the  level  of  the  umbilicus  and  four  inches 
long  was  made  in  the  right  linea  semilunaris.  The  abdomen  being  opened,  the 
small  intestine  was  packed  away  with  two  small  sponges  and  the  posterior  wall 
exposed.  The  artery  was  then  seen  below  the  termination  of  the  ileum,  crossed 
by  the  spermatic  vessels.  The  aneurismal  sac  was  about  ii  inch  in  diameter. 
The  peritonseum  over  the  artery  being  divided,  the  vessel  was  ligatured  with  two 
strands  of  floss  silk,  tied  with  separate  reef-knots,  and  then  the  pentonxum 
sutured  over  the  artery.  The  patient  was  kept  in  bed  for  two  weeks,  and  went 
out  on  the  thirty-eighth  day,  having  made  an  excellent  recovery.    A  firm  linear 
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™««  resent  in  the  left  linea  semilunaris,  and  two  small,  hard  swellings 
$Ca\Z  the  site  of  the  cured  aneurisms.  Mr.  Makins  stated  that  he  repeated  the 
TnlLritoiueal  method  here,  because  the  first  had  proved  so  successful,  and 
2b  the  aneurism,  though  small,  was  situated  entirely  above  Poupart/s  Uga- 
nt  The  operation  on  the  right  side  proved  much  easier  than  that  on  the  left, 
""nee  the  crossing  of  the  ileum  was  on  a  higher  level  than  was  the  case  with  the 
lemoid  mesocolon.  The  artery  also  was  much  more  prominent  on  the  brim  of 
the  pelvis  The  circulation  was  re-established  much  more  rapidly  and  satis- 
factorily after  the  second  than  after  the  first  operation.  On  the  first  occasion 
the  limb  was  very  cold,  and  the  patient  suffered  much  neuralgic  pain.  On  the 
second  the  local  temperature  fell  little,  if  at  all,  and  the  patient  had  no  pain.  On 
the  first  occasion  the  deep  epigastric  was  tied,  a  step  not  taken  on  the  second, 
but  Air.  Makins  was  inclined  to  think  that  the  rapid  re-establishment  of  the 
circulation  was  rather  dependent  on  the  enlargement  of  the  branches  of  the 
internal  iliac  on  the  opposite  side  resulting  from  the  obstruction  of  the  first 
external  iliac  artery. 

The  two  following  cases  in  which  abdominal  section  was  resorted 
to  for  ligature  of  the  external  iliac  show  a  striking  contrast  in  the 
difficulties  which  may  be  met  with  : 

In  Mr.  Mitchell-Banks'  case  (Brit  Med.  Journ.,  vol.  ii.  1892,  p.  1 163),  the  patient, 
aged  sixty-two,  had  an  ilio-femoral  aneurism  as  big  as  a  fist  occupying  the  upper 
part  of  the  right  Scarpa's  triangle,  pushing  its  way  up  beneath  Poupart's  ligament. 
On  Sept,  20,  1892,  the  abdominal  cavity  was  opened  by  an  incision  about  three 
inches  long  in  the  right  linea  semilunaris.  The  CEecum  and  small  intestines 
which  came  into  view  were  held  apart  by  the  hands  of  an  assistant.  The  position 
of  the  external  iliac  being  readily  detected,  the  artery  was  tied  with  catgut, 
and  sufficient  pressure  being  used  to  stop  the  pulsation  in  the  aneurism  and  no 
more,  no  attempt  being  made  to  divide  the  internal  coat.  The  incision  in  the 
peritonEeum  immediately  over  the  artery  was  stitched  up  with  fine  catgut,  so  as 
to  make  the  artery  and  ligature  once  more  extra-peritonasal.  The  patient's  re- 
covery was  uninterruptedly  successful,  save  for  one  incident.  On  the  eleventh 
day  the  sudden  onset  of  acute  praecordial  pain  and  cyanosis,  dyspnoea  and  collapse 
were  thought  to  point  to  detachment  of  some  bit  of  clot  from  the  neighbourhood 
of  the  ligature.  These  complications  gradually  disappeared.  For  some  time 
the  aneurism  contained  fluid  at  one  part,  but  gradually  contracted,  and  the 
patient  went  out  on  the  forty-second  day  after  the  operation. 

Mr.  Banks  states  that  he  made  use  of  the  abdominal  section  here  because  the 
aneurism  pushed  well  up  beneath  Poupart's  ligament,  and  he  could  not  make  out 
with  certainty  what  was  the  condition  of  the  artery  above  it. 

The  second  case,  under  the  care  of  Mr.  W.  H.  Brown,  of  Leeds, 
tells  a  very  different  story  of  the  difficulties  which  may  attend 
ligature  of  the  external  iliac  by  abdominal  section. 

The  patient,  a  woman,  aged  forty-eight,  was  admitted  into  the  Leeds  General 
Infirmary  with  two  femoral  aneurisms.  The  upper  one,  the  size  of  a  large  cocoa- 
nut,  occupied  the  right  groin  extending  upwards  above  Poupart's  ligament ;  the 
second,  a  smaller  one,  occupied  the  middle  third  of  the  same  right  femoral  vessel. 
The  skin  over  the  upper  swelling  was  dark,  very  thin,  and  threatening  to  give 
way.  The  position  of  the  upper  aneurism  was  thought  to  preclude  any  of  the 
usual  operations,  and  it  was  decided  to  tie  the  external  iliac  intra-peritonteally, 
by  a  median  incision.  The  abdomen  was  opened  by  an  incision  at  first  four  and 
later  six  inches  long,  owing  to  the  great  amount  of  fat  in  the  abdominal  wall. 
The  omentum  was  also  very  thick  and  greatly  embarrassed  manipulation.  It  was 
only  after  the  pelvis  had  been  well  raised  and  emptied  of  the  small  intestines 
that  a  view  could  be  obtained  of  the  vessel.    Mr.  Brown  states  that  he  had  the 
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greatest  difficulty  in  obtaining,  first  of  all,  a  view  of  the  vessel,  secondly,  jn 
passing  the  ligature.  So  far  as  the  abdominal  conditions  were  concerned  the 
patient  made  a  good  recovery,  but  the  foot  and  leg  becoming  gangrenous,  amputa- 
tion of  the  thigh  became  necessary.  The  patient  sank  about  ten  weeks  after  the 
ligature  of  the  artery. 

Mr.  Wherry  (Lancet,  vol.  ii.  1893,  P-  I36)  made  use  of  the  intra- 
peritoneal method  for  ligature  of  the  left  internal  iliac  in  a  case  of 
large  pulsating  sarcoma  of  the  upper,  outer,  and  back  part  of  the 
innominate  bone.  The  swelling  was  too  large  and  vascular  to 
admit  of  its  removal  safely. 

"  An  incision  was  made  from  below  the  umbilicus  to  the  pubes.  There  were 
two  difficulties.  Firstly,  the  vein,  which  was  very  large  and  much  in  the  way, 
was  swollen  by  the  slightest  pressure  of  sponges  or  retractors  upon  the  upper 
part.  The  external  or  common  iliac  would  have  been  much  easier  to  tie  in  this 
case.  There  was  some  venous  bleeding  which  stopped  after  the  artery  was  tied, 
but  the  vein  also  was  tied  by  a  ligature  just  below  the  first  one  to  make  it  safe. 
The  other  difficulty  was  with  the  light.  Large  reflecting  refractors  were  of  the 
greatest  use,  but  an  electric  light  would  have  been  better  still."  The  patient 
made  a  good  recovery.  The  swelling  at  once  shrank  and  ceased  to  pulsate,  and 
the  relief  to  pain  and  other  distressing  symptoms  was  very  great,  but  no  further 
result  is  given. 

Mr.  Treves  {Operative  Surgery,  vol.  i.  p.  213)  made  use  of  this  method  in  a 
boy.  aged  sixteen,  with  a  vascular  tumour  of  the  buttock,  in  November  1889.  He 
employed  an  incision  from  the  umbilicus  to  the  pubes,  and  kept  the  intestines 
packed  up  and  aside  with  six  sponges. 

The  following  is  Mr.  Treves'  opinion  of  the  merits  of  the  opera- 
tion (loc.  supra  cit.,  p.  21 1),  and  he  is  inclined  to  extend  this  method 
to  the  common  iliac  also.  "  The  advantages  of  this  method  are 
obvious.  The  vessel  is  easily  and  fully  exposed,  and  the  needle 
can  be  passed  without  risk  to  the  vein  or  ureter.  The  operation  is 
simple,  and  involves  but  little  time.  Its  dangers  are,  comparatively 
speaking,  very  few.  The  ligature  can  be  applied  accurately  at  the 
spot  determined  upon.  The  condition  of  the  artery  and  the 
surrounding  parts  can  be  made  out,  and  a  diagnosis  confirmed  or 
modified.  The  great  objection  that  some  few  years  ago  would 
have  been  urged  against  the  procedure — the  risk  of  acute  peri- 
tonitis— may  be  at  the  present  day  almost  disregarded." 

Writing  as  I  do  for  those  whose  operative  experience  is  not  to 
be  compared  with  that  of  Mr.  Treves,  I  hesitate  to  endorse  the 
above  opinion  in  its  entirety.  I  am  of  opinion  that  with  the  above 
incision  the  intestines  will  sometimes  give  great  trouble.  A  good 
deal  of  handling  and  exposure  will  be  inevitable,  and  we  all  know 
that  where  the  above  are  entailed,  septic  peritonitis  does  still,  in 
spite  of  the  advantages  of  modern  surgery,  tend  to  appear.  In 
fairness  I  must  add  that  I  have  only  tied  the  iliac  vessels  once,  the 
common  iliac  in  the  case  mentioned  at  p.  605.  The  free  incision 
there  made  use  of  (p.  606)  would  have  rendered  the  securing  of 
the  internal  iliac  as  easy  as  it  did  that  of  the  parent  trunk.  In 
gun-shot  injuries  or  stabs,  the  intra-peritonasal  method  will,  ot 
course,  be  made  use  of.  My  readers  should  refer  to  Mr.  Makins 
opinion  on  the  intra-peritonasal  method,  quoted  at  p.  614. 
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LIGATURE  OP  THE  GLUTEAL  ARTERY. 
Indications. 

1.  Stab.  2.  Aneurism.  3.  Hemorrhage  alter  opening  an 
abscess.    All  are  rare,  especially  the  last. 

1  Stab.— The  source  of  the  bleeding  from  a  stab  in  the  buttock 
may  be  very  difficult  to  tell  exactly.  The  surgeon  must  be  guided 
by  the  position  of  the  exit  of  the  gluteal  and  sciatic  vessels  (Fig. 
147);  he  will  remember  the  outline  of  the  gluteus  maximus,  the 
lower  border  of  this  muscle  forming  the  fold  of  the  buttock,  the 
upper  starting  from  the  crest  about  two  inches  in  front  of  the 
posterior  superior  spine,  and  running  downwards  and  forwards  to 
the  great  trochanter.  Haemorrhage  from  a  stab  in  the  upper  part 
of  this  muscle  will  probably  come  from  the  gluteal ;  if  from  the 
lower  part,  from  the  gluteal  or  sciatic. 

2.  Aneurism. — This  affection  is  so  rare  that  it  will  be  sufficient 
to  quote  the  following  conclusions  of  Mr.  Holmes  :  * 

(1)  "  Gluteal  aneurisms,  both  traumatic  and  spontaneous,  are 
very  favourably  circumstanced  for  the  treatment  by  either  rapid 
or  gradual  compression  applied  to  the  aorta  or  common  iliac." 

Mr.  Holmes  points  out  that  gluteal  aneurism,  if  not  ruptured,  is 
usually  of  no  great  size,  and  does  not  encroach  upon  the  abdomen, 
and  thus  any  part  of  the  common  iliac  or  aorta  is  accessible  to 
pressure. 

(2)  "  If  this  treatment,  with  or  without  anaesthetics,  does  not 
succeed  by  itself,  it  may  be  supplemented  by  coagulating  injection 
or  galvano-puncture,  while  the  patient  is  narcotised,  and  the  cir- 
culation commanded."  Of  the  two,  Mr.  Holmes  prefers  galvano- 
puncture.  f 

(3)  "When  such  treatment  fails,  and  particularly  in  aneurisms 
with  imperfect  or  ruptured  sacs,  where  it  is  not  indicated,  the 
internal  iliac  must  be  tied  when  the  surgeon  thinks  that  he  cannot 
find  the  artery  outside  the  pelvis.  But  when  the  artery  is  accessible, 
the  old  operation,  or  the  operation  of  Anel,  should  be  practised, 
according  to  the  size  and  extent  of  the  tumour." 

In  deciding  whether  the  aneurism  is  inside  or  outside  the  pelvis, 
the  surgeon  will  see  if  the  pulsation  can  be  commanded  by  pressure 
on  the  artery  above  the  aneurism,  whether  the  latter  can  be  lifted 
from  the  bone,  and  will  also  make  an  examination  by  vagina  or 
rectum.J 

The  old  operation  must  always  be  formidable,  and  while  modern 
tourniquets  may  admit  of  efficient  pressure,  there  is  always  the  risk 
of  fatal  haemorrhage  from  the  artery  having  retracted  into  the 
pelvis. 


*  Hunt.  Lect.,  Lancet,  1874,  voL  ii.  p.  76  ;  Syst.  of  Surg.,  vol.  iii.  p.  148. 
t  See  the  remarks  on  the  introduction  of  foreign  bodies  and  galvano-puncture, 
PP-  541.  543.  620. 

t  An  anaesthetic  being  given,  and  the  hand  passed  here,  if  needful. 
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The  method  of  Anel  does  not  seem  likely  to  be  often  useful :  of 
cases'  rf^mtSSonB  aneurism  from  a  diseased  condxUon  of  the 


Fig.  147 


the  gluteal,  sciatic,  or  pudic  artenes.  Tuberosity  of  ischium. 

A.  Posterior  superior  iliac  spine.  ^  Anterior  superior  iliac  spine. 

B.  Great  trochanter.  '       This  line  corresponds  in  dir 
AB.  Ilio-trochanteric  line,  divided  mt c The  incision  to  reach  *e 

tion  with  the  line  of  the  fibres  of  the  £teusn^£  ^  ^  „  at  he 

gluteal  artery  is  indicated  by  the  darker  po  tion  c *  rfc  line>  and  exact* 

function  ofVhe  upper  and  middle  third   of  * _  ^  om  the  ^  sciat.c 

correspondswiththepointofemergenceoftheg!  ^ 

Ilio-ischiatic  line.    Tbe  incis^n  to  ^J^SX^ 
arteries  is  indicated  by  the  lower  dark  line    It»-»        ^  corresponds  <o 

ooat9  of  the  -»y.        -a  always  be  aWed  when 
bered. 
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Here  also  ligature  of  the  artery  by  laparotomy  will  probably  be 
resorted  to  in  the  future  (p.  612). 

Surgical  Anatomy  of  Gluteal  Artery. — A  short,  thick  branch 
from  the  posterior  division  of  the  internal  iliac,  this  leaves  the 
pelvis  above  the  pyriformis,  through  the  sacro-sciatic  notch.  Im- 
mediately after  its  exit  it  divides  into  a  superficial  and  deep 
portion.  The  superficial  is  mainly  distributed  to  the  gluteus 
maximus :  the  deep  lies  between  the  gluteus  medius  and  minimus, 
and  divides  into  two,  the  upper  branch  running  along  the  origin 
of  the  gluteus  minimus,  and  the  lower  running  obliquely  across 

.  this  muscle  towards  the  trochanter  major.     The  gluteal  nerve 
emerges  just  below  its  artery,  and  sends  branches  with  the  deeper 

.  portion. 

Line  and  Guide. — "  If  a  line  be  drawn  from  the  posterior 
superior  spine  to  the  great  trochanter,  the  limb  being  slightly 
flexed  and  rotated  inwards,  the  point  of  emergence  of  the  gluteal 
artery  from  the  upper  part  of  the  sciatic  notch  will  correspond 
with  the  junction  of  the  upper  with  the  middle  third  of  this  line." 
(MacOormac,  Lig.  of  Arts.,  p.  126,  figs.  10,  1 1.) 

Operation  (Fig.  147).— The  patient  being  rolled  two-thirds  over 
on  to  his  face,  the  part  well  exposed  and  cleansed,  the  limb  hang- 
ing over  the  edge  of  the  table,  an  incision,  5  inches  long,  is  made 
m  a  line  running  from  the  posterior  superior  spine  to  the  upper 
and  inner  part  of  the  great  trochanter.  The  incision  should  run 
almost  parallel  with  the  gluteus  maximus.  The  fibres  of  this 
muscle  being  separated,  between  adjacent  fasciculi,  with  a  director, 
a  muscular  branch  should  be  found  and  traced  down  to  the  exit  of 
the  artery.  The  gluteus  maximus  having  been  relaxed,  and  the 
contiguous  margins  of  the  gluteus  medius  and  pyriformis  separated 
with  retractors,  the  surgeon,  taking  as  his  guide  the  above  line  and 
the  aperture  of  the  great  sacro-sciatic  notch,  clears  the  artery  as 
Jugn  up  as  possible,  avoiding  the  nerve  and  the  veins,  and  dividing 
'  the  adjacent  muscles  if  needful.  The  ligature  should  be  applied 
as  tar  within  the  notch  as  possible,  almost  within  the  pelvis,  as  the 
gluteal  divides  immediately  after  its  exit. 

ca£ld  ?Peration--Tlie  following  is  the  account  of  Prof.  Syme's 

beW     rp\ tad  been  Stabbed  in  the  buttock  ^ven  years 
^  aneurism  measured  more  than   13  inches  in  both 

coverSt^  '  t0gethf  Wlth  thG  Sreat  thinness  and  la*ity  of  the 
old^tfo^  °PP°      t0  COagulation>  led  t0  the  adoption  of  the 

I  ihsetPat^,haVinf  blen  rend6red  unconscious  placed  on  his  right  side, 
introduced  !!  7  ^  ^  tUm°Ur'  °V6r  the  situation  °f  the  gluteal  artery,  and 
occasion?  ™L    *Z  1°  ?  t0  *he  bl°°d  from  ,lowing>  «°»t  by 

th  s  preTautio'n     £  8Th°Weduwhat  would  bave  been  the  effec!  of  neglect 
accoJisT  Z    I'  ^   "  1  "earched  for  the  vessel.    Finding  it  impossible  to 
Production  of        r    m         WaJ'  1  emarged  *be  wound  sufficiently  for  the 
into  the  cavity  "7   vl™  ?  succession.  ™til  the  whole  hand  was  admitted 
a  tiBhtnB«  X  Z  0nfiCe  Was  sti11  80  sma11  as  t0  embrace  the  wrist 

g  mess  that  prevented  any  continuous  hemorrhage.    Being  now  able 
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to  explore  the  state  of  things  satisfactorily,  I  found  that  there  was  a  large  mass 
of  dense  fibrinous  coagulum  firmly  impacted  into  the  sciatic  notch,  and,  not 
without  using  considerable  force,  succeeded  in  disengaging  the  whole  of  this 

obstacle  to  reaching  the  artery  The  gentleman  who  assisted  me  being 

prepared  for  the  next  step  of  the  process,  I  ran  my  knife  rapidly  through  the 
whole  extent  of  the  tumour,  turned  out  all  that  was  within  it,  and  had  the  bleed- 
ing orifice  instantly  under  subjection  by  the  pressure  of  a  finger.  Nothing  then 
remained  but  to  pass  a  double  thread  under  the  vessel  and  tie  it  on  both  sides  of 
the  aperture."    The  case  did  perfectly  well.*    (Oba.  in  Clin.  Surg.,  p.  169.) 

If,  in  the  case  of  a  stab,  the  hemorrhage  continue  after  the 
ligature  has  been  applied  with  the  above  precautions,  and  the 
gluteal  has  evidently  been  punctured  within  the  pelvis,  the  in- 
ternal iliac  must  be  tied  after  the  wound  in  the  buttock  has  been 
firmly  plugged  with  iodoform  gauze  wrung  out  of  carbolic  acid 
(1  in  20). 

Macewen's  Method  (p.  541). — A  case  thus  treated  successfully 
in  the  Edinburgh  Infirmary  by  Mr.  Miller  is  recorded  {Brit.  Med. 
Joum.,  1893,  vol.  i.  p.  1 1 76). 

The  patient  here  was  aged  seventy-five  on  June  1,  1891.  The  surface  of  the 
swelling  having  been  well  cleansed,  six  long  aseptic  steel  pins  were  introduced 
into  the  sac  in  different  directions,  and  made  to  pass  through  it  until  they  were 
felt  to  impinge  against  the  opposite  wall.  They  were  then  withdrawn  a  little 
so  that  their  points  might  scratch  the  inner  surface  of  the  cavity.  The  pulsations 
of  the  swelling  were  sufficiently  powerful  to  move  the  points  of  the  pins,  and  to 
cause  them  to  irritate  the  internal  wall  of  the  aneurism.  They  were  left  in  about 
half  an  hour,  and  when  withdrawn  the  punctures  were  covered  with  collodion. 
No  anaesthetic  was  given,  nor  did  the  patient  complain  of  much  pain.  On 
June  12th  the  above  treatment  was  repeated,  only  four  pins  being  used  now,  as 
two  of  those  used  before  were  found  to  be  too  fine  on  this  occasion,  as  they  bent 
when  force  was  used  to  make  them  perforate  the  now  thickened  wall  of  the 
aneurism.  On  June  25th  no  pulsation  could  be  detected  in  the  aneurism,  which 
had  shrunk  considerably.  At  this  date  a  pulsating  swelling  was  felt  between  the 
xipno-sternum  and  umbilicus.  July  10,  the  gluteal  aneurism  was  quite  firm  to 
the  touch.  The  abdominal  swelling  increased  rapidly.  At  first  it  was  thought 
to  be  another  aneurism,  but  it  was  later  diagnosed  as  malignant,  the  pulsation 
of  the  aorta  being  transmitted  through  it.  The  patient  sank  on  August  30.  At 
the  autopsy  a  large,  soft  sarcoma  was  found  infiltrating  the  upper  part  of  the 
abdomen.  The  gluteal  aneurism  was  found  to  be  quite  firm  and  solid.  It  was 
mostly  filled  with  firm  fibrous  clot,  a  small  part  in  the  centre  being  softer. 

LIGATURE  OP  THE  SCIATIC  ARTERY. 

Indications. — Stab.  This  operation  is  so  very  rarely  required 
that  it  may  be  very  briefly  described  here. 

Surgical  Anatomy. — The  sciatic  artery  emerges,  together  with 
the  sciatic  nerve  and  the  pudic  artery,  from  the  lower  part  of  the 
great  sacro-sciatic  notch  below  the  pyriformis. 

Guide  and  Line. — The  limb  being  rotated  inwards,  a  hue  is 
drawn  from  the  posterior  superior  spine  to  the  ischial  tuberosity. 

*  Nowadays,  the  application  of  a  Lister's  tourniquet  to  the  abdominal  aorta 
would  facilitate  matters.  Another  successful  case  is  recorded  by  Mr.  J.  Bell 
(Frin.  of  Surg.,  vol.  i.  p.  1801). 
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<Th»  exit  of  the  sciatic  and  pudic  arteries  corresponds  to  the  junc- 
tion of  the  middle  and  lower  thirds  of  this  line. 

operation  (Fig.  147)-— The  sciatic  artery  may  be  found  by  one 
nf  two  incisions,  (a)  by  a  horizontal  one,  about  5  inches  long,  made 
W V  inch  below  that  for  the  gluteal  artery,  and,  like  that, 
™Sllel  with  the  fibres  of  the  gluteus  maximus.  (6)  By  one  made 
vertically  in  the  above  given  line.  The  deeper  guides  will  be  the 
margins  of  the  notches,  or  the  great  sciatic  nerve. 

LIGATURE  OP  THE  ABDOMINAL  AORTA. 

Indications— As  this  most  rare  operation  has  been  fatal  m 
every  one  of  the  cases  in  which  it  has  been  performed  (some  nine 
or  ten),  its  justifiability  has  naturally  been  called  in  question, 
on  the 'one  hand,  the  desperate  condition  of  the  patients,  the 
advanced  amount  of  disease  probably  present  in  their  arteries,  hearts, 
&c.,  the  large  and  rapid  blood-current,  the  disturbance  of  very 
vital  parts,  and  the  risk  of  peritonitis,  all  combine  to  render  the 
probability  of  success  extremely  small.  On  the  other  hand,  recent 
improvements  in  surgery,  the  introduction  of  better  ligatures,  the 
fact  that  in  these  cases  life  must  speedily  end  if  nothing  is  done, 
and,  perhaps,  the  fact  that  many  of  the  large  operations  of  surgery 
have  been  unsuccessful  at  first,  will  justify  surgeons  in  again 
making  trial  of  this  forlorn  hope,  if  they  feel  certain  that,  other- 
wise, the  case  is  quite  hopeless. 

The  cases  have  mostly  been  those  of  iliac  and  inguinal  aneur- 
ism, in  which  other  arteries  have  been  tied  without  success.  To 
justify  the  epithet  above  given  of  "  desperate,"  the  first  case,  the 
well-known  one  of  Sir  A.  Cooper  (in  1817),*  may  be  alluded  to. 

Here  the  patient  had  long  suffered  from  an  aneurism  affecting  the  external 
and  common  iliac  arteries,  leading  to  sloughing  of  the  skin  and  haemorrhage. 
Sir  Astley  having  failed  in  an  attempt  to  perform  the  old  operation,  owing  to  the 
artery  lying  so  deeply,  gave  the  patient  "  the  only  hope  of  safety  "  which  re- 
mained, by  tying  the  aorta. 

As  life  was  here  prolonged  for  forty  hours,  and  as  in  Monteiro's 
case  death  did  not  take  place  till  the  tenth  day,  proof  is  given  of 
the  restoration  of  the  collateral  circulation. t 

Mr.  Mitchell  Banks  records  briefly  (Brit.  Med.  Journ.,  1892, 
vol.  ii.  p.  1 1 64)  the  following  most  interesting  case  : 

*  Priti.  and  Pract.  of  Surg,  (edited  by  Dr.  Lee),  vol.  i.  p.  228. 

t  In  comparing  instances  of  the  restoration  of  the  circulation,  the  one  by 
disease  and  the  other  after  the  surgeon's  ligature,  the  importance  of  the  slow 
and  gradual  process  in  the  one  case  will  not  be  lost  sight  of.  Mr.  Barwell 
{Intern.  Encycl.  of  Surg.,  vol.  iii.  p.  481)  alludes  to  the  experiments  of  Pirogoff 
(Waller  and  von  Griife's  Journ.,  Bd.  xxvii.  s.  122)  and  a  paper  by  Kast  (Zeit.  f. 
Ohir.,  Bd.  xii.  s.  405)  to  show  that  the  collateral  circulation  is  established.  Sir 
A.  Cooper  (loc.  supra  cit.)  used  to  show  in  his  lectures  an  injected  specimen  from 
a  dog  which  survived  the  operation.  Beyond  this  fact,  however,  no  comparison 
can  be  made  between  the  chance  of  survival  of  healthy  animals  and  that  of 
patients  reduced  to  such  straits  as  to  call  for  this  operation. 
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About  fifteen  years  before  a  patient  in  a  state  of  exhaustion  came  under  his 
care  with  a  rapidly  increasing  aneurismal  swelling  occupying  the  left  iliac  region 
and  reaching  to  the  middle  line  in  front  and  to  the  umbilicus  above.  "  It  was 
impossible  to  say  where  it  sprang  from,  but  as  the  man  evidently  had  only  a  short 
time  to  live,  it  was  necessary  to  act  promptly.  I  opened  the  abdomen  in  the 
middle  line,  which  was  thought  rather  an  adventurous  proceeding  in  those  days, 
with  the  intention  of  tying  the  common  iliac,  or  the  aorta  itself,  if  I  got  a  chance. 
But  it  was  found  impossible  to  do  anything.  The  aneurism  overlapped  the  left 
common  iliac  and  the  lower  portion  of  the  aorta,  so  that  neither  of  them  could 
be  reached.  It  was  a  gigantic  thing  and  had  been  leaking  for  some  time  at  the 
back,  tearing  up  the  tissues  behind  the  peritonaeum  in  all  directions."  The- 
patient  sank  a  few  days  later.    No  autopsy  is  mentioned. 

In  addition  to  the  above  cases,  in  which  the  aorta  has  been  tied  in  cases  of 
aneurism,  it  has  been  tied  once  for  haemorrhage  after  a  gun-shot  injury  of  the 
upper  part  of  the  thigh  by  Czerny,  of  Heidelberg.  Haemorrhage  continuing,  the 
common  femoral  was  tied,  together  with  the  superficial  femoral  below  the  profunda. 
Bleeding  taking  place  again  in  six  days,  the  common  iliac  was  tied.  The 
haemorrhage  still  persisting,  it  was  thought  that  the  external  iliac  only  had 
been  tied,  and  a  ligature  was  next  placed,  by  mistake,  upon  the  aorta.  The 
patient  lived  twenty-six  hours.  The  same  surgeon  during  a  nephrectomy  for 
a  soft  malignant  growth  of  the  kidney  met  with  such  uncontrollable  haemor- 
rhage as  to  compel  him  to  tie  the  aorta,  the  patient  dying  soon  after. 

Surgical  Anatomy. — The  lowest  part  of  the  aorta — viz.,  that 
between  the  bifurcation  and  the  origin  of  the  inferior  mesenteric 
— is  that  which  should  be  chosen.* 

The  vessel  may  have  in  front  of  it  the  omentum,  duodenum, 
mesentery,  small  intestines,  and  more  closely,  the  aortic  plexus  of 
the  sympathetic,  and  a  layer  of  fascia  of  various  strength.  To 
the  right  side  lies  the  vena  cava,  and  behind  it  are  the  left  lumbar 
veins.  The  bifurcation  is  usually  situated  a  little  to  the  left 
side  of  the  umbilicus  and  about  f  inch  below  it. 

Operation. — This  may  be  performed  (A)  through,  or  (B) 
behind,  the  peritonaeum.  The  intra-peritonseal  method  is  espe- 
cially indicated  when  the  height  at  which  the  ligature  must  be 
applied,  or  any  evidence  of  matting  of  the  structures  of  the 
abdominal  wall  (dating  to  any  inflammation  about  the  aneurism, 
or  to  the  use  of  pressure),  would  probably  interfere  with  stripping 
up  the  peritonaeum. 

A.  Throxigli  the,  Peritonceum. — The  bowels  having  been  emptied 
as  much  as  possible,  the  skin  cleansed,  the  shoulders  raised  and 
the  knees  slightly  flexed,  the  surgeon  makes  an  incision  at  least 
four  inches  long,  in  the  middle  line,  with  its  centre  opposite  to  the 
umbilicus,  but  .curving  a  little  to  the  left  here,  so  as  to  avoid  the 
round  ligament  of  the  liver  and  the  urachus.  The  lmea  alba  being 
found  and  divided,  the  fascia  transversalis  slit  up,  all  haemorrhage 
must  be  arrested  before  opening  the  peritonaeum.  |  When  this 
structure  has  been  opened  to  the  whole  extent  of  the  wound 

*  This  interval  varies  in  length  from  \  inch  to  2  inches. 

t  In  Mr.  James's  case  {Med.  Chir.  Trans.,  vol  xvi.  p.  10)  a  large  quantity  ot 
blood  was  found  post-mortem  in  the  abdominal  cavity.  This  had  come  either 
from  a  vessel  in  the  parietes,  or  from  one  wounded  in  the  mesentery. 
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retractors  are  inserted,  and  the  small  intestine  and  mesentery- 
drawn  partly  upwards  and  partly  to  the  sides,  carbolised  sponges, 
attached  to  silk,  being  packed  around,  if  needful,  to  keep  the 
above  structures  out  of  the  way.  The  pulsation  of  the  vessel  is 
now  felt  for  and  the  deeper  layer  of  peritonasum  carefully  scratched 
through.  Care  should  be  taken  to  disturb  as  little  as  possible  the 
aortic  plexus  *  during  this  step  and  in  passing  the  needle,  which 
should  be  carried  from  right  to  left. 

The  ligature  used  should  be  one  of  the  flat  tape-like  ones,  of 
kangaroo  tendon  or  sufficiently  stout  silk  (p.  521).  The  passage 
of  the  needle  may  be  attended  with  much  difficulty,!  not  only 
from  the  depth  of  the  vessel,  and  from  the  presence  of  intestines 
if  distended  and  allowed  to  protrude  into  the  wound,  but  also  from 
the  denseness  of  the  cellular  tissue  surrounding  the  artery. 

B.  Behind  the  Peritonceum  (Fig.  146). — This  method  should 
be  tried  in  any  case  where  the  surgeon  is  unable  to  take  those 
precautions  for  which  intra-peritonasal  surgery  calls.  The  chief 
objection  is  the  great  depth  at  which  the  artery  is  reached,  but  it 
is  well  worthy  of  notice  that  in  Monteiro's  case,  which  survived 
ten  days,  this  method  was  made  use  of. 

The  operation  is  performed  on  much  the  same  lines  as  that 
already  given  for  ligature  of  the  common  iliac  (p.  607).  The 
incision  should  be  as  free  as  possible,  from  the  top  of  the  tenth 
rib,  curving  somewhat  forwards  to  the  anterior  superior  spine.  J 
The  muscles  and  transversalis  fascia  being  cut  through,  the 
peritonaaum  is  stripped  up  and  turned  inwards,  several  large 
retractors  placed  in  the  wound,  and  the  ribs  dragged  up  and  out- 
wards. The  common  iliac  being  found  this  vessel  is  traced  up 
into  the  aorta  (Fig.  146). 

Treatment  by  Acupuncture. — This  method  has  been  fully 
alluded  to  at  p.  541,  and  a  brilliantly  successful  case  of  abdominal 
aneurism  treated  by  Prof.  Macewen  with  needles,  and  the  forma- 
tion of  white  thrombi  will  be  found  at  p.  542. 

Treatment  by  the  Introduction  of  Wire.— This  method  has 
been  described  at  p.  540.  Prof.  Loreta  of  Bologna  has  applied  it 
to  one  case  of  abdominal  aneurism  which  attracted  much  attention 
at  the  time,  but  proved,  as  is  so  common  in  these  cases,  only 
temporarily  successful.    An  account  will  be  found  (Brit.  Med. 


*  Sir  A.  Cooper  (loc.  supra  cit.)  believed  that  his  experiments  on  dogs  proved 
that  inclusion  of  this  plexus,  and  not  the  interruption  of  the  circulation,  was  the 
cause  of  the  paralysis  which  followed  the  experiment.  In  Mr.  James's  case, 
when  the  ligature  was  tightened,  the  patient  complained  of  "deadness  in  the 
lower  extremities."  This  was  soon  followed  by  agonising  pain  in  the  same  parts, 
only  relieved  by  death  about  three  hours  after  the  operation. 

t  Thus,  in  Mr.  James's  case  the  aneurism-needle  broke  at  its  handle,  the  sur- 
geon having  "  little  anticipated  occasion  for  so  much  force."  In  one 'case  the 
sac  gave  way  during  the  operation. 

t  If  necessary,  a  horizontal  one  might  be  added,  at  right  angles  to  the  first, 
out  the  rectus  and  the  deep  epigastric  should  on  no  account  be  interfered  with. 
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Journ,  vol.  i.  1885,  pp.  745,  955),  taken  from  the  original  paper 
(Mem.  Roy.  Acad.  Scien.  Institute  of  Bologna,  Feb.  8.  1885). 

The  patient  was  a  sailor,  aged  thirty,  who  had  always  had  good  health,  save 
for  syphilis  five  years  before.  Nearly  two  years  before  his  admission  he  had  felt 
something  give  way  in  the  belly  while  making  violent  efforts.  A  large  aneurism 
occupied  the  epigastric  and  left  hypochondriac  regions.  An  incision  having  been 
made  from  the  ensiform  cartilage  to  the  umbilicus,  numerous  superficial  adhesions 
were  found,  and  carefully  separated,  but  it  was  found  impossible  thus  to  deal ' 
with  deeper  ones  uniting  the  sac  to  the  stomach,  spleen,  and  diaphragm.  Hence 
it  was  impossible  to  trace  the  aneurism  to  its  mouth,  nor  could  it  be  compressed 
and  emptied.  It  remained  uncertain  therefore,  at  the  time,  whether  the  aorta 
or  one  of  its  branches  was  the  vessel  involved.  The  vessel,  which  was  now  fully 
exposed  on  its  right  side,  was  punctured  with  a  fine  trocar,  and  silvered  copper 
wire  passed  in  from  above  downwards  and  to  the  left.  As  soon  as  the  wire  met 
resistance  the  cannula  was  removed,  the  end  of  the  wire  pushed  in,  and  the 
puncture  brushed  over  with  pure  carbolic  acid.  A  little  over  two  yards  had  been 
introduced.  The  after-course  was  one  of  rapid  and  progressive  recovery.  The 
man  was  allowed  to  get  up  at  the  end  of  six  weeks,  the  swelling  having  consoli- 
dated, the  bruit  having  disappeared,  the  pulsation  being  only  communicated,  and 
the  femoral  pulse,  which  had  been  almost  suppressed,  having  reappeared.  The 
patient  died  suddenly  ninety-two  days  after  the  operation  from  rupture  of  the 
aorta  immediately  below  the  sac  at  the  angle  of  juncture  between  this  and  the 
aorta.  The  sac,  filled  with  organising  fibrine  had  shrunk  to  the  size  of  a  walnut. 
The  wire  was  found  unaltered  and  rolled  up  in  a  globular  mass.  Prof.  Loreta 
suggested  that  the  compression  produced  by  the  coagula  in  the  sac  might  have 
caused  an  interference  with  the  blood-supply  to  the  arterial  wall  just  below  the 
swelling  and  so  induced  rupture  of  an  artery  no  doubt  already  diseased 
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OPERATIONS  ON  HERNIA.* — OPERATIONS  FOR 
STRANGULATED  HERNIA. — RADICAL  CURE 
OF  HERNIA. 

OPERATIONS  FOR  STRANGULATED  HERNIA. 

Chief  Indications  for  Operation  and  Points  to  bear  in  Mind. 

— While  this  is  not  the  place  for  going  into  the  above  fully,  a 
few  practical  remarks  on  those  indications  usually  given  may  be 
helpful  to  some  of  my  readers. 

i.  A  lump  in  one  of  the  openings  more  or  less  hard,  tense  and 
tender,  partly  or  completely  irreducible,  and  with  impulse  doubt- 
ful or  absent. 

a.  The  swelling  may  be  small  and  deep-seabed,  as  in  a  bubono- 
cele near  the  internal  ring,  or  a  femoral  hernia  in  a  fat  patient. 

h.  Two  herniaa  may  be  present,  both  irreducible.  The  surgeon 
should  operate  on  the  one  which  is  the  more  tense  and  has  the 
least  impulse,  and  the  one  which  has  most  recently  descended.  If 
this  fail  to  give  relief,  either  the  opposite  swelling  must  be  ex- 
plored or  abdominal  section  performed  in  the  middle  line.  This 
step  will  probably  allow  of  the  opposite  hernia  being  reduced  from 
within,  and  also  of  any  other  possible  seats  of  strangulation  being 
explored — viz.,  the  inner  aspects  of  the  deeper  rings. 

c.  As  to  the  impulse,  it  is  worth  while  to  observe  carefully  the 
point  where  this  ceases.  This,  probably,  is  over  the  site  of 
stricture^  and  should  be  about  the  centre  of  the  incision. 

On  this  most  important  point  of  impulse  Mr.  W.  H.  Bennett 
(Lancet,  vol.  ii.  p.  1378),  speaks  as  follows:— In  a  case  of  strangu- 
lated omental  inguinal  hernia  with  commencing  gangrene  of  the 
omentum,  there  yet  was  no  interference  with  the  action  of  the 
bowels,  constipation  and  vomiting  were  alike  entirely  absent,  but 
the  symptom  which  conclusively  called  for  operation  was  the  entire 
absence  of  real  hernial  impulse.  The  following  remarks  on  the 
detection  of  impulse  are  worthy  of  the  most  careful  attention  : 

Ine  impulse  in  ordinary  non-strangulated  hernia,  whether  the 

*  The  different  forms  of  hernia,  those  which  present  on  the  thigh  as  weli  as 
m  inguinal  and  umbilical  varieties,  will  be  considered  here  for  the  sake  of  con- 
tinence, and  because  they  are  all  abdominal  in  origin 
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contents  of  the  sac  be  omentum  or  bowel,  is  expansile  in  character 
that  is  to  say,  the  tumour  when  the  patient  coughs  or  strains,  not 
only  rises  under  the  hand,  but  expands  iu  size.  In  hernial 
tumours  containing  bowel  this  sudden  increase  in  the  bulk  is 
principally  due  to  the  additional  quantity  of  gas,  &c,  which  is 
suddenly  driven  into  the  herniated  portion  of  gut  by  the  act  of 
coughing  or  straining.  In  omental  hernia)  the  expansion  is  partly  ' 
due  to  the  sudden  turgescence  in  the  omental  vessels,  and  partly 
to  the  increase  of  tension  in  the  sac  due  to  the  cough.  Naturally, 
therefore,  the  amount  of  expansion  is  relatively  greater  in  hernia? 

containing  bowel  than  in  those  composed  of  omentum  In 

strangulated  hernia  it  is  important  to  understand  that  absence  of 
impulse  does  not  necessarily  mean  immobility  during  coughing,  for 
a  hernia,  even  if  tightly  strangulated,  will  often  move  freely  under 
the  hand,  especially  if  it  be  omental.  This  movement  is,  however, 
rather  of  the  nature  of  a  jump  or  jerk,  and  is  never  expansile. 
There  is  no  question  which  has  a  more  practical  bearing  upon  the 
treatment  of  strangulated  hernia  than  the  expansile  character  of 
this  impulse.  It  may  be  safely  held  as  a  surgical  dictum,  that 
every  case  of  hernia  in  which  any  change  has  taken  place  in  the  war 
dition  of  the  tumour,  such  as  increase  of  size  or  tension,  whilst 
expansile  impulse  is  absent,  should  be  regarded  as  strangulated." 

d.  Sir  J.  Paget  (Clin.  Lect.,  p.  108)  thus  writes  of  the  hardness 
of  a  hernia : — "  In  large  hernias  the  hardness  may  chiefly  be  felt 
at  and  near  the  neck  and  mouth  of  the  sac,  especially  in  inguinal 
herniae,  and  you  must  take  care  not  to  be  deceived  by  a  sac  which 
is  soft  and  flaccid  everywhere  except  at  its  mouth,  for  there  may 
be  strangulated  intestine  in  the  mouth  of  the  sac  though  the  rest- 
contain  only  soft  omentum  or  fluid  not  sufficient  to  distend  it; 
nay,  you  must  not  let  even  a  wholly  soft  condition  of  the  hernia, 
or  an  open  external  ring,  weigh  down  against  the  well-marked 
symptoms  of  strangulation,  for  the  piece  of  intestine  at  the  mouth 
of  the  sac  may  be  too  small  to  give  a  sensation  of  hardness,  or 
the  whole  hernia  may  be  omental." 

ii.  Constipation  becoming  absolute,  even  as  to  flatus.  It  is 
well  known  that  small  scybalous  motions  may  be  forced  out  by 
the  straining  of  a  patient  with  a  strangulated  hernia  anxious  to 
get  his  bowels  to  act.  Further,  and  in  intestinal  _  obstruction 
generally,  the  bubbling  away  of  an  enema  may  simulate  the 
passage  of  flatus.  In  those  rare  cases  where,  other  evidence  of 
strangulation  being  present,  the  bowels  continue  to  act  at  inter- 
vals, it  is  probable  that  the  constriction  of  the  bowel  is  not  com- 
plete, and  leaves  a  channel  along  the  mesenteric  border.  If  such 
cases  have  been  left  long,  owing  to  the  absence  of  constipation 
and,  perhaps,  the  slightness  of  the  vomiting,  the  surgeon  must 
examine  the  bowel  very  carefully  before  he  return  it.  Const ac- 
tion, though  only  partial,  may  have  here  caused,  from  its  long 
duration,  thinning  or  ulceration  of  the  intestine  at  one  spot,  and 
f'secal  extravasation  may  take  place   as  soon  as  the  bowel  is 
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returned.  If  there  is  any  reason  for  doubt  in  these  cases 
the  stricture  should  be  thoroughly  divided  and  the  bowel  left  in 

iii.  Vomiting.*  Especially  if  (a)  this  is  changing  from  the  early 
rejection  of  stomach  contents  or  bile  to  feculent  fluid  ;  (b)  even  if  it 
is  repeated  only  at  long  intervals,  and  all  other  signs  are  absent 
or  little  marked ;  (c)  it  must  be  remembered  that  vomiting  may 
be  stopped  by  drugs,  strangulation  persisting,  or  the  intestines  may 

be  empty.  >  ... 

iv.  Tympanites  and  other  evidence  of  peritonitis. 

These  will  not,  of  course,  debar  the  surgeon  from  operating,  but 
they  will  lead  him  to  warn  the  friends  that  relief  will  probably 
come  too  late. 


STRANGULATED  FEMORAL  HERNIA  (Fig.  1 48). 


Operation.! — The  parts  being  shaved  and  thoroughly  cleansed 


according  to  the  directions  fully  given 
page  657,  a  little  iodoform  rubbed  in 
around  the  genitals,  the  limbs  being  kept 
warm  with  blankets  and  a  hot  bottle  or  two, 
if  the  patient's  vitality  is  low,  and  the  knee 
flexed  slightly  over  a  pillow,  an  incision 
to  2  inches  long  is  made  vertically  on  the 
inner  side  of  the  swelling.:}:  Some  small 
branches  of  the  superficial  external  pudic 
occasionally  require  torsion  or  ligature.  The 
cribriform  fascia  and  the  fascia  propria 
(femoral  sheath  and  septum  crurale)  are  next 
divided  in  the  same  vertical  line  with  or 


in   the   footnote  to 


Fig. 


*  Sir  J.  Paget  (toe.  supra  cit.,  p.  112)  says:  "If  I  were  asked  which  of  the 
signs  of  strangulation  I  would  most  rely  on  as  commanding  the  operation,  I 
should  certainly  say  the  vomiting."  Later  on  (p.  114)  he  urges  that  the  practi- 
tioner should  not  wait  for  any  characteristic  mode  of  vomiting,  nor  be  misled  by 
the  absence  of  any  particular  fluid,  nor  even  by  the  absence  of  all  vomiting,  nor 
under-estimating  the  importance  of  occasional  vomiting  as  a  signal  for  operation. 

t  While  general  anassthesia  will  be  preferred  in  most  cases  from  the  more 
certain  loss  of  sensibility  and  the  relaxation  of  the  parts,  a  case  related  by  Dr. 
Mason  (Brit.  Med.  Journ.,  vol.  i.  p.  834)  shows  how  valuable  cocaine  may  be  as  a 
local  anaesthetic.  A  woman  who  had  suffered  from  heart  disease  for  many  years 
required  operation  for  a  strangulated  femoral  hernia.  Three  four-minim  injec- 
tions of  a  4  per  cent,  solution  of  cocaine  were  given,  the  first  under  the  skin  over 
the  centre  of  the  tumour,  the  second  above  and  the  third  below  the  tumour,  as 
deeply  towards  the  femoral  ring  as  was  thought  safe.  It  was  only  during  actual 
division  of  the  sac  and  the  insertion  of  the  sutures  that  any  pain  was  complained 
of.^  The  wound  healed  by  first  intention. 

J  This  incision  is  usually  made  in  the  ordinary  way.  A  somewhat  quicker 
method  is  by  incising  or  transfixing  a  fold  pinched  up  at  a  right  angle  to  the 
long  axis  of  the  swelling,  and  held  by  the  fingers  of  the  surgeon  and  an  assistant, 
etore  beginning  the  operation,  the  surgeon  should  always  examine  into  the 
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■without  a  director,*  according  to  their  thickness  and  the  experience 
of  the  operator,  all  the  incisions  made  going  quite  up  to  and 
above  the  top  of  the  swelling,  so  as  to  lie  over  the  seat  of 
strangulation,  usually  Gimbernat's  ligament. 

In  the  operation  without  opening  the  sac,f  the  site  of  stricture  I 
must  next  be  found.    The  varieties  here  are  best  given  in  Sir 
James  Paget's  words  (loc.  supra  cit.,  p.  132)  :  "In  some  instances,1 
as  you  trace  up  the  neck  of  the  sac,  you  find  it  tightly  banded 
across  by  a  layer  of  fibrous  tissue  called  Hey's  ligament — a  layer  < 
traceable  as  a  falciform  edge  of  the  fascia  lata,  where  that  fascia, 
bounding  the  upper  part  of  the  saphenous  opening,  is  connected 
with  the  crural  arch,  and  is  thence  continued  to  Gimbernat's  liga- 
ment.   Sometimes  a  fair  division  of  this  layer  of  fibres  up  to  the 
edge  of  the  crural  arch  is  sufficient  to  render  the  hernia  reducible. 
....  But  in  more  cases  this  is  not  sufficient,  and  you  may  feel  the 
stricture  formed  by  bands  of  fibres  which  encircle  the  neck  of  the 
sac,  and  which  must  be  divided,  band  by  band  and  layer  by  layer,  ; 
till  none  can  be  felt.    These  fibres  are  part  of  the  deep  crural  arch. 
Very  rarely,  however,  even  the  division  of  these  is  not  sufficient,' 
for  the  stricture  is  formed  by  thickening  of  the  mouth  of  the  sac 
itself.    This  condition,  which  is  a  common  cause  of  stricture  in 
inguinal  hernia,  is  very  rare  in  femoral ;  but  it  certainly  does  occur, 
and  in  any  case  well  suited  for  the  operation,  without  opening  the 
sac,  you  may  try  to  thin  the  mouth  of  the  sac  without  opening  it, 
and  thus  to  make  it  extensible  enough  for  the  return  of  its  con- 
tents.   You  may  try  this,  but  the  chances  of  success  are  small. 
You  are  much  more  likely  to  cut  into  the  sac  at  some  thin  place, 
and  when  you  have  done  this  you  had  better  enlarge  the  opening  ( 
and  divide  the  stricture  from  within."  } 

Operation  by  Opening  the  Sac. — In  this  and  in  the  former 
case  much  difficulty  is  occasionally  met  with  in  deciding  as  to 
whether  the  sac  is  reached  or  no.  The  causes  of  difficulty  here 
are  mainly— (1)  An  altered  condition  of  the  soft  parts  from  the 

probable  amount  of  fat,  and  thickness  or  thinness  of  the  hernial  coverings  In 
the  case  of  a  large  hernia  turning  outwards  and  upwards,  it  may  be  well,  at  a  later 
stage  of  the  operation,  if  any  additional  exploration  is  required  of  doubtful  con- 
tents, to  convert  the  first  incision  into  a  -H. 

*  The  operator  can  also  manage  very  well  with  scissors,  keen-edged,  but  blunt- 
pointed,  first  nicking  each  layer  and  then  separating  it  from  the  next  with  the 

closed  points.  t  , 

t  Cases  best  suited  for  this  plan  are  those  where  the  strangulation  has  been 
short  •  its  symptoms  not  very  severe-c.^.,  the  vomiting  only  bilious  ;  where  the 
hernia  is  small  in  size  and  without  mixed  contents  ;  where  the  patient  is  in  good 
condition,  and  any  previous  taxis  has  been  gentle  and  brief.  _ 

t  In  trying  to  divide  points  of  stricture  outside  the  sac,  attention  should  be 
paW  to  the  following  First  reaching  the  sac  itself  if  possible,  by  a  caref  a 

division  of  all  the  overlying  structures  in  the  vertical  incision  carried  well 
awards  •  (2)  Carefully  drawing  down  the  sac,  so  as  to  expose  any  fibres  con- 
sES  its  neck  ;  (3)  Gently  Insinuating  the  point  of  the  director  under  any 
bands  met  with. 
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assure  of  a  truss,  or  from  long  strangulation  ;  (2)  from  meeting 
S  fluid  outside  the  sac  ;  (3)  from  the  extreme .thinness  of  the 
ripnt  which  leads  to  the  sac  being  reached  unexpectedly  ; 
f  'i  the  opposite  condition,  much  fat  being  met  with  m  several 
of  the  deeper  layers,  making  it  uncertain  which  is  the  extra-pento- 
lal  layer,  the  fat  in  these  cases  being  often  soft,  and  readily 
ESS?  down  under  examination  ;  (5)  an  apparently  puffing 

nmber  of  layers— this  condition  is  usually  due  to  « hair-splitting 
ove^-carefnlness  on  the  part  of  the  operator,  at_  other  times  it  is 
brought  about  by  a  much  thickened  fascia  propria*  separated  into 
imperfect  layers  by  its  softened  condition  or  inflammatory  matting; 
(6)  by  the  absence  of  a  sac.f 

V  Aids  in  Recognising  the  Sac  in  Gases  of  Dificulty.— beveral  ot 
those  ordinarily  given  (Erichsen,  loc.  supra  cit.)—e.g.,  "its  rounded 
and  tense  appearance,  its  filamentous  character,  and  the  arborescent 
appearance  of  vessels  on  its  surf  ace  "—are,  I  think,  quite  fallacious. 
So  too,  with  regard  to  the  escape  of  fluid  from  the  sap,  for  this  is 
often  dry  in  femoral  herniae,  and  occasionally  fluid  is  met  with 
before  the  sac  is  reached.  A  smooth  lining  characteristic  of  its 
inner  surface  is  more  reliable,  but  the  inner  surface  of  the  fascia 
propria  is  sometimes  remarkably  smooth.  Two  points  remain  which 
will  help  to  solve  the  doubt— (a)  To  draw  gently  down  the  doubt- 
ful structure,  whether  sac  or  bowel,  and  to  examine  whether  it  is 
continuous  above  and  below  with  the  structures  of  the  abdomen 
and  thigh,  like  the  other  coverings  of  the  hernia,  or  whether  it  has 
a  distinct  neck  to  be  traced  into  the  abdominal  cavity ;  (V)  To  see. 
if  the  point  of  a  Key's  director  can  be  insinuated  along  this  last 
doubtful  layer  into,  and  moved  within,  the  peritonseal  cavity 
or  no.  In  a  very  few  cases  the  surgeon,  if  still  in  doubt,  incises 
carefully  the  suspected  layer,  and  tries  if  he  can  pass  in  a  probe 
and  move  it  from  side  to  side ;  if  this  can  be  done,  he  is  still  out- 
side the  bowel,  not  between  the  peritonseal  and  muscular  coats  of 
intestine. 

The  sac  being  carefully  nicked  with  the  scalpel-blade  held  hori- 
zontally at  a  spot  where  it  can  best  be  pinched  up  with  dissecting- 
forceps,  a  matter  of  much  difficulty  at  times  owing  to  its  tenseness, 

*  The  fascia  propria,  though  sometimes  of  wafer  thinness,  may  be  much 
thickened  and  difficult  of  recognition.  In  Sir  J.  E.  Erichsen's  words  (Surgery, 
vol.  ii.  p.  821),  "It  not  unfrequently  happens  that,  after  the  superficial  fascia 
has  been  divided,  an  oval,  smooth,  and  firm  body  is  exposed,  which  at  first  looks 
like  the  hernial  sac  or  a  lump  of  omentum.  This  is  in  reality  the  fascia  propria, 
thickened  by  the  long-continued  pressure  of  the  truss,  and  congested  perhaps 
by  the  attempts  at  reduction  ;  and  in  the  midst  of  it  the  sac  will  at  length  be 
found,  after  the  dissection  has  been  carried  through  several  layers  of  this 
tissue." 

t  A  sac  is  said  to  be  absent  in  some  cases  of  hernia  of  the  cajcum,  and  where  the 
patient  has  been  operated  on  before.  This,  however,  was  not  the  case  in  three 
herniac  containing  the  cajcum,  and  in  two  which  had  been  operated  on  before 
which  have  come  under  my  care. 
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is  slit  up  on  a  director,  and  its  contents  examined.    If  omentum 
first  present  itself,  this  is  drawn  to  one  side  and  unravelled,  and 
intestine  sought  for.    This  usually  takes  the  form  of  a  small,  very 
tense  knuckle,  of  varying"  colour  and  condition.    If  it  will  facili- 
tate the  manipulations  needful  for  reduction,  the  omentum  may  be 
first  dealt  with.   (1)  If  this  be  voluminous  and  altered  in  structure, 
it  should  be  tied,*  bit  by  bit,  with  reliable  chromic  gut,  and  then  ' 
cut  away,  the  scissors  being  applied  so  close  to  the  ligatures  as  to 
leave  holding-room,  but  no  excess  to  mortify  or  slough.    After  the 
return  of  the  intestine,  the  omentum  is  also  replaced  within  the 
abdomen.    (2)  If  the  omentum  is  small  in  amount  and  recently 
descended,  it  may  be  merely  returned.    (3)  In  a  few  rare  cases 
when  the  omentum  is  intimately  adherent  to  the  sac,  and  the 
patient's  condition  does  not  admit  of  delay,  the  omentum  may  be 
left  in  situ.    As,  however,  this  course  very  much  interferes 
with  the  satisfactory  wearing  of  a  truss,  and  as  it  is  likely  to  lead 
to  a  fresh  descent  of  bowel,  it  should  never,  if  possible,  be 
followed,  f 

Reduction  of  the  Intestine. — As  soon  as  this  is  exposed,  the 
surgeon  examines  with  the  little  finger-nail,  or  a  Key's  director, 
the  tightness  of  Grimbernat's  ligament.  In  a  few  cases  reduction 
may  be  at  once  effected  by  gentle  pressure  backwards  on  the 
bowel  with  the  tip  of  the  little  finger.  But  in  the  large  majority 
the  above  site  of  structure  will  need  division,  a  point  requiring 
much  carefulness  for  fear  of  injuring  the  intestine  or  important 
surrounding  structures.  If  the  degree  of  tightness  of  the  parts 
admit  of  it,  there  is  no  director  equally  safe  and  satisfactory  as 
the  index  or  little  finger  of  the  left  hand  passed  up  to  the  stric- 
ture, and  the  nail-tip  insinuated  beneath  this,  the  hernia-knife 
being  introduced  along  the  pulp  of  the  finger  (Fig,  149)-  But 
there  is  rareiy  room  for  this,  and  a  Key's  director  J  must  usually 
take  the  place  of  the  finger.  The  tip  of  this  instrument  being 
insinuated  into  the  peritoneal  cavity  just  under  Gimbernat's  hga- 

•  *  For  security's  sake  the  ligatures  should  be  made  to  interlock.  If  hemor- 
rhage occur  from  the  omentum  after  it  has  been  replaced,  the  surgeon  must 
remember  that  returned  omentum  generally  escapes  far  from  the  wound.  It 
will  thus  be  usually  needful  to  extend  the  wound  upwards  along  the  linea  semi- 
lunaris. .       .  • 

t  The  cause  of  the  symptoms  of  strangulation  which  undoubtedly  arise  in 
hernia*  containing  omentum  only,  has  been  much  discussed.  Mr.  Eushton 
Parker  thinks  that  the  symptoms  are  due  either  to  the  displaced  omentum 
•dragging  on  the  colon,  or  to  peritonitis  :  thus  an  inflamed  omental  hernia  win 
throw  out  much  serum  and  simulate  strangulation.  Mr.  Holmes,  who  snow* 
( Lancet,  May  4, 1883)  that  the  above  explanations  will  not  meet  all  cases,  suggest 
that  in  some  of  the  cases  the  function  of  the  intestine  is  suspended  by  some  rene. 
act  arising  in  the  nerves  of  the  strangulated  omentum. 

t  This  director  is  broad,  so  as  to  prevent  any  intestine  curling  over  and  read- 
ing the  knife  ;  blunt-pointed,  so  as  not  to  damage  the  contents  of  the  1™*°™* 
cavity  ;  finally,  its  groove  does  not  run  quite  up  to  the  end,  so  that  the 
point  shall  be  stopped  before  it  comes  in  contact  with  the  jmportant  part*. 
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ment  the  hernia-knife  *  is  introduced  obliquely  or  Hat-wise  upon 
it  its' end  slipped  under  and  beyond  the  ligament,  its  edge  turned 
towards  the  constricting  fibres,  and  a  few  of  these  gently  cut 
through  in  an  upward  and  inward  direction.  In  doing  this  it  is 
well  for  the  surgeon  to 
draw  down  the  edges  of 
the  cut  sac  close  to  its 
neck,  and  to  ask  an 
assistant  to  hold  these, 
thus  facilitating  the  pas- 
sage of  the  director  and 
the  knife  by  preventing 
the  sac  falling  into  folds 
before  them.  Occasionally 

also  a  knuckle  of  intestine  (Fergusson.) 
persistently  coils  over  the 

edge  of  the  director.  This  is  best  met  by  patience,  by  drawing 
it  out  of  the  way  by  the  carbolized  finger-tip  of  an  assistant,  or  by 
pressing  it  down  with  the  handle  of  a  pair  of  dissecting-forceps. 

The  direction  and  the  extent  to  which  the  stricture  must  be 
cut  are  matters  of  much  importance.  The  upward  and  inward 
line  is  the  only  path  of  safety.  Directly  outwards  lies  the  femoral 
vein;  by  cutting  upwards,  the  spermatic  cord,  and,  if  upwards  and 
outwards,  the  epigastric  artery,  would  be  endangered ;  behind  are 
the  peritonaeum  and  pubes.  The  incision  upwards  and  inwards 
must  be  of  the  nature  of  a  nick;  otherwise,  owing  to  the  imperfect 
healing  of  the  fibrous  structure,  the  ring  will  be  left  large  and 
gaping,  thus  facilitating  the  re-descent  of  the  hernia,  and  producing 
much  difficulty  in  fitting  on  trusses,  and  causing  certain  discom- 
fort and  probable  peril  to  the  patient,  especially  if  she  belong  to 
the  poorer,  hospital  class. 

Gimbernat's  ligament  having  been  carefully  and  sufficiently 
nicked,  the  bowel  is  replaced  either  by  gentle  squeezing  between 
the  finger  and  thumb,  so  as  to  empty  it  of  its  contents,  or  with 
the  pressure  of  the  little  finger ;  the  sac  should  now  be  kept 
stretched  with  forceps  so  that  no  folds  interfere  with  the  return 
of  the  bowel.  If  pressure  on  one  part  of  the  intestine  fail,  it 
must  be  tried  at  another  point.  After  the  reduction  of  the 
intestine  the  tip  of  the  little  finger  should  be  introduced  through 
the  crural  canal  into  the  peritoneal  cavity  to  see  that  the  gut  is 
absolutely  safe  ;  a  little  iodoform  is  then  dusted  on  to  the  stumps 
of  omentum,  and  these  too  returned,  if  this  has  not  been  done. 

If  the  patient's  condition  and  age  admit  of  it,  and  if  the 

(t  A  curved  one  will  be  found  most  useful.  The  cutting-blade  is  usually  too 
broad,  and  the  tip  too  massive.  On  the  other  hand,  a  worn-down  blade  has  been 
known  to  break  while  dividing  a  tense  Gimbernat's  ligament.  The  intestine 
may  thus  be  wounded,  or  the  fragment  of  the  knife  escape  into  the  peritonceal 
cavity. 

+  The  cutting-blade  of  the  knife  shown  here  is  needlessly  long  and  unguarded. 
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adhesions  are  not  too  firm,  the  sac  should  next  be  taken  away 
by  carefully  separating  it  with  thei  finger  or  a  director  from  its 
attachments.  It  should  then  be  pulled  well  forwards,  an  aseptic 
linger  introduced  up  to  its  neck,  this  part  next  ligatured  with 
stout  chromic  gut  as  high  up  as  possible,  the  finger  then  with- 
drawn, and  the  sac  cut  away  \  inch  below  the  ligature.  If 
the  surgeon  is  at  all  doubtful  about  the  safe  ligature  of  any' 
stump  of  omentum,  he  should  keep  this  down  and  transfix  it  and 
the  neck  of  the  sac  with  a  double  chromic-gut  ligature,  the  ends 
of  which  are  afterwards  cut  short.  Sufficient  drainage  is  now 
provided  by  a  small  tube  or  a  bundle  of  horsehair,  and  the 
superficial  wound  closed.  The  dressings  must  be  applied  with 
sufficient  care  to  keep  the  wound  secured  from  obviously  close 
sources  of  contamination.  It  is  well  to  place  a  separate  pad  of 
carbolized  tow  or  salicylic  wool  over  the  anus  and  genitals,  and 
to  draw  the  water  off  before  the  patient  leaves  the  table.  The 
thigh  should  not  be  kept  too  much  flexed,  otherwise  the  escape 
of  discharge  from  the  drainage-tube  will  be  interfered  with. 

The  account  of  an  ordinary  operation  having  been  given,  it 
remains  to  consider  certain  complications.    These  are  chiefly  : 

I.  Adhesions  of  Bowel  to  the  Sac  or  Omentum. — The  treat- 
ment of  this  uncommon  complication  must  vary  with  (a)  the 
character  and  position  of  the  adhesions,  (/3)  the  condition  of 
the  intestine,  and  (7)  the  state  of  the  patient.  Owing  to  the 
difficulty  of  fitting  on  a  truss  if  any  of  the  hernia  is  left  unreduced, 
every  attempt  should  be  made  to  free  the  contents  by  separating 
the  adhesions  with  the  point  of  a  steel  director,  the  finger-nail,  or 
a  blunt-pointed  bistoury.  When  near  the  neck  they  must  always 
be  divided,  sufficiently  nicked,  or  stretched.  No  intestine  and 
omentum  if  still  adherent  to  each  other  should  ever  be  returned. 
A  few  cases  remain  in  which  adhesions  should  be  left  alone. 
When  gangrene  is  threatening  (p.  633),  but  the  operator  is  too 
short-handed  to  face  resection  of  the  affected  intestine,  the 
presence  of  adhesions,  especially  about  the  neck  of  the  sac,  is  the 
chief  safeguard  against  extravasation  into  the  peritoneal  cavity. 
In  some  cases  of  large  hernia,  if  the  patient  is  much  collapsed,  so 
lone-  as  any  recently  descended  loop  is  returned  any  long-adherent 
intestine  may  be  left.  And  in  other  cases  of  collapse  from  delay 
of  the  operation,  where  there  is  much  difficulty  in  returning  a  loop 
of  intestine,  especially  if  this  is  not  in  good  condition,  it  may  be 
left,  after  the  stricture  has  been  sufficiently  divided. 

It  occasionally  happens  in  these  cases  of  deeply  congested 
bowels,  especially  in  inguinal  hernia,  that  after  an  otherwise  suc- 
cessful herniotomy  the  patient  passes  profuse  and  bloody  stools. 
This  condition  may  prove  fatal.  In  one  or  two  cases  of  this  kind 
which  have  come  under  my  notice  the  operator  was,  most  untairh . 
blamed  for  having  incised  the  bowel. 

Mr.  Kough  (Lancet,  Oct.  n,  18S4)  records  a  case  in  which  a  patient  m 
collapse  two  hours  after  the  reduction  of  a  very  large  scrotal  hernia.    1  he  pei 
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avitv  was  full  of  blood-stained  serum  ;  ten  feet  of  intestine  were  found  dark 
ourple  in  colour,  but  uninjured.  On  laying  the  gut  open  about  a  pints  of  blood 
escaped. 

2.  Tightly  Constricted  or  Gangrenous  Intestine. — In  spite  of  all 
that  has  been  taught  about  the  importance  of  early  operations, 
cases  do  still  occur  in  which  returning  the  bowel  is  doubtful  or  out 
of  the  question.  In  most  cases  of  doubt,  as  long  as  the  stricture 
is  sufficiently  divided  and  the  intestine  placed  only  just  within  the 
crural  ring  (the  wound  being  left  open  and  the  sac  not  ligatured 
in  these  cases),  the  interior  of  the  abdomen  is  the  best  place  for 
the  intestine.  And  this  is  true  of  congested  intestine,  however 
deeply  loaded  with  blood  only,  as  long  as  there  is  some  shade  of 
red  present.  But  on  these  points  nothing  will  surpass  the  advice 
of  Sir  J.  Paget  (loc.  supra  cit.,  p.  138):  i;  You  are  to  judge 
chiefly  from  the  colour  and  the  tenacity.  Use  your  eyes  and  your 
fingers ;  sometimes  your  nose ;  very  seldom  your  ears,  for  what 
you  may  be  told  about  time  of  strangulation,  sensations,  and  the 
rest  is  as  likely  to  mislead  you  as  to  guide  aright.  As  to  colour 
....  I  am  disposed  to  say  that  you  may  return  intestine  of  any 
colour  short  of  black,  if  its  texture  be  good;  if  it  feels  tense, 
elastic,  well  filled  out,  and  resilient,  not  collapsed  or  sticky ;  and 
the  more  the  surface  of  the  intestine  shines  and  glistens,  the  more 
sure  you  may  be  of  this  rule.  When  a  piece  of  intestine  is 
thoroughly  black,  I  believe  you  had  better  not  return  it,  unless 
you  can  be  sure  that  the  blackness  is  wholly  from  extravasated 
blood.  It  may  not  yet  be  dead,  but  it  is  not  likely  to  recover ; 
and,  even  if  it  should  not  die  after  being  returned,  there  will  be 
the  great  risk  of  its  remaining  unfit  to  propel  its  contents,  and 
helping  to  bring  on  death  by  what  appears  very  frequent — disten- 
sion and  paralysis  of  the  canal  above  it.  But,  indeed,  utter  black- 
ness of  strangulated  intestine  commonly  tells  of  gangrene  already ; 
and  of  this  you  may  be  sure  if  the  black  textures  are  lustreless, 
soft,  flaccid  or  viscid,  sticking  to  the  fingers,  or  looking  villous. 
Intestine  in  this  state  should  never  be  returned.  Colours  about 
which  there  can  be  as  little  doubt,  for  signs  of  gangrene,  are 
white,  grey,  and  green,  all  dull,  lustreless,  in  blotches  or  complete 

over  the  whole  protruded  intestine  Then  as  to  the  texture 

of  the  intestine :  It  should  be,  for  safety  of  return,  thin-walled, 
firm,  tense,  and  elastic,  preserving  its  cylindrical  form,  smooth, 
slippery,  and  glossy.  The  further  the  intestine  deviates  from 
these  characters,  the  more  it  loses  its  gloss  and  looks  villous,  the 
more  it  feels  sticky  and  is  collapsed  and  out  of  the  cylinder  form, 
the  softer  and  more  yielding,  the  more  pulpy,  or  like  wet  leather 
or  soaked  paper,  the  less  it  is  fit  for  return.  And  when  these 
characters  are  combined  with  such  bad  colours  as  I  have  descibed, 
the  intestine  had  better  be  laid  open,  that  its  contents  may  escape 
externally  and  do  no  harm." 

In  other  long-standing  cases  of  femoral  hernia  the  chief  stress 
ot  the  constriction  is  shown,  not  on  a  dying  loop  of  intestine,  but 
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in  ulceration,  partial  or  nearly  ring-like,  at  the  neck  of  the  8ac 
under  the  sharp  edge  of  Gimbernat's  ligament.  Where  this 
condition,  owing  to  the  duration  of  the  case,  is  suspected,  the 
intestine  should  be  very  gently  drawn  down,  and,  if  ulceration  is 
found,  laid  open.  If  the  mischief  is  localized  and  the  adjacent 
intestine  fairly  healthy  and  not  fixed,  it  will  be  well  to  stitch 
it  to  adjacent  parts  to  prevent  it  slipping  up  into  the  peritona3al' 
cavity. 

The  treatment  of  gangrenous  intestine  in  a  hernia  is  fully  dealt 
with,  later  on,  under  the  heading  of  Eesection  of  the  Intestine. 
I  will  only  say  here,  that  wherever  possible,  i.e.,  in  cases  where  the 
condition  of  the  patient,  and  the  experience,  and  help  ready  to 
the  surgeon's  hand,  admit  of  his  taking  this  step,  the  gangrenous 
intestine  should  always  be  resected.  In  a  few  cases  where  the 
above  conditions  are  absent,  the  surgeon  must  rest  content  with 
opening  the  intestine  and  leaving  it  in  situ.  The  quickest  way  will 
be  to  draw  the  whole  loop  that  is  damaged  outside  the  peritonseal 
cavity,  and  keep  it  placed  by  a  sterilized  bougie  or  glass  rod  of 
appropriate  size,  as  in  inguinal  colotomy  (q.v.). 

It  has  been  much  disputed  whether,  in  these  cases,  when  the 
intestine  is  unfit  to  be  returned,  it  is  safe  or  needful  to  divide 
the  stricture  in  addition  to  laying  open  the  intestine.  On  the  one 
hand,  M.  Dupuytren,  Sir  A.  Cooper,  Mr.  Key,  and  Sir  J.  E.  Erichsen 
have  advocated  this  step  being  taken  ;  on  the  other,  Mr.  Travers 
and  Sir  W.  Lawrence  were  against  it.  The  following  words  of  a 
very  brilliant  writer*  will  probably  convince  most  that  this  step 
is  not  only  injurious,  but  unneeded : — "  The  only  result  of  this  is 
that  the  protecting  barrier  which  divides  the  still  aseptic  peri- 
tonEeal cavity  from  the  putrid  sac,  is  broken  down,  and  putridity 
spreads  upwards  into  the  abdomen  and  kills  the  patient  by  rapid 
septicaamic  poisoning.  Why  break  down  this  valuable  wall  ?  If 
it  is  argued  that,  unless  the  stricture  is  divided,  the  contents  of 
the  bowel  cannot  escape,  then  the  reply  is  that  experience  proves 
this  to  be  utterly  untrue.  In  a  very  short  time  both  flatus  and 
fseces  find  their  way  out.  As  every  one  knows,  the  nipping  of 
the  gut  is  not  produced  by  a  sudden  narrowing  of  the  hernial 
aperture,  but  by  a  swelling  of  the  loop  of  gut.  .  .  .  .  When  the 
gut  is  slit  up,  its  contents  are  set  free,  and  its  inflammatory 
juices  escape,  with  the  result  that  its  swelling  goes  down  and 
room  enough  is  soon  permitted  for  wind  and  fEeces  to  pass,  more 
particularly  as  the  fEeces  are  invariably  quite  liquid.'' 

4.  Wound  of  Intestine.— This  may  be  due  to  (a)  carelessly  in- 
cising thin,  soft  parts ;  (b)  great  difficulty  in  making  out  the  sac 
and  the  intestine  in  a  fat  patient,  with  the  parts  matted,  especially 
if  the  light  is  bad ;  (c)  to  the  intestine  being  allowed  to  curl  over 
the  edge  of  the  director  while  the  stricture  is  beiug  divided,  or  to 

*  Mr.  M.  Banks,  Clinical  Notes  on  Two  Years'  Surgical  Work  in  the  Liverpool 
Boyal  Infirmary,  p.  96. 
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fya  beinff  cut  with  careless  freedom,  or,  lastly,  to  a  loop  lying 
nnt  of  siSit  iust  above  the  constriction,  and  to  the  hernia-knife 
Jomae  £  contact  with  this.  Any  bubbling  of  flatus  or  escape 
of  fseces  from  the  wound  must  lead  to  a  careful  search  for  the 
wound  The  operation  wound  being  freely  enlarged,  the  wound 
in  the  intestine  found,  temporarily  closed  with  a  Spencer  Wells 
forceps,  and  drawn  quite  out  of  the  abdomen,  the  intestines  around 
are  carefully  cleansed  and  packed  out  of  the  way  and  protected 
with  tampons  of  iodoform  gauze  or  flat  sponges.  When  the  wound 
in  the  intestine  is  found,  it  may  usually  be  tied  up  around  a  pair 
of  dissecting-forceps  with  carbolized  silk,  the  ligature  not  being 
tied  too  tightly,  and  the  ends  cut  short.  If  the  opening  be 
larger,  it  should  be  closed  by  Lembert's  suture  (see  Suture  of  the 
Intestine).  Whichever  method  is  used,  the  injured  part  should 
be  replaced  just  within  the  peritonaeal  cavity,  and  in  a  severe  case 
the  sac  should  not  be  taken  away  nor  the  wound  closed.  The  patient 
should  be  kept  under  the  influence  of  opium,  and  liquids  restricted. 

5.  Wound  of  Obturator  Artery. — The  position  of  this  vessel 
when  it  rises  by  a  common  trunk  with  the  deep  epigastric  instead 
of  from  the  internal  iliac,  which  occurs  in  every  3^  subjects 
(Gray),  may  bear  a  very  important  relation  to  the  crural  ring. 
In  most  cases  when  thus  arising  abnormally,  the  artery  descends 
to  the  obturator  foramen  close  to  the  external  iliac  vein,  and 
therefore  on  the  outer  side  of  the  crural  ring  and  out  of  harm's 
way.  In  a  small  minority  of  cases,*  the  artery  in  its  passage 
downwards  curves  along  the  margin  of  Gimbernat's  ligament,  and 
may  now  be  easily  wounded. 

The  treatment  is  mainly  preventive — i.e.,  by  making  the  smallest 
nick  possible  that  will  be  sufficient  into  any  point  of  stricture, 
such  as  Gimbernat's  ligament,  a  point  the  importance  of  which 
has  already  been  alluded  to  (p.  631),  and  using  a  hernia-knife 
that  is  not  over-sharp.  If  the  artery  has  probably  been  wounded, 
the  following  points  are  of  interest : — (1)  The  haemorrhage  may 
not  at  once  follow  the  wound.  It  may  not  make  its  appearance 
till  the  bowel  is  all  reduced,  or  even  until  a  quarter  of  an  hour 
after  the  wound  has  been  stitched  up.  In  one  case,  that  of 
Dupuytren,  no  haemorrhage  occurred,  and  the  division  of  the 
artery  was  discovered  for  the  first  time  at  the  autopsy  three  weeks 
after  the  operation.  (2)  It  may  occur  when  the  sac  has  not  been 
opened.  (3)  As  is  shown  by  Dupuytren's  case,  it  is  not  neces- 
sarily a  fatal  accident.  (4)  Very  various  means  have  served  to 
arrest  the  haemorrhage,  (a)  Pressure,  as  in  the  cases  of  Sir  W. 
Lawrence,  Mr.  Hey,  and  Mr.  Barker.f   This  means  was  successful 

*  Sir  W.  Lawrence  considered  this  risk  to  occur  about  once  in  a  hundred 
times,  estimating  the  origin  of  the  obturator  with  the  epigastric  to  occur  once  in 
five,  and  the  descent  of  the  artery  on  the  inner  side  to  take  place  once  in  twenty 
times. 

t  Clin.  Soc.  Trans.,  vol.  xi.  p.  180.  This  paper  will  well  repay  perusal.  Most 
of  the  above  information  is  taken  from  it: 
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in  two  out  of  the  three  cases  in  which  it  has  been  employed,  ft  1 
should  only  be  resorted  to  when  the  patient's  condition  does  not 
admit  of  the  wound  being  enlarged,  the  bleeding  points  found 
and  dealt  with  by  ligature  or  forci-pressure.  When  pressure  has 
to  be  trusted  to,  it  should  be  efficiently  employed  by  means  of 
tampons  of  iodoform  gauze  wrung  out  of  carbolic  acid  lotion  (i  in 
20)  and  secured  on  silk.  (/3)  Ligature  of  the  vessel,  usually  the 
proximal  end.  In  five  cases  given  by  Mr.  Barker,  this  was  suc- 
cessful in  four ;  it  is  only  stated  in  one  that  the  distal  end  was 
also  secured.  The  ligature  had  been  applied  in  some  cases  by  cou- 
tinuing  the  wound  upwards;  iu  others  by  making  an  incisiou 
parallel  with  Poupart's  ligament,  as  if  for  tying  the  external  iliac. 
This  step  should  always  be  taken  when  the  patient's  condition  is 
satisfactory.*  In  two  of  Sir  W.  Lawrence's  cases  the  fainting  of 
the  patient  appears  to  have  decided  the  cessation  of  haemorrhage. 
Both  of  these  recovered,  (y)  In  the  event  of  ligature  being  really 
impossible,  it  might  be  worth  while,  before  taking  other  steps, 
to  try  the  application  of  a  pair  of  Spencer  Wells'  forceps.  Thesi 
should  be  left  in  situ  for  three  or  four  days,  and  would  favour 
drainage. 

(6)  Hernise  with  Unusual  Contents. — These  may  be  (a)  Fat 
herniee.  Both  in  the  inguinal  and  femoral  regions,  but  especially 
in  the  latter,  the  extra-peritonseal  tissue  near  the  rings  may  become 
increasingly  fatty.  Gradually  projecting  towards  the  surface  it 
drags  down  the  peritonaeum  to  which  it  is  loosely  connected.  I 
have  operated  on  one  such  case  in  a  girl  at  nineteen,  in  whom  the 
fitting  of  a  truss  was  unsatisfactory.  Here  I  expected  to  find  an  1 
omental  hernia,  Into  the  pouch  so  formed  intestine  or  omentum 
may  present.  In  other  cases  if  the  extra-peritonseal  fat  thus  pro- 
truded become  absorbed,  the  hollow  thus  left  may  produce  a  space 
for  the  peritonaeum  to  project  into.  (/3)  Hernia  of  the  ovary. 
This  is  much  more  commonly  met  with  in  inguinal  hernias.  The 
chief  points  in  the  diagnosis  of  these  difficult  cases  are  the 
characteristic  oval  shape  and  size  of  the  swelling,  the  peculiar 
sickening  pain  when  the  swelling  is  pressed  upon;  the  swelling 
is  larger,  and  the  tenderness  greater  during  menstruation,  the 
swelling  may  sometimes  be  made  to  move  when  the  uterus  is 
displaced  laterally  with  a  vulsellum,  and  the  ovary  of  that  side  is 
not  to  be  made  out  per  vaginam.  Where  other  treatment  has 
failed,  where  the  swelling  is  irreducible  and  prevents  the  fitting  of 
a  truss,  where  the  symptoms  are  sufficiently  urgent  to  cripple  a 
young  life,  the  displaced  ovary  should  be  removed.  The  operation 
should  be  rigidly  aseptic.  Adhesions  are  not  uncommon,  (-y)  Henna 
of  vermiform  appendix. 

*  Mr.  Hulke  (Lancet,  1885,  vol.  i.  p.  746)  by  freely  opening  up  the  wound  and 
using  large  retractors  found  a  comparatively  large  atheromatous  artery  spouting 
freely.  From  its  position  this  was  a  large  communicating  artery  between  the  deep 
epigastric  and  obturator,  lying  just  behind  Gimbernat's  ligament.  Both  ends 
were  secured  with  very  great  difficulty.    The  patient  did  well. 
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*    ifh  a  case  of  this  early  in  1890,  in  a  lady,  aged  forty-three,  a  patient  of 
1  met    ,a  nt  Romford.    The  femoral  hernia  was  here  irreducible,  duU,  gave  a 
f-,!?  omentum,  and  curved  upwards  and  outwards  in  the  usual  way.    As  no 
feei  of  oment     '  he     fcient  the  wife  of  a  missionary,  was  to  be 

^Tab roll ^ ^radical  cure  was  advised.  The  sac  contained  much  fluid  but  no 
maoh  abroad,         ^  ^  ^  ^  ^  &  ^  fleshy  ^  tubular  and 

omentum.  Gimbernat's  ligament  it  was  constricted  and  distinctly 

^ZT  After  notching  the  above  ligament  this  body,  which  proved  to  be  the 
appendix,  was  easily  returned.    The  sac  was  removed.   The  case  did  excel- 

Tn  another  case  I  should  remove  the  appendix  if  there  were  time 
for  making  the  necessary  suturing  secure.  (8)  Hernia  with  more 
than  one  sac.  This  may  be  due  to  the  presence  of  membrane, 
inflammatory  in  origin,  which  has  divided  the  original  sac. 

Causes  of  Hernise  not  doing  well  after  the  Operation  — 
(1)  Peritonitis,  usually  from  the  operation  being  performed  too  late. 
(->)  Enteritis.  This  may  be  told  by  the  tympanites,  tenderness 
and  vomiting  being  much  less  marked,  and  often,  the  presence  of 
diarrhoea.  (3)  Septic  trouble,  erysipelas.  The  six  following  are 
the  causes  of  intestinal  obstruction  after  operations  for  hernia. 
(4)  The  descent  and  re-strangulation  of  the  bowel.  (5)  So  much 
damage  to  the  intestine  that  it  lies  paralysed  in  the  peritonseal 
cavity*  (6)  Cicatricial  stricture  of  the  intestine.  (7)  Fixing  of 
the  bowel  after  its  reduction  by  adhesions  to  the  abdominal  wall.f 
(8)  Formation  of  a  band  out  of  the  above  adhesions.  (9)  Fixing 
of  the  two  ends  of  a  loop  of  intestine  by  adhesions.  (10)  Formation 
of  an  omental  band  in  the  neighbourhood  of  one  of  the  hernial 
orifices,  a  band  so  formed  causing  obstruction  later  (Brit.  Med. 
Jmm.,  1879,  vol.  ii.  p.  491).  (11)  A  very  rare  condition.  The 
sac  may  be  multilocular ;  when  the  intestine  is  reduced  it  may  be 
returned  into  one  of  these  cavities  instead  of  within  the  abdomeu. 
Mr.  Bellamy  has  published  such  a  case  (Lancet,  1886,  vol.  ii.  p.  433)- 
A  good  illustration  of  this  is  given  by  Mr.  Holmes's  Surgery,  p.  698, 
fig.  322 ;  the  patient  here  died  eight  days  after  an  operation  for 
strangulated  hernia. 


STRANGULATED  INGUINAL  HERNIA  (Figs.  150,  1 5 1). 

Operation. — In  considering  this  it  will  not  be  needful  to  go 
again  into  detail,  as  in  the  case  of  Strangulated  Femoral  Hernia ; 
the  chief  points  of  difference  and  those  of  importance  will  be  con- 
sidered carefully. 

The  parts  being  shaved  and  cleansed  (p.  657),  and  the  thigh  a 
little  flexed,  an  incision  2.\  inches  long  at  first  is  made  in  the  long 


*  I  have  recorded  (Brit.  Med.  Journ.,  1879,  vol.  ii.  p.  491)  an  instance  of  this 
in  which  ten  days  after  an  operation  for  intestinal  obstruction  by  bands,  death 
took  place  from  the  intestine  never  having  recovered  itself. 

t  This  and  the  next  three  are  given  by  Mr.  Treves,  Lancet,  1884,  vol.  i.  p.  1022. 
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axis  of  the  tumour,  with  its  centre  (in  an  ordinary  scrotal  case* 
over  the  external  abdominal  ring.  This  incision  may  be  made 
either  by  pinching-  up  a  fold  and  cutting  from  within  outwards 
or  by  cutting,  in  the  usual  way,  from  without  inwards.  The 
pressure-forceps  may  be  left  on  the  external  pudics  (both  superior 
and  inferior),  these  vessels  being  finally  closed  by  the  sutures 
which  unite  the  wound.  As  the  layers  are  divided,  the  knife 
being  kept  strictly  in  the  same  line  throughout,  some  arching 
fibres  of  the  inter-columnar  fascia  may  be  seen  above,  but  the 
first  layer  usually  recognised  is  the  cremasteric  fascia,  often 
much  thickened.  After  this  the  transversalis  fascia,  often  much 
thickened  and  vascular-looking,  is  slit  up,  and  any  extra-peritonajal 


P'lG.  150. 


(Fergusaon. ) 

fat  overlying  the  greyish-blue  sac  looked  for.  The  surgeon  now 
sees  if  he  can  find  any  constricting  fibres  outside  the  sac,  and  slits 
them  up  on  a  director.  The  more  voluminous  the  hernia  the  more 
important  it  is  to  avoid  exposure  and  manipulation  of  its  contents 
by  opening  the  sac.f  But  in  the  majority  of  inguinal  hernias  the 
surgeon  must  be  prepared  for  opening  the  sac.    As  soon  as  this  is 

*  In  a  strangulated  bubonocele  the  centre  of  the  incision  should  lie  over  the 
internal  abdominal  ring,  and,  in  the  deeper  part  of  the  incision,  the  deep 
epigastric  must  be  felt  for  and  avoided. 

t  The  site  of  the  stricture  in  inguinal  hernia  varies.  In  both  varieties,  in  old 
cases  of  long  duration,  it  is  usually  situated  in  the  neck  of  the  sac  itself,  owiDg 
to  contraction  and  thickening  of  this  and  the  extra-peritonasal  tissue.  In  other 
cases  of  oblique  hernia  the  stricture  is  found  in  the  inf undibuliform  fascia  at  the 
internal  ring,  just  below  the  edge  of  the  internal  oblique  in  the  canal,  or  at  the 
external  ring.  In  a  direct  hernia  the  constricting  point,  if  not  in  the  sac.  is 
probably  caused  by  the  fibres  of  the  conjoined  tendon.  In  many  cases  the  parts 
are  so  approximated  and  altered  that  in  the  short  time  given  for  an  operation  it 
is  not  so  easy  to  tell  exactly  in  what  tissues  lie  the  strangulation,  as  to  relieve 
it.  Finally,  in  many  cases  of  young  subjects  and  acute  strangulation,  muscular 
spasm — e.g. ,  of  the  internal  oblique — must  be  borne  in  mind. 
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a  «  with  the  precautions  already  given  (p.  629),  the  contents  are 
d<MU'Zii ^omentum  got  rid  of  if  this  step  will  give  more  room, 
^^teTstrictare  found  with  the  fingernail  or  tip  of  the 
f  itor  It  is  next  divided  with  the  hernia-knife  manipulated 
d  it  in  a  direction  directly  upwards,  so  as  to  lie  paralle 
U 1  the  deep  epigastric,  whichever  side  of  the  hernia  this  vessel 
^nuLs*  During-  this  stage,  the  steps  given  at  p.  631  must  be 
S2  to  avoid  aly  injur/ to  the  intestine.  The  constricting 
point  being  divided  and  dilated,  the  next  step  is  reduction  of  the 

Fig.  151. 


(Skey. 


intestine.  This,  in  bulky  inguinal  hernise,  is  often  a  matter  of 
difficulty  and  time.  The  chief  causes  of  difficulty  here  are — 
(1)  A  large  amount  of  intestine,  one  or  two  coils  of  small  and 
some  large  intestine  being  not  very  uncommon.  (2)  The  dis- 
tension of  these  with  flatus,  &c.  (3)  Insufficient  division  of  the 
stricture ;  or  there  may  be  a  point  of  stricture  higher  up  than  the 
one  divided,  and  overlooked.  (4)  During  attempts  at  reduction 
one  bit  of  intestine  may  get  jammed  across  the  ring  instead  of 
slipping  up  along  it,  and  against  this  the  rest  of  the  contents  are 

*  Of  course,  if  the  surgeon  is  certain  that  he  is  dealing  with  an  oblique  hernia, 
he  may  cut  outwards,  and,  in  the  case  of  a  direct  hernia,  inwards,  so  as  to  avoid 
the  deep  epigastric.  In  all  cases  the  cut  should  be  of  the  nature  of  a  nick 
dividing  only  those  fibres  which  actually  constrict,  any  additional  dilatation 
being  usually  now  effected  by  the  tip  of  the  director  or  finger. 
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fruitlessly  pressed.    (5)  Folds  of  the  sac  may  in  much  the  same 
way  block  the  opening-. 

Aids  in  Difficult  Cases. — First,  that  part  which  lies  nearest  the 
ring  should  be  taken — e.g.,  mesentery  before  intestine.  Aftei 
each  part  is  got  up,  pressure  should  be  made  on  it  for  a  few 
seconds  before  another  is  taken  in  hand.    If  the  surgeon  find 
after  a  while,  that  he  is  making  no  progress  with  one  end  of  a  coil, 
he  should  take  in  hand  the  other  end,  or  another  coil  altogether  ij 
more  than  one  is  present.    Much  of  the  difficulty  met  with  in  the 
reduction  of  the  intestine  is  due  to  the  surgeon  not  first  unravelling 
the  coil  or  coils,  not  duly  tracing  up  the  intestine  to  the  ring,  so  as 
to  make  out  the  relations  of  the  two,  and,  above  all,  to  his  not 
making  up  his  mind  which  end  of  the  coil  it  is  exactly  which  he:j 
intends  to  begin  reducing.    During  the  manipulations  the  thigh 
should  be  flexed  and  rotated  a  little  inwards,  and  the  cut  edges  of 
the  sac  drawn  dense  with  forceps,  so  as  to  prevent  any  folding  or 
pushing  up  of  this  before  the  intestine.  If  the  intestines  are  much 
distended,  attempts  should  be  made  to  return  some  of  then 
contents  first  into  the  abdominal  cavity.  If  after  by  gentle  squeezing 
with  the  finger  and  thumb,  and  careful  pressure  upwards  on 
each  successive  bit  of  intestine,  it  all  appears  to  be  returned, 
the  little  finger  (aseptic)  must  be  passed  into  the  abdominal  cavity 
to  make  certain  that  no  knuckle  remains  in  the  canal  or  internal 
ring. 

Another  Method. — In  the  case  of  large  scrotal  hernia?,  where, 
opening  the  sac  in  the  ordinary  way  involves  much  exposure  of 
peritonasal  surfaces,  I  believe  the  following  to  be  preferable:  A 
small  opening  just  large  enough  to  admit  the  left  index  finger 
(previously  rendered  aseptic),  is  made  in  the  sac  just  below  the 
seat  of  constriction.  This  is  then  divided  on  the  finger  as  a 
director,  from  without  inwards.  The  sac  should  not  be  again 
opened  here,  but  after  all  the  constricting  bands  have  been  felt  and 
perhaps  heard  to  give  way,  the  finger  easily  dilates  the  communica- 
tion with  the  peritonasal  cavity  and  then  reduces  the  contents  of 
the  sac.  I  have  used  this  method  twice,  and  with  excellent  results. 
It  reduces  the  necessary  disturbance  of  peritonasal  surfaces  to  a 
minimum.  Where  from  long  strangulation  it  is  advisable  to  inspect 
the  contents  of  the  sac,  or  where  these  are  adherent,  the  sac  must 
be  more  freely  opened. 

Cases  will  occasionally  be  met  with  where,  owing  to  the  low 
condition  of  the  patient,  the  large  amount  of  intestine  down,  its 
great  distension,  its  altered  condition,  still  red  and  only  congested, 
but  softened,  with  the  peritonasal  coat  shaggy  rather  than  lustrous, 
and  tending  to  tear  easily,  it  is  clear  that  reduction  will  not  be 
effected  by  manipulation  only.  If  the  distension  is  due  to  flatu-. 
punctures  may  safely  be  made  with  a  very  fine  hydrocele  trocar. 
Where  fascal  fluid  matter  is  present  the  above  step  is  dangerous,  and 
a  small  incision,  carefully  closed  by  Lembert's  sutures,  the  inversion 
being  thoroughly  carried  out,  will  give  the  best  results.  Where  the 


STRANGULATED  INGUINAL  HERNIA.  641 

•  itestine  is  much  congested  and  softened,  though  not  yet  gan- 
-enous  or  where  the  surgeon  has  not  skilled  assistance  and  all  the 
|LS  of  modern  surgery  ready  to  his  hand,  he  had  better  leave 
ihV  intestine  in  the  sac  after  a  free  division  of  the  stricture  * 
This  method,  while  under  the  above  conditions,  the  safer,  prevents, 
of  course,  any  attempt  at  relieving  the  patient,  at  one  operation,  by 

a  radical  cure.  t        m  ' 

Darinf  any  prolonged  manipulation  of  the  intestines  these  should 
be  kept  "covered  as  much  as  possible  by  iodoform  gauze  wrung  out 
of  warm  carbolic  acid  lotion  (1  in  20),  or  lint,  the  fluffy  side  being 
turned  away  from  the  bowel.  It  is  wise  also  that  the  patient  should 
be  well  under  the  anaesthetic  now,  and  breathing  quietly.  If  vomiting 
occur,  the  surgeon  must  wait,  keeping  up  pressure  on  what  he  has 
reduced.  When  the  intestine  is  all  reduced,  any  ligatured  stumps  of 
omentum  are  returned,  and,  if  the  condition  of  the  patient  admits  of 
it  the  sac  is  detached,  one  of  the  methods  of  radical  cure  given 
p.  659  to  675  made  use  of,  the  precautions  as  to  the  cord  and  other 
points  given  at  p.  657  being  carefully  followed. 

In  this,  as  in  other  operations,  the  wound  should  be  carefully 
sponged  with  mercury  perchloride  solution  (1  in  4000),  and  left 
exposed  as  little  as  possible,  especially  the  parts  near  the  opening 
into  the  peritonaeum. 

In  providing  drainage  after  an  operation  on  a  large  inguinal 
hernia,  where  the  parts  have  been  much  handled  either  before  or 
during  the  operation,  it  is  well  worth  while  to  bring  the  lower 
end  of  a  drainage-tube  out  at  the  lower  part  of  the  scrotum,  by 
means  of  a  counter-puncture  there,  thus  ensuring  efficient  escape 
of  the  discharges,  and  syringing  out  of  the  wound  if  needful, 

After  thus  considering  the  chief  points  in  the  operation,  it 
remains  to  draw  attention  to  some  special  points  connected 
with,  inguinal  hernia. 

I.  Varieties. — In  addition  to  the  oblique  and  direct  varieties, 
both  of  which  are  acquired,  there  are  some  others  of  much  prac- 
tical importance — e.g.,  (a)  The  congenital.  The  tubular  process 
of  peritonaeum  is  open  from  abdomen  to  fundus  scroti,  and  the 

*  This  will  all  gradually  and  slowly  return  into  the  peritoneal  cavity.  On  this 
point  the  following  case  by  South  (Chelius's  Surgery,  vol.  ii.  p.  40)  is  of  interest : — 
"  I  know  by  experience  that  if  strangulation  be  relieved,  it  is  of  little  consequence 
how  much  intestine  be  down.  In  reference  to  this  point,  I  recollect  the  largest 
scrotal  rupture  on  which  I  have  operated,  and  in  which,  before  the  division  of 
the  stricture,  there  was  at  least  half  a  yard  of  bowel  down,  filled  with  air ;  and, 
after  the  stricture  had  been  cut  through,  at  least  as  much  more  thrust  through, 
so  that  I  almost  despaired  of  getting  any  back  ;  yet,  after  a  time,  I  returned  the 
whole.  To  my  vexation,  however,  next  morning  I  found  that  my  patient  had  got 
out  of  bed  to  relieve  himself  on  the  chamber-pot,  and,  as  might  be  expected,  the 
bowel  had  descended,  and  in  such  quantity  that  the  scrotum  was  at  least  as  big 
as  a  quart  pot,  and  the  vermicular  motion  of  the  intestine  was  distinctly  seen 
through  the  stretched  skin.  Nothing  further  was  done  than  to  keep  the  tumour 
raised  to  the  level  of  the  abdominal  ring,  and  by  degrees  it  returned,  and  the 
patient  never  had  an  untoward  symptom." 

2  S 
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contents  lie  in  contact  with  the  testis,  (b)  Hernia  into  the  funicu- 
lar process  of  peritonaeum.  Here  the  tubular  process  of  peritonaeum 
is  divided  into  a  shut  vaginal  sac  below  and  an  open  funicular  pro- 
cess above.  Into  the  latter  the  contents  descend,  but  are  not  in 
absolute  contact  with  the  testis,  (c)  Hour-glass  contraction  of  thp 
sac.  Here  the  tubular  process  is  open  as  in  (a),  but  an  attempt  at 
closure  has  brought  about  a  constriction  which  may  be  at  the 
external  abdominal  ring  or  lower  down  in  the  scrotum.  If  i),, 
contents  pass  through  this  constriction,  and  get  low  enough,  they 
will  be  in  actual  contact  with  the  testis,  (cl)  Encysted  hernia  of 
the  tunica  vaginalis.  Here  the  funicular  process  is  closed  at  its 
upper  extremity — i.e.,  at  either  ring  or  in  the  canal — and  open 
below  to  the  testicle.  The  hernial  protrusion  as  it  comes  down 
cither  ruptures  this  septum  (when  of  sudden  descent),  or  gradu- 
ally inverts  it,  or  comes  down  behind  it.  These  cases  are  rare,  but 
may  be  puzzling  when  they  occur,  as  the  operator  has  more  than 
one  layer  of  peritonaeum  to  incise  before  reaching  the  contents. 

That  the  above  varieties  have  an  importance  beyond  that  of  ana- 
tomical puzzles  is  shown  by  the  fact  that  in  (b),  (c),  and  (cl)  strangu- 
lation may  be  very  acute  and  urgent.  Again,  though  the  defect 
is  a  congenital  one,  the  hernia  does  not,  in  many  cases,  make  its 
appearance  till  the  patient  has,  in  early  adult  life,  been  subjected 
to  some  sudden  strain.  .Finally,  in  these  cases  any  prolongation 
•of  the  taxis  will  be  not  only  futile,  but  actually  dangerous,  owing 
to  the  tightness  of  the  strangulation  and  the  facility  with  which, 
owing  to  the  delicacy  of  its  adhesions,  the  sac  may  be  separated 
or  burst. 

II.  Reduction  en  masse,  and  Allied  Conditions. — These  have  been 
chiefly  met  with  in  inguinal  hernias  owing  to  the  loose  connections 
of  the  sac  and,  sometimes,  to  the  force  used  in  attempts  at  reduc- 
ing large  specimens.  Strangulation  may  persist  after  (a)  displace- 
ment, or  (b)  rupture  of  the  sac.  In  the  former,  the  sac,  still 
strangling  its  contents  at  its  neck,  is  displaced  bodily  between  the 
peritonaeum,  usually,  and  extra-peritonaeal  fascia.  In  the  latter, 
the  sac  is  rent,  usually  close  to  its  neck  and  at  its  posterior  aspect, 
and  some  of  its  contents  are  thrust  through  into  the  extra-peri- 
tonaeal connective  tissue.  The  chief  evidence  of  these  accidents 
is — Though  the  swelling  has  disappeared,  perhaps  completely, 
this  has  taken  place  without  the  characteristic  jerk  or  gurgle. 
On  close  examination,  though  the  bulk  of  the  hernia  is  gone,  some 
swelling,  often  tender,  is  usually  to  be  made  out,  deep  down,  in 
the  neighbourhood  of  the  internal  ring.  Above  all,  the  symptoms 
persist,  perhaps  in  an  intensified  form. 

The  treatment  is  immediate  exploration  of  the  inguinal  canal 
and  the  internal  ring.  If  the  cord  is  exposed,  the  whole  sac  has 
probably  been  detached.  If  any  of  the  sac  is  left  above,  a  rent  m 
it  should  be  sought  for.  Supposing  the  index  finger  passed 
through  the  internal  ring,  fail  to  find  any  swelling,  aided  by 
pressure  from  above,  a  vertical  incision  must  be  added  to  the 
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rmer  end  of  the  oblique  one,  and  the  neighbourhood  of  the 

lUtm&lSn^ Testis  simulating  Mmvia.— Such  a  testis,  when 
itemed  may  closely  simulate  strangulated  hernia.  A  testis 
Saps,' has  never  descended;  a  truss  has  been  worn  and  laid 
Aside  The  patient  presents  himself  with  a  tender  swelling  m  one 
oroin  with  indistinct  impulse.  The  abdomen  is  tense  and  lull, 
.constipation  is  present,  and  perhaps  vomiting  of  bilious  stuff. 
Such  a  swelling  should  be  explored  and  the  testis  removed,  as  it 
is  certain,  later  on,  to  cause  serious  trouble,  even  if  the  present 
urgent  symptoms  subside  with  palliative  treatment.  In  other 
•cases  a  retained  testis  may  draw  down  an  adherent  loop  of  intes- 
tine which  may  become  actually  strangled.! 

STRANGULATED  UMBILICAL  HERNIA. 

Two  distinct  forms  of  strangulated  hernia  will  be  met  with 
here.  One,  more  rare,  is  of  small  size,  with  a  single  knuckle  of 
intestine  acutely  strangled  in  the  navel-cicatrix.  The  other,  the 
more  common,  is  often  huge,  its  contents  mixed,  intestine  both 
laro-e  and  small,  and  omentum.  Such  hernise  soon  become,  in 
part  at  least,  irreducible;  when  in  this  condition,  any  unwise 
meal  may  readily  bring  about  obstruction,  a  condition  requiring 
much  care  to  tell  from  strangulation.}  In  other  cases  a  large 
irreducible  hernia  may  easily  become  strangulated  from  the  descent 
of  some  additional  loop  of  bowel.  The  adequate  fitting  of  a  truss 
is  often  a  matter  of  much  difficulty  here,  owing  to  the  large  size 
of  the  abdomen,  the  presence  of  omentum,  and,  frequently,  of  an 
habitual  cough. 

Practical  Points  before  Operation. — (a)  The  sac  usually  commu- 
nicates directly  with  the  general  peritonasal  cavity  by  a  large 
opening.  (j3)  The  contents  are  not  only  mixed,  but  of  long 
standing,  and  often  adherent.  (7)  The  patients  are  often  advanced 
in  life,  stout,  flabby,  and  not  unfrequently  the  subjects  of  chronic 


*  As  this  will  probably  involve  abdominal  section,  the  steps  given  later  should 
be  referred  to. 

t  For  fuller  information  on  these  matters  I  would  refer  my  readers  to  The 
Diseases  of  the  Male  Organs  of  Generation,  chapter  ii.  p.  72. 

X  Amongst  the  most  important  points  will  be  the  vomiting,  whether  early  in 
onset,  constant,  and  showing  signs  of  becoming  feculent,  and  the  constipation, 
whether  absolute,  even  to  the  passage  of  flatus.  In  doubtful  cases  the  rule 
should  be  to  operate.  "  The  risk  of  operating  on  a  hernia  which  is  inflamed  and 
not  easily  reducible  is  very  small  in  comparison  with  the  risk  of  leaving  one 
which  is  inflamed  and  strangulated  ;  and  even  if  you  can  find  reasons  for  waiting 
it  must  be  with  the  most  constant  oversight,  for  an  inflamed  and  irreducible 
hernia  may  at  any  time  become  strangulated,  and  will  certainly  do  so  if  not 
relieved  by  rest  and  other  appropriate  treatment"  (Sir  J.  Paget,  loc.  supra  cit., 
p.  106). 
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bronchitis.     (§)   The   coverings  are   ill-nourished,  and  slough 
easily. 

Operation. — The  parts  having  been  cleansed*  by  a  thorough 
scrubbing  with  soap,  and  soaking  with  i  in  iooo  solution  of 
mercury  perchloride,  and  an  ansesthetic  administered,  an  incision 
2  to  3  inches  long  is  made  over  the  lowerf  part  of  the  swelling  in 
the  middle  line,  the  hernia  being  somewhat  pushed  upwards  to  i 
facilitate  this.J    The  thinness  of  the  coverings  must  be  remem- 
bered.   Search  should  be  made  for  any  constricting  bands  of 
fibres  outside  the  sac.    If  it  be  needful,  the  sac  must  be  opened, 
with  the  knife  held  horizontally,  and  slit  up,  care  being  tat 
now  and  throughout  the  operation,  in  cases  of  large  hernias,  that 
protrusion  of  intestine  be  prevented  by  the  means  given  a  little 
later.  The  contents  having  been  examined,  any  intestine  is  gently 
displaced  upwards,  while  the  surgeon  turns  the  curved  surface  of 
a  Key's  director  over  the  lower  edge  of  the  opening,  and,  guiding 
the  hernia-knife  on  this,  divides  the  constricting  edge  downwards. 
If  sufficient  space  is  not  given,  the  downward  nick  may  be  re- 
peated, or  the  director  turned  against  the  lateral  or  upper  aspects 
of  the  ring,  and  fibres  here  also  divided. 

Adhesions  of  the  contents  of  the  sac  are  not  unfrequently  met 
with.  If  they  are  very  close  and  dense,  and  if  the  condition  of 
the  patient  is  unsatisfactory,  the  surgeon  should  be  content  with 
a  free  division  at  one  or  two  places  of  the  constricting  ring,  and 
with  reducing  any  portion  of  intestine  that  has  clearly  only 
recently  come  down,  and  leave  the  rest  undisturbed. 

A  complication  of  large  umbilical  hernias  is  thus  well  described 
by  Mr.  Wood  (loc.  supra  cit.,  p.  1168)  : 

"  In  corpulent  persons,  in  whom  the  operation  has  been  delayed 
until  peritonitis  has  begun,  the  operator  has  frequently  to  contend 
with  a  rush  of  bowels  out  of  the  abdomen.  This^  should  be 
restrained  by  receiving  them  in  warm  towels  §  wet  with  carbolic 


*  This  is  especially  needful  here  from  the  numerous  wrinkles  of  the  skin,  the 
frequent  lack  of  cleanliness,  and,  occasionally,  a  highly  septic  condition  off 
intertrigo  in  the  folds  of  fat  above  the  pubes. 

|  The  lower  part  is  here  recommended  because,  in  Mr.  Wood's  words  (7 
Encycl.  of  Surg.,  vol.  v.  p.  1165),  "the  point  of  strangulation  in  an  adult  umbili- 
cal hernia  is  most  frequently  at  the  lower  part  of  the  neck  of  the  sac,  where  the 
action  of  gravity,  the  dragging  weight  of  the  contents,  and  the  superincumbent 
fat,  together  with  the  pressure  and  weight  of  the  dress  or  an  abdominal  belt, 
combine  to  press  downwards  upon  the  sharp  edge  of  the  abdominal  opening.  It 
is  here  that  adhesions  and  ulceration  of  the  bowel  are  most  frequently  found,, 
and  here  the  surgeon  must  search  for  the  constriction  in  cases  of  strangulation." 
An  incision  here  also  gives  better  drainage. 

%  If  the  surgeon  intends  to  attempt  a  radical  cure,  and  if  the  skin  is  diseased, 
much  thickened  with  old  abrasions,  he  should  remove  this  area  by  two  elliptical 

incisions.  . 
§  Large  squares  of  iodoform  gauze  wrung  out  of  carbolic  acid  (1  in  20)  are  10 

be  preferred. 
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lotion,  and  applying  pressure  by  the  hands  of  assistants  If  it 
Zn  be  managed,  all  the  operative  proceedings  within  the  sac 
iould  be  done  before  such  a  rush  occurs;  but  if  a  cough,  or 
vomiting  or  anassthetic  difficulty  occurs  at  this  juncture,  this  is 
sometimes  impossible,  and  the  surgeon  is  compelled  to  do  the  best 
he  can.  In  such  cases  the  operation  becomes  a  formidable  one 
indeed,'  and  is  comparable  only  to  laparotomy  under  conditions  of 
distension  of  the  intestines.  The  bowels  and  omentum  should 
always,  if  possible,  be  kept  in  the  warm  wet  towels,  and  not  in- 
discriminately handled  by  the  assistants,  whose  arms  should  be 
bared  and  well  purified  with  carbolized  lotion.  The  intestines 
should  always  be  returned  before  the  omentum,  which  _  should,  if 
possible,  be  spread  out*  over  them  before  the  stitches  are 
applied." 

All  the  intestine  and  the  remains  of  the  omentum,  carefully 
ligatured,  being  returned  if  possible,  the  surgeon  now,  if  the 
patient's  condition  admits  of  it,  removes  the  redundant  sac^  and 
skin.  The  opening  into  the  peritoneal  cavity  being  closed  with  a 
small  aseptic  sponge  secured  to  silk,  or  a  flat  sponge  being  inserted, 
the  sac  is  separated  from  its  connections  and  cut  away  close  around 
the  ring ;  any  bleeding  points  can  now  be  arrested  by  numerous 
strong  sterilized  silk  or  kangaroo-tail  sutures  passed  through  the 
edges  of  the  ring  so  as  to  close  it  save  at  the  lower  part,  where  a 
small-sized  drainage-tube  is  left  with  its  orifice  flush  with  that 
into  the  peritonseal  cavity.f  Before  the  sutures  are  tied,  any 
sponge  which  has  been  introduced  into  the  abdomen  so  as  to  keep 
the  operation  as  extra-peritonasal  as  possible,  should  be  removed. 
The  redundant  skin  is  then  cut  away  and  the  edges  of  the  wound 
brought  together  with  stout  silk  or  silver  sutures.  The  drainage- 
tube  may  be  removed  on  the  fifth  or  seventh  day. 

It  will  be  seen  from  the  above  account  that  three  methods  may 
be  pursued  in  the  reduction  of  a  strangulated  umbilical  hernia : 
(1)  The  division  of  the  stricture  outside  the  sac  (p.  628).  Where 
the  surgeon  is  short-handed,  this  should  always  be  tried,  but  is 
rarely  successful  here.  (2)  If  the  sac  has  to  be  opened,  the  open- 
ing is  made  as  small  as  possible,  and  the  ring  freely  divided  at 
one  or  two  points,  but  the  contents  disturbed  as  little  as  possible, 
any  recently  descended  intestine  being  returned,  but  thickened 
omentum,  adherent  intestine,  especially  large,  being  left  nndis- 

*  Mr.  Wood  prefers  leaving  the  edge  of  the  omentum  so  arranged  as  to  become 
adherent  to  the  lower  margin  of  the  hernial  opening,  so  as  to  prevent,  if  possible, 
any  future  protrusion,  to  tying  it  and  cutting  it  short. 

t  Mr.  Barker  (Brit.  Med.  Joarn.,  1885,  vol.  ii.  p.  1101)  advises  the  use  of  a  double 
row  of  sutures — the  first  as  given  above  to  unite  the  edges  of  the  ring ;  the  second, 
to  give  extra  strength  to  the  scar,  are  passed  through  the  anterior  layer  of  the 
sheath  of  the  rectus  on  each  side,  at  about  £  inch  from  the  edge  of  the  ring. 
On  these  being  brought  together,  a  considerable  fold  of  fibrous  tissue  is  inverted 
and  brought  into  contact  in  the  middle  line,  over  the  first  row  which  closed  the 
ring. 
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turbed.  (3)  Free  opening  of  the  sac,  examination  and  separation 
of  its  contents,  return  of  all  intestine  and  of  omentum  after  liga- 
ture and  resection. 

While  the  third  of  these  courses  has  the  great  advantage  of 
leaving  the  patient  permanently  in  a  more  satisfactory  condition 
as  it  admits  of  something  like  a  radical  cure,*  the  surgeon  can 
only  rightly  decide  between  this  and  the  second  course  by  a 
careful  consideration  of  each  case.  The  following  points  may' aid 
in  judiciously  selecting  either  operation : — (1)  The  size,  long 
standing,  previous  attacks  of  incarceration  and  obstruction  of  the 
hernia,  all  these  tending  to  bring  about  adhesions  and  altera- 
tions in  the  parts.  (2)  The  condition  of  the  patient — viz.,  the 
degree  of  flabby  fatness,  chronic  bronchitis,  probable  renal  and 
hepatic  disease,  amount  of  depression  by  vomiting  and  pain. 
(3)  The  facilities  for  carrying  out  during  the  operation,  and,  later, 
strict  aseptic  precautions.  (4)  The  presence  of  the  skilled  help 
so  essential  in  these  cases.  (5)  The  way  in  which  the  anaesthetic 
is  taken.  (6)  The  amount  of  experience  of  the  operator.  Thus 
a  hospital  surgeon,  frequently  operating  and  with  all  instrument  e 
and  assistance  at  hand,  may  readily  incline  to  one  course,  while 
the  other  may  as  wisely  be  followed  by  a  surgeon  who  has  to 
operate  under  very  different  circumstances.f 


STRANGULATED  OBTURATOR  HERNIA. 

This  form  of  hernia  has  occurred  too  frequently  to  be  entirely 
passed  over.  It  may  be  so  readily  and  fatally  overlooked  that  a 
few  words  on  its  diagnosis  will  not  be  out  of  place. 

(1)  Position  of  the  swelling.  This  appears  in  the  thigh  below 
the  horizontal  ramus  of  the  pubes,  behind  and  just  inside  the 
femoral  vessels,  behind  the  pectineus,  and  outside  the  adductor 
longus.  (2)  On  careful  comparison  of  the  outline  of  Scarpa's 
triangles,  a  slight  fulness  is  found  in  one  as  compared  with  the 
hollow  in  the  other.  (3)  Pain  along  the  course  of  the  obturator 
nerve,  clown  the  inner  side  of  the  thigh,  knee,  and  leg.  (4)  Per- 
sistence of  symptoms  of  strangulation,  the  other  rings  being 
empty  or  occupied  by  reducible  hernia.  (5)  A  vaginal  or  rectal 
examination. 

Operation. — Two  different  ones  present  themselves :  (i)  by  cut- 

*  It  will  be  remembered  that  it  is  not  as  essential  to  try  and  ensure  a  radical 
cure  in  the  usual  subjects  of  umbilical  hernia  as  in  children  and  young  male 
adults,  with  the  prospect  of  a  long  and  active  life  before  them. 

t  Mr.  Clement  Lucas  (Clin.  Soc.  Trans.,  vol.  xix.  p.  5)  advocated  more  radical 
measures,  such  as  excision  of  the  sac  and  redundant  skin,  with  suture  of  the 
ring,  in  all  cases  of  umbilical  hernia.  Two  successful  cases  are  recorded,  both 
excellent  instances  of  this  treatment,  and  one  of  especial  interest,  as  the  patient 
had  been  previously  thrice  tapped  for  ascites,  and  the  operation  allowed  three 
pints  and  a  half  of  fluid  to  escape. 
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tmo-  clown  on  the  sac  as  in  other  herniae ;  (ii)  by  abdominal  sec- 
tion* and  withdrawing  the  loop  from  within. 

m  The  parts  being  duly  cleansed  and  slightly  re  axed,  an  m, 
«b  on  is  made  parallel  to  and  just  inside  the  femora  vein.*  The 
saphenous  opening  being  probably  exposed  in  part,  the  fascia  over 
Z  nectineus  and  the  fibres  of  this  muscle  having  been  divided 
transversely  for  ii  or  2  inches,  the  obturator  muscle  covered  by 
its  fascia  and  some  fatty  cellular  tissue  is  next  defined,  and  the 
hernial  sac  probably  now  comes  into  view,  either  between  the 
muscle  and  the  pubes,  or  between  the  fibres  of  the  muscle.  It 
the  case  is  a  recent  one,  attempts  are  now  made  to  reduce  the 
henda  without  opening  the  sac.  If  the  sac  has  to  be  opened, 
and  any  constriction  divided,  the  knife  should  be  turned  either 
upwards  or  downwards,  the  latter  being  the  easier  if  any  constrict- 
ing fibres  intervene  between  the  sac  and  the  bone.  As  the  obtu- 
rator vessels  lie  usually  on  one  side  or  the  other,  a  lateral  incision 
mast  be  avoided. 

Care  must  be  taken  to  keep  the  femoral  vessels  drawn  outward 
with  a  retractor,  while  any  branches  of  the  obturator  or  anterior 
crural  nerve  are  drawn  aside  with  a  blunt  hook,  the  same  pre- 
caution being  taken  with  the  saphena  vein. 

When  by  the  passage  of  the  little  finger  into  the  abdomen  it 
is  certain  that  the  intestine  is  reduced,  if  the  condition  of  the 
patient  admits  of  it,  the  sac  is  separated  and  ligatured  close  to  the 
thyroid  foramen  and  removed.  Drainage  must  be  provided  with 
aseptic  horsehair  or  a  fine  tube. 

(ii)  The  operation  of  abdominal  section  will,  perhaps,  be  more 
frequently  performed  in  the  future. 

An  obturator  hernia  was  thus  reduced  by  Mr.  Hilton  in  a  case  which  simulated 
intestinal  obstruction.  Some  empty  intestine  being  found  and  traced  down- 
wards, led  to  the  detection  of  an  obturator  hernia,  which  was  reduced  by  gentle 
traction  aided  by  firm  pressure  made  deeply  in  the  thigh.  The  patient,  who 
was  not  operated  on  till  the  eleventh  day,  died  of  rapid  peritonitis. 

Sir  J.  E.  Erichsen  briefly  mentions  a  case  operated  on  by  this  means  in  18S4 
by  Mr.  Godlee.  The  hernia  was  reduced  without  difficulty,  but  the  patient,  who 
was  much  collapsed  at  the  time,  died  in  about  twenty-four  hours. 

Question  of  the  advisability  of  reducing  Strangulated  Hernia 
by  Abdominal  Section. 

This  question  having  arisen  here  may  be  dealt  with  once  for  all. 
Cases  will  occur  from  time  to  time,  as  in  Mr.  Hilton's  (loc.  supra  cit.), 
in  which  evidence  of  acute  intestinal  strangulation  existing  and 
no  hernia  being  detected  externally,  on  the  abdomen  being  opened, 
the  cause  will  be  found  to  be  a  piece  of  small  intestine  nipped  in 
part  of  its  circumference,  probably  in  either  one  of  the  femoral  or 
obturator  rings.  Still  more  rarely,  a  surgeon  may  find  such 
difficulty  in  reducing  an  obturator  hernia  from  without,  that  he 


*  Mr.  Birkett  (loc.  supra  cit.,  p.  830)  says  the  incision  "may  commence  a  little 
above  Poupart's  ligament,  at  a  point  midway  between  the  spine  of  the  pubes  and 
the  spot  where  the  femoral  artery  passes  over  the  ramus  of  that  bone." 
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feels  himself  driven  to  resort  to  abdominal  section.  In  such  i 
case  an  incision  should  be  made  along  the  corresponding  Hnea 
semilunaris,  and  brought  as  low  down  as  possible.  When  the  abdo- 
men is  opened,  if  there  is  any  difficulty  in  withdrawing  the  gut 
the  intestines  should  be  pushed  upwards  out  of  the  pelvis,  and  the 
neighbourhood  of  the  ring  shut  off  with  sponges  or  iodoform  gauze 
tampons,  while  the  condition  of  the  strangled  loop  is  inspected 
and  this  either  reduced  or  treated  by  resection,  or  the  making  of 
an  artificial  anus,  according  to  the  condition  of  the  patient  and  the 
surroundings  of  the  operator.  Of  late  it  has  been  suggested  that 
it  should  be  the  rule  to  reduce  hernias,  and  perform  the  radical  cure 
by  abdominal  section.  Thus,  at  the  meeting  of  the  British  Medical 
Association  in  1891  {Brit  Med.  Journ.,  Sept.  26,  1891),  this  ques- 
tion was  discussed,  Mr.  Lawson  Tait  introducing  the  subject.  As  \ 
might  be  expected,  the  proposal  to  abandon  the  old  operation  and 
treatment  by  median  abdominal  section  met  with  no  support  from 
those  surgeons  who  know  anything  of  operations  for  strangulated 
hernia  in  hospital  practice,  especially  in  males.  Save  in  the  rarest 
cases,  such  as  those  belonging  to  the  category  I  have  mentioned, 
such  a  step  is  to  be  condemned  in  the  strongest  terms,  for  the 
following  reasons  :  (1)  Operations  for  relief  of  strangulated  hernia 
must  sometimes  be  performed  by  general  practitioners.  The  old  I 
and  well-established  operation  is  one,  per  se,  of  but  slight  severity, 
and  one  that  usually  can  be  kept  extra-peritonasal  by  an  operator 
of  ordinary  skill  and  of  average  anatomical  knowledge.  Those  who 
would  substitute  abdominal  section  forget  that  however  safe  they 
may  consider  themselves  with  their  especial  experience  to  be  iu 
preventing  peritonitis — a  very  different  standpoint  from  that  of  a 
general  practitioner — neither  they  nor  any  one  else  can  prevent 
the  shock  which  goes  with  intra-peritonasal  operations,  a  complica- 
tion which  is  certainly  to  be  avoided  in  patients  exhausted  by  a 
strangulated  hernia.  (2)  The  reduction  of  the  intestine  which 
is  spoken  of  as  so  easy  after  abdominal  section  by  those  who 
advocate  this  method  is  liable  to  be  prevented  by  adhesions  to  the 
sac,  &c. ;  when  such  exist,  and  no  one  can  foretell  this  point,  the 
sac  must  be  explored  in  the  usual  way.  (3)  There  is  a  very  grave 
risk  that  the  intestine  is  tightly  nipped,  and  often  may  give  way 
when  pulled  upon  through  a  median  incision.  Those  who  advocate 
abdominal  section  will  say  that  the  resulting  extravasation  can 
be  met  by  flushing,  &c.  It  will  be  well  for  all  such  to  remember 
the  following  advice,  tersely  put  by  Mr.  Bennett  (Clin.  Led.  on 
Hernia,  p.  1 22)  :  "  Let  it  be  noted  that  it  is  generally  far  more  easy 
to  soil  the  peritonasuni  than  to  cleanse  it."  The  same  surgeou 
points  out  (ibidem,  p.  121),  that  the  fluid  found  in  the  sac  of 
hernias  wheu  strangulation  has  long  existed,  is  sometimes  dark 
and  ill-smelling,  though  no  lesion  may  be  apparent  in  the  gut 
itself.  By  an  ordinary  herniotomy  such  fluid  is  thoroughly  drained 
away  from  the  peritonasal  cavity,  and  any  such  intestine  is  clea"s^ 
before  it  is  put  back,  or  otherwise  appropriately  dealt  with.  (4)  All 
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operating  surgeons  are  agreed  that  whenever  the  condition  of  the 
Sent  Smite  of  it,  an  operation  for  strangulated  hernia  should 
be  completed  by  giving  the  patient  at  least  a  chance  of  radical 
cure  I  am  distinctly  of  opinion  that  no  intra-peritonceal  operation 
vet  described  will  secure  radical  results  in  inguinal  hernia), 
j  0  Those  who  think  they  are  improving  matters  by  substituting 
abdominal  section  for  the  old-established  herniotomy,  object  to  the 
latter  on  account  of  its  tendency  to  weaken  the  abdominal  wall  by 
the  incision  made  to  reach  and  relieve  the  constriction.  Such 
advocates  forget  the  criticism  pithily  put  forward  during  the  above 
discussion  by  Mr.  Keetley,  that  treatment  of  hernias  by  abdominal 
section  created  two  potential  hernial  apertures  where  there  was 
originally  but  one.* 

RADICAL  CURE  OF  HERNIA. 

Before  describing  the  different  methods,  the  following  points 
claim  attention,  and  while  the  improvements  of  modern  surgery 
have  established  radical  cure  on  a  sound  scientific  basis,  many 
questions  remain  still  undecided.  The  chief  of  these  are: — (1) 
The  justifiability  of  the  operation.  (2)  The  use  of  the  terms, 
"radical  cure"  and  " permanency  of  the  cure."  (3)  The  earliest 
age  at  which  the  operation  is  advisable  in  children.  (4)  The 
advisability  or  need  of  wearing  a  truss  afterwards.  (5)  The  best 
material  for  suture.    (6)  The  best  form  of  operation. 

( 1)  The  justifiability  of  the  Operation. — Before  we  can  answer 
this  in  the  affirmative  we  must  be  able  to  honestly  feel  that  the 
operation  is  safe,  (a)  as  regards  the  patient's  life,  (/3)  as  regards  the 
testicle.  Only  those  surgeons  who  have  had  experience  in  operat- 
ing, who  are  thoroughly  acquainted  with  the  needs  of  modern 
surgery,  and  who  will  pay  the  needful  attention  to  every  detail 
can  promise  the  above  safety. 

(a)  The  safety  of  the  patient's  life.  The  following  recent  statis- 
tics show  what  modern  surgery  and  experienced  hands  can  do. 
Prof.  Mace  wen  has  operated  on  104  cases  of  radical  cure  for 
oblique  inguinal  hernia  with  only  two  deaths,  both  in  children, 
one  from  scarlet  fever,  the  other  from  measles  and  meningitis. 
Dr.  Coley  of  New  York  (Ann.  of  Surg.,  April  1895,  p.  391)  has 
operated  on  160  cases  of  inguinal  hernia  by  Bassini's  method, 
with  only  one  death,  one  to  a  double  pneumonia  on  the  eighth 
day.  And  did  space  allow,  many  other  excellent  results  might  be 
given.    (/3)  The  safety  of  the  testicle.    This  is  dealt  with  at  p  657. 

*  The  question  of  herniotomy  or  abdominal  section  will  also  be  found  raised 
by  Mr.  Lupton  in  the  Lancet  for  May  9,  1891.  Of  the  two  cases  he  relates,  one 
is  an  instance  of  that  rare  form  of  acute  intestinal  obstruction,  due  to  a  piece  of 
small  intestine  nipped  in  part  of  its  circumference  in  the  right  femoral  ring.  The 
other  case— which  is  very  obscure  from  the  scantiness  of  details  of  the  autopsy— is 
still  more  far  too  exceptional  to  justify  resort  to  abdominal  section  as  a  routine 
practice  in  preference  to  the  old-established  herniotomy. 
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(2)  The  value  of  the  term  Radical  Cure,  and  the  Permanence 
of  the  Cure  after  Operation. — Present  results  give  the  promise  of 
great  improvement  here.    A  few  years  ago  some  of  the  best 
authorities  here  were  not  using  the  term  "  radical."    Thus  Mr.  M. 
Banks,  one  of  the  earliest  and  foremost  workers  on  the  subject, 
and  a  writer  who  has  given  his  results  with  honest  frankness,  con- 
siders the  term  radical  cure  "  misleading.    It  is  popularly  under- 
stood that  a  patient  upon  whom  the  radical  cure  has  been  performed, 
need  never  again  wear  a  truss  nor  ever  again  be  in  danger  of  his 
hernia  coming  down.  This  is,  unfortunately,  far  from  being  the  case, 
The  instances  in  which  a  light  truss  can  be  dispensed  with  are  in 
the  minority."    A  few  years  later  {Brit.  Med.  Journ.,  1893,  vol.  ii. 
p.  1044)  Mr.  Banks  wrote  somewhat  more  hopefully.   Of  168  cases 
lie  had  traced  for  very  considerable  periods  113;  "of  these  79  remain 
quite  sound,  19  are  partial  successes,  and  15  are  complete  failures;' 
In  America — where,  as  with  oophorectomy  and  removal  of  the 
appendix,  this  operation  has  been  resorted  to  more  freely  than  in 
this  country — warnings  have  been  given  by  some  of  the  best  known 
surgeons  that  the  use  of  the  term  "  radical  cure  "  may  be  premature. 
Amongst  the  chief  of  these  has  been  Dr.  W.  T.  Bull,f  Surgeon  to 
the  Hospital  for  the  Buptured  and  Crippled  of  New  York.  Dr.  Bull 
has  collected  137  cases  operated  on  for  radical  cure  in  which  a 
relapse  had  taken  place,  and  he  adds  that  these  relapsed  cases 
"probably  represent  but  a  small  proportion  of  those  operated  on." 

Mr.  Macready,  Surgeon  to  the  City  of  London  Truss  Society, 
writes  the  following  weighty  words  on  what  he  calls  the  unsatis- 
factory nature  of  the  evidence  as  to  efficacy  of  the  radical  cure 
(A  Treatise  on  Ruptures,  p.  234)  :  "  The  evidence  brought  forward 
by  one  surgeon  after  another  in  favour  of  these  operations  is  always 
of  the  same  character.    A  number  of  cases  are  given  in  which  the 
operation  has  been  performed,  and  in  which  the  result  has  been 
watched  for  periods  varying  usually  from  a  few  months  to  four  or 
five  years.    Very  few  cases  are  under  observation  so  long  as  five 
years.    For  the  patient  changes  his  residence  or  declines  to  show 
himself.    M.  Terrier  on  one  occasion  wrote  to  twenty-five  old 
patients,  and  received  only  two  replies.    It  must  not  be  supposed 
that  a  patient  is  cured  because  he  does  not  come  for  inspection. 
The  relapsed  cases  at  the  Truss  Society  have  almost  all  been  asked  it 
they  have  visited  the  operator  to  show  him  the  result.  In  the  great 
majority  of  cases  they  prefer  not  to  go  back,  and  very  often,  alas  . 
express  themselves  as  if  a  deception  had  been  practised  upon  them. 
It  is  much  to  be  regretted  that  patients  should  feel  this  reluctance 
to  face  the  operator  again,  for  in  consequence  the  surgeon  is  apt  to 
form  too  favourable  an  opinion  of   the  efficacy  ot  his  plan. 
Sometimes  a  patient  after  remaining  cured  for  a  number  ot  year* 


*  Pamphlet ;  Med.  Times  and  Gaz.,  1884  ;  Brit.  Med.  Joum.,  Dec.  10,  1SS7. 
+  N.   Y.  Med.  Journ.,  May  30,  1891  \  Med.  News,  1890 ;  Annals  of  burger,, 
1893,  vol.  i.  p.  534  et  sei- 


RADICAL  CURE  OF  HERNIA.  651 

•nasses  from  under  observation  and  again  becomes  ruptured  

All  that  we  can  say  of  the  operations,  involving  complete  removal 
of  the' sac,  is  that  they  all  give  immunity  to  a  certain  number  for 
a  certain  time." 

While  opinions  like  the  above,  candidly  expressed  by  surgeons 
of  wide  experience,  will  carry  special  weight  with  all  thoughtful 


sur 
s 


mgeons,  it  is  probable  that  the  work  of  the  last  few  years,  and 
till  more  that  of  the  coming  decade,  will  place  the  radical  cure  of 
hernia  on  a  firmer  and  more  satisfactory  basis. 

We  are  now  learning  more  distinctly  the  principles  on  which 
this  operation  is  to  be  conducted.  Two  or  three  methods  have 
uow  been  employed  on  such  a  large  scale,  and  with  such  excellent 
results,  that  it  seems  probable  that  a  permanent  cure  can  be 
promised  in  a  large  number  of  favourable  cases.  This  qualified 
statement  requires  explanation.  By  a  permanent  cure,  I  mean  a 
cure  which  will  last  a  lifetime.  By  "favourable  cases,"  I  mean 
children,  young  subjects,  herniaa  of  moderate  size,  where  the  rings 
and  canal  are  still  present  and  not  stretched  and  converted  into 
one  large  direct  gap  into  which  the  tips  of  two  or  three  fingers  can 
be  easily  placed ;  cases  where  the  patients  operated  on  have  sense 
enough  to  give  the  newly  repaired  structures  sufficient  rest  for 
their  consolidation,  and  where,  if  they  must  follow  employment 
or  exercise  that  involve  much  straining,  they  will  give  the  parts 
the  support  of  a  truss  of  light  pressure  or  a  belt*  (vide  infra).  If 
this  is  not  done  we  shall  see,  if  cases  are  carefully  followed  up  and 
candidly  reported,  that  radical  cures  will  not  last  a  lifetime,  and 
that  the  term  will  have  to  be  largely  replaced  by  the  following, 
according  to  the  degree  of  cure  obtained — viz.,  "complete  successes," 
"  partial  successes,"  "  complete  failures." 

For  cases  to  be  reported  as  really  successful  it  will  be  needful 
to  follow  them  up  for  a  much  longer  period  than  has  hitherto  been 
the  case.  In  studying  such  lists  as  those  published  by  Ooley  (loc. 
supra  tit.),  in  which  it  is  claimed  that  of  the  160  cases  of  inguinal 
hernia  operated  on  by  Bassini's  method  with  kangaroo-tendon  for 
a  buried  suture  not  a  single  relapse  occurred,  in  a  very  large 
number  of  the  cases  the  "  final  result,  perfectly  sound,"  is  recorded 
within  six  months  of  the  operation.  Such  results,  while  proving 
the  safety  of  the  operation  for  the  life  of  the  patient  and  encourag- 
ing for  the  future,  are  not  to  be  taken  as  proving  that  a  really 
radical  cure  can  be  secured  by  the  method  given.  It  is  to  be 
feared  that  such  reporting  of  cases  may  be  actually  misleading  by 
causing  much  less  competent  operators  to  think  lightly  of  the 
operation,  and  to  be  over-sanguine  in  promising  results. 

*  Many  will  say  that  if  any  truss  or  support  is  worn  afterwards  the  cure  is  not 
radical;  I  admit  this,  but  reply  that  until  published  series  of  cases  have  been 
watched  for  a  much  longer  period,  we  shall,  as  relapses  may  occur  five  or  eight 
years  after  operation,  do  wisely  to  advise  our  patients  to  support  the  restored 
region  with  a  well-fitting  truss  of  light  pressure,  and  so  bring  about  a  permanent 
cure  instead  of  a  liability  to  relapse. 
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It  is  noteworthy  that  with  regard  to  this  premature  publication 
of  results  that  cases  of  very  late  relapse  have  been  noticed  when 
the  patient  has  been  left  long  under  observation.  Thus  one  occurhig 
at  a  period  of  four  and  a  half  years  is  noticed  by  Dr.  Bull  {Ann.  of 
8v/rg.}  loc.  supra  cii.,  p.  535)-  Tne  case  had  been  operated  on  by 
Dr.  R.  F.  Weir  by  Macewen's  method.  Here  Dr.  Weir's  name 
and  the  time  that  had  elapsed  between  the  operation  and  the 
recurrence  are  sufficient  guarantees  that  the  operation  had  been 
properly  done.    In  another  case  eight  years  had  elapsed. 

From  the  above  it  is  clear  that  when  consulted  as  to  the  per- 
formance of  a  radical  cure  by  patients  the  subject  of  hernia,  they 
can  be  assured  as  to  the  safety  of  the  operation  and  the  probable 
permanence  of  the  cure  in  favourable  cases  (vide  supra).  Further- 
more, it  is  certain  that  if  a  relapse  should  recur  the  majority  of 
patients  will  be  better  off  than  before  the  operation.  The  protru- 
sion that  appears  will  be  smaller  than  the  original  rupture,  more 
readily  kept  within  bounds  like  a  bubonocele,  and  a  truss  will  be 
worn  with  greater  comfort.  On  the  other  hand,  if  suppuration 
occur,  and  a  thin- walled  feeble  cicatrix,  sure  to  yield  increasingly  as 
years  go  on,  is  the  only  result,  the  outcome  of  the  operation  may 
leave  the  patient  worse  off  than  he  was  before. 

A  question  that  often  arises  relates  to  the  wearing  of  a  truss 
and  the  possibility  of  the  hernia  being  cured  by  this  means 
alone. 

The  answer  deciding  between  the  wearing  of  a  truss  and  an 
operation  for  radical  cure  will  depend  greatly  on  the  mind  of  the 
surgeon  consulted.  If  he  is  one  of  those  (I  confess  I  am  of  the 
number)  who  believe  that  this  operation  is  too  indiscriminately 
resorted  to,  he  will  hold  that  no  operation,  save  for  special  reasons 
(vide  Indications  for  Operation),  is  to  be  advised  where  the  hernia 
can  be  kept  up  by  a  truss,  that  a  light  and  well-fitting  truss  is  not 
the  bugbear  it  is  too  often  made  out  to  be  by  those  who  advocate 
operation  as  the  rule.  It  would  be  well  if  surgeons  would  spend 
some  of  that  pain  and  trouble  in  ensuring  that  the  truss  fits,  before 
it  is  thrown  aside,  which  they  give  to  inventing  or  modifying 
operations  for  radical  cure,  and  if  patients  would  exert  a  little  more 
trouble  and  pains  in  getting  a  proper  and  well-fitting  truss  at  a 
duly  qualified  instrument-maker's,  instead  of  the  first  cheap  trash 
which  they  see  in  a  chemist's  shop.  I  have  pointed  out  below, 
under  the  heading  Indications  for  Operation,  the  cases  where  this 
question  of  wearing  a  truss  does  not  arise.* 

When  this  question,  whether  the  wearing  of  a  truss  will  effect  a 
radical  cure  arises,  in  the  case  of  infants  and  children,  these  eases 
may  be  divided  into  the  following  groups.  In  one,  and  this  is  The 
largest  of  the  three,  the  careful  wearing  of  a  truss  by  a  child  will 
permanently  cure  the  rupture.  In  a  second  group,  a  large  one,  rue 

*  An  ill-fitting  truss  is,  of  course,  worse  than  useless  and  may  mat  together 
the  tissues. 
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1  rnia  though  not  cured,  will  be  perfectly  controlled  with  very 
ciLht  'inconvenience  to  the  patient.  In  the  third,  a  very  small  one, 
there  is  no  tendency  to  spontaneous  cure  even  when  a  suitable 
truss  has  been  diligently  worn. 

On  this  follows  naturally  the  next  question  :  What  is  the  earliest 
stage  at  which  an  operation  should  be  performed?  Below  I 
have  stated  my  opinion  that  while  it  is  occasionally  justifiable  to 
operate  in  the  second  year  of  life,  where  a  persisting  hernia  is 
large,  it  is  as  a  rule  better  to  defer  operation  till  the  age  of  four  or 
later. 

4.  The  Advisability  or  Need  of  Wearing  a  Truss  afterwards. — 

The  tendency  of  the  present  day  to  condemn  offhand  or  to  deprecate 
strongly  the  use  of  a  truss  after  an  operation  for  radical  cure  is,  I 
think,  a  ^reat  mistake.  Each  case  must  be  judged  separately. 
With  regard  to  children,  from  an  experience  of  my  cases,  I  think 
that  if  the  recumbent  position  be  insisted  on  for  three  months  after 
the  operation,  so  as  to  give  the  newly  restored  parts  time  to 
consolidate  firmly,  a  truss  will  not  be  subsequently  required, 
so  great  is  the  tendency  to  repair  in  early  life.  Umbilical  herniae 
I  am  inclined  to  make  an  exception.  The  communication  which 
has  here  been  closed  has  been  relatively  so  large,  the  stress 
thrown  upon  it  after  repair  in  expiratory  efforts  (as  when  the  child 
cries  every  time  at  the  approach  of  the  surgeon  or  dresser  during 
the  after-treatment)  is  so  direct,  that  the  scar  should,  I  think,  have 
support  for  some  time  in  the  form  of  a  well  fitting  belt.* 

Iu  adults  the  objection  usually  made  to  a  truss  is  that  its 
pressure  will  produce  absorption  of  the  scar.  While  it  will  be 
granted  at  once  that  any  continuous  pressure  in  the  form  of  a 
pad  with  a  strong  spring  will  tend  to  weaken  and  remove  the 
inflammatory  thickening  resulting  from  the  operation,  I  am 
distinctly  of  opinion  that  some  well  fitting  slight  support  in  the 
form  of  a  truss  or  belt  should  be  woru  in  the  following  cases — viz., 
where  the  abdominal  walls  are  very  fat,  flabby  and  pendulous ; 
where  there  is  heavy  work  either  done  continuously  or  by  fits  and 
starts  ;  where  any  silk  has  worked  out  or  where  the  wound  has 
healed  by  suppuration  (vide  supra,  p.  652);  in  some  cases  where 
the  radical  cure  has  been  done  after  an  operation  for  the  relief  of 
strangulation,  and  the  surgeon  has  perhaps  been  hurried,  or  has 
operated  at  night,  and,  of  course,  in  cases  where  there  is  any  return 
of  the  hernia.  Other  cases  are  umbilical  hernias  both  in  adults  and 
children  for  the  reason  I  have  given  above,  in  femoral  hernias, 
owing  to  the  difficulty,  in  many  cases,  in  doing  more  than  twisting, 
tying  or  inverting  the  sac  (p.  676),  and  also  because  the  sex  and 
dress  of  the  patient  usually  makes  the  wearing  of  a  truss  less 
irksome.  On  the  other  hand,  in  early  congenital  cases,  in  boys,  in 
young  adults  without  laborious  work,  or  where  the  reparative  power 
is  good,  where  sufficient  rest  has  been  taken  after  the  operation, 


*  Any  phimosis  or  cough  should  be  of  course  treated. 
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and  where  primary  union  has  been  secured  and  remains  firm,  no 
truss  need  be  worn.  But  the  importance  of  intelligent  supervision 
at  intervals  should  be  insisted  upon. 

The  presence  of  a  cough,  carelessness  about  constipation  or  a  stric- 
ture will  of  course  be  duly  weighed,  and  I  may  remind  my  readers 
of  a  warning  uttered  at  p.  652,  that  relapse  may  take  place  as  late 
as  four  or  even  eight  years  after  a  skilfully  performed  operation. 

The  best  form  of  Suture.  — Though  hitherto  I  have  used  silk,  I 
am  of  opinion  that  kangaroo-tendon,  if  a  suitable  specimen,  duly 
sterilized,  can  be  obtained,  will  be  found  preferable,  and  I  intend 
to  make  trial  of  this  in  future.    Silk  is  most  satisfactory  to  work 
with  at  the  time,  it  can  be  obtained  at  once,  it  is  soon  sterilized,  it 
is  strong,  and  it  lends  itself  readily  to  easy  tying  and  a  secure 
knot.     But  the  after-result  is,  in  my  opinion,  less  satisfactory, 
•owing  to  its  liability  to  come  away,  often  persistently.    There  is 
a  tendency  to  believe  and  teach  that  wherever  silk  comes  away 
after  an  operation,  it  must  always  be  due  to  some  deficient  steriliza- 
tion of  the  silk,  or  to  some  failure  to  keep  the  wound  aseptic. 
While  these  are  leading  causes,  they  are  not,  I  am  persuaded,  the 
only  ones,  the  site  and  the  character  of  the  tissues  concerned  play 
a  very  important  part.    Inside  the  peritongeal  cavity,  where  the 
ligature  lies  deep  and  is  surrounded  by  a  serous  membrane  as  in 
an  ovarian  pedicle,  we  are  certain  our  silk  ligature  will  give  no 
trouble  ;  in  ligature  of  the  carotid  or  femoral  artery,  where  the 
ligature  also  lies  deep  and  is  surrounded  by  vascular  structures,  we 
have  rareiy  trouble  with  our  silk  ligatures,  but  here,  where  any 
silk  used  lies  comparatively  superficially  and  embedded  in  fibrous 
tissues  such  as  the  conjoined  tendon  or  Poupart's  ligament,  its  sur- 
roundings are  so  different  that  a  surgeon  need  not  always  blame 
himself  for  deficient  asepsis,  or  faulty  tying  when  his  silk  comes 
away.    I  am  aware  that  many  surgeons,  higher  authorities  than 
myself,  claim  that  silk,  wire,  salmon-gut  can  all  be  used  as  buried 
sutures  without  any  further  trouble.    In  a  certain  and  large  pro- 
portion I  know  from  experience  that  silk  can  be  used,  but  m  a 
considerable  number  this  and  the  other  materials  most  certainly 
cause  trouble  later  on.    The  wound  runs  an  aseptic  course,  heals 
without  suppuration,  and  then,  after  a  varying  period,  a  sinus 
appears,  and  one  or  more  of  the  sutures  have  to  be  removed.  Prol. 
Macewen  uses  chromicized  catgut,  prepared  by  himself.  Br.  Loley 
in  the  paper  referred  to  above,  used  kangaroo-tendon  in  160  cases 
and  though  the  interval  between  the  date  of  operation  and  that  ot 
publication  is  in  very  many  of  them  far  too  brief  for  the  cure  to 
deserve,  in  my  opinion,  the  term  "  radical,"  the  constancy  with 
which  primary  union  was  secured  speaks  very  strongly,  1  think,  toi 
the  use  of  kangaroo-tendon  in  preference  to  silk,  and  I  intend  to 
give  the  former  material  a  trial.* 

-  *  Whatever  material  be  employed  it  must  be  sterilized  by  the  surgeon  himself, 
and  not  left,  haphazard,  to  others. 
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Indications— The  following  are  given  only  as  types  of  appro- 
priate cases.    Many  others  will  suggest  themselves  : 

i.  Cases  of  irreducible  hernia  where  other  treatment  has 
failed,  where  an  active  life  is  interfered  with,  or  where  attacks  of 
inflammation  have  occurred,  or  strangulation  threatened.  Subjects 
0f  Wuinal  hernia  with  adherent  omentum  are  never  really  safe, 
especially  if  of  active  life  :  from  this,  however,  they  are  usually  de- 
barred. Femoral  hernia  containing  irreducible  omentum  should  also 
be  operated  on.  These  hernias  are  difficult  to  fit  with  trusses  ;  the 
omentum  keeps  the  ring  open,  and  thus  paves  the  way  for  the 
descent  of  bowel  on  any  sudden  exertion.  Where  irreducible  hernias 
are  small,  and  the  adhesions  easily  separated,  very  great  relief  will 
be  giveu  the  patient  with  very  slight  risk.  But  it  is  otherwise 
where  the  sac  is  very  large,  or  the  contents  very  adherent,  especially 
about  the  neck  of  the  sac.  In  either  case  the  risk  of  peritonitis  is 
considerable,  in  the  one  case  from  the  direct  opening  into  the  peri- 
toneal cavity  which  may  be  present,  the  large  amount  of  contents 
which  have  to  be  manipulated,  and  the  difficulty  of  keeping  the 
operation  extra-peritonasal.  Again,  intricate  adhesions  about  the 
neck  of  the  sac  may  either  lead  the  surgeon  to  abandon  the  opera- 
tion, or  to  lay  open  the  abdominal  wall  in  order  to  deal  with 
them.  This  last  step  not  only  increases  the  risk  of  peritonitis  at 
the  time,  but  may  bring  about  some  time  later  a  hernia  very  diffi- 
cult of  control,  the  ultimate  improvement  in  the  patient's  condition 
being  thus  of  a  very  limited  nature. 

ii.  Cases  of  strangulated  hernia,  where  the  patient's  condition 
admits  of  the  operation  being  prolonged. 

hi.  Cases  where  a  hernia  is  not  controlled  by  a  truss,  but  slips 
beneath  it.  Such  cases  should  be  extremely  rare  if  patient  and 
surgeon  alike  showed  sufficient  pains  and  patience  in  securing  a 
well-fitting  truss. 

iv.  Cases  of  hernia  with  ectopia  testis  where  the  fitting  of  a  truss 
to  keep-  the  hernia  up  and  the  testicle  down  fails.  Castration 
should  always  be  performed  when  the  condition  of  the  testis  is 
useless  or  doubtful. 

v.  Cases  where  the  hernia  can  be  controlled  by  a  truss,  but  the 
use  of  this  is  irksome  to  a  patient  of  very  active  life,  where  he 
wishes  to  join  the  army  or  navy,  or  where  he  may,  as  a  colonist,  be 
far  removed  from  surgical  help. 

vi.  Children  of  poor,  ignorant,  and  incompetent  parents,  with 
large  hernias,  where  proper  attention  to  the  use  of  a  truss  cannot 
he  secured,  or  where  the  persevering  use  of  this  has  failed,  and 
where  all  such  causes  as  phimosis,  cough,  &c,  have  been  removed. 
It  will  probably  be  justifiable  to  go  further  than  this,  and  to 
operate  for  radical  cure  in  most  cases  of  hernias  in  the  children 
ot  the  poor  in  which  the  hernia  is  still  large  at  four  to  six  years 
of  age*    By  this  time  the  parts  are  better  developed  and  more 


Tins  age  is  mentioned  above  as  giving  time  for  sufficient  trials  with  a  truss. 
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easily  kept  aseptic.  The  sac  is  more  easily  dealt  with  now  than 
later.    The  presence  of  any  conditions  which  call  for  exploration— 

viz.,  hydrocele,  adherent  omentum,  the  presence  of  the  appendix  

will  also  be  indications  for  operation  in  children.    On  this  point 
operation  for  radical  cure  in  little  children,*  I  will  quote  Mr.  Mac- 
ready  (loo.  mpra  cit.,  p.  256).   We  may  all  envy  his  especial  experi- 
ence and  strive  to  imitate  his  skill.     "  Uncontrollable  ruptures  hvl 
children  under  fifteen  are  very  rare ;  to  me,  indeed,  they  are  as 
yet  unknown.    I  hope  it  does  not  imply  any  lack  of  charity  to  eayJ 
that  one  can  measure  with  fair  accuracy  a  surgeon's  skill  in  the 
management  of  trusses  by  the  number  of  curative  operations  he 
performs  on  children." 

vi.  Large  hernias,  even  colossal,  where  the  patients,  unfitted 
for  work  of  any  kind,  are  a  burden  to  themselves  and  others,!  and 
perhaps  willing  to  run  great  risks  ;  for  it  cannot  be  denied  that 
these  are  very  grave  cases :  "  The  operation  usually  difficult  and 
prolonged,  and  the  dangers  to  be  met  and  overcome  bothnumerou  - 
and  various "  (Banks).  The  chief  of  these  is  the  direct  and 
gaping  communication  with  the  peritonseal  cavity  and  the  difficulty 
in  keeping  the  operation  extra-peritonasal.  The  best  proof  of  this 
is  given  by  Mr.  Banks's  series  of  1 6  very  large  and  enormous  hernia? ; 
of  these  he  lost  4,  2  from  septicemia.  In  another,  even  his  hands 
failed  to  complete  the  operation. 

viii.  I  consider  ten  to  twenty-five  years  of  age  as  the  most  - 
favourable  time,  as  combining  parts  easy  to  handle,  the  possibility 
of  keeping  the  wound  aseptic,  probable  absence  of  any  difficult 
adhesions,  and  good  vitality  and  health. 

Choice  of  Operation. — The  following  have  been  brought 
prominently  before  the  profession,  viz.  : 

i.  Operation  by  Open  Method  with  Strict  Aseptic  Pre- 
cautions. 

ii.  Subcutaneous  Methods — e.g.,  Prof.  Wood's  and  Mr. 
Spanton's. 

iii.  Injection  of  Astringents — e.g.,  Oak-bark. 

Of  these,  the  operation  by  open  method  will  only  be  de- 
scribed, as  it  is  the  one  of  all  others  which  is  generally  chosen, 
owing  to  the  excellent  results  which  it  has  given,  the  precision 
with  which  the  structures  concerned  can  be  avoided  or  mani- 
pulated, and  its  safety  when  aseptic  precautions  are  strictly 
observed. 

i.  The    Operation   by  Open  Method  with   Strict  Aseptic 

*  Before  deciding  that  a  well-made  truss  will  not  keep  up  a  difficult  case—'  ■  * 
double  inguinal  hernia— the  hernia  should  be  completely  reduced  with  the  aid  of 
an  anaesthetic. 

t  As  in  three  cases  given  by  Mr.  Banks  :  one,  a  labourer,  unfitted  for  work  naa 
become  an  inmate  of  a  workhouse  ;  the  second  was  a  wine-merchant,  who 1  had 
been  obliged  to  give  up  his  business,  rarely  venturing  out,  and  then  obliged  to 
conceal  his  deformity  under  a  large  overcoat  ;  the  third,  a  glass-blower,  reduced 
to  perfect  helplessness,  had  to  depend  on  his  wife  for  his  support. 
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Precautions.*— The  patient  having  been  kept  in  bed  for  some 
time  before,  according  to  the  size  of  the  hernia,  and  any  cough 
attended  to,  only  liquid  diet  is  given  for  the  few  days  preceding 
the  operation,  and  the  bowels  are  duly  emptied. 

Before  describing  the  different  methods  mostly  in  vogue,  I  will 
allude,  for  the  sake  of  my  younger  readers,  to  a  few  points  which 
'are  always  of  importance  whichever  method  is  selected. 

The  parts  being  shaved  if  needful,  and  cleansed, t  the  thigh 
being  a  little  flexed,  an  incision  is  made  with  its  centre  over  the 
external  abdominal  ring. 

This  divides  skin  and  fascite  and  several  branches  of  the  external 
pudic  arteries;  these  should  be  secured  with  Spencer  Wells' 
forceps,  which  will  also  open  out  the  wound.  In  young  males, 
especially,  where  these  vessels  are  of  considerable  size,  care  must  be 
taken  that  each  point  is  firmly  closed  either  by  the  forci-pressure 
or  catgut  ligature ;  otherwise  free  bleeding  may  readily  take  place 
in  the  lax  tissues  of  the  groin,  preventing  primary  union,  and 
perhaps  leading  to  most  troublesome  tension  and  suppuration. 
The  aponeurosis  of  the  external  oblique  and  the  cremasteric  fascia 
having  been  next  divided,  the  site  of  the  cord  is  made  certain  of, 
and  the  sac  most  carefully  defined.  This  if  empty  is  by  no  means 
always  easy,  especially  in  young  subjects.  In  defining  the  sac,  care 
should  be  taken  to  work  carefully  and  without  any  needless  dis- 
turbance of  the  parts,  or  separation  of  the  planes  of  tissue  here- 
met  with.  So,  too,  with  the  cord — great  care  must  be  taken  in  the 
next  step  when  the  sac  and  this  structure  are  separated  ;  hasty  work 
may  lead  to  needless  haemorrhage  from  ruptured  veins,  injury  to 
the  sac,  or  subsequent  epididymo-orchitis,  and  even  sloughing  of  the 
epididymis  with  part  of  the  testicle.  The  sac  having  been  accurately 
defined,  is  opened  so  that  an  aseptic  finger  may  make  sure  that  it  is 
empty,  otherwise  any  intestine  is  completely  reduced  or  omentum 
dealt  with  according  to  the  steps  given  at  p.  630.  If  the  question 
arise,  whether  the  sac  should  always  be  opened,  I  should  answer 
"  Yes."  Even  if  it  appear  empty  below,  it  is  satisfactory  to  be 
assured  by  an  aseptic  finger  that  nothing  lies  within  the  neck 
before  this  is  twisted  or  tied  as  high  up  as  possible.  A  case  of 
Busch's  (Med.  Klin.  Wocli.,  1882,  No.  31,  p.  473)  shows  the  import- 
ance of  taking  this  step. 

Operating  on  a  boy  2|  years  old  for  a  right  inguinal  hernia,  Busch  tied  the  sac 
before  opening  it.  When  it  was  cut  into  below  the  ligature  the  vermiform 
appendix  was  found  included.  This  was  released  and  returned.  Some  time 
later  Busch  was  operating  on  the  left  side  and  again  fonnd;that  he  had  included 
the  appendix  in  his  ligature  round  the  sac. 

When  the  emptied  sac  is  next  separated  from  the  cord 
*  The  following  remarks  apply  to  inguinal  hernia. 

t  Dr.  Macewen  {loc.  infra  cit.)  recommends  scrubbing  with  a  nail-brush  and 
soap  and  water  ;  after  drying,  turpentine,  to  remove  any  grease,  and  then  a  little 
methylated  spirit  to  clear  away  the  turpentine  ;  the  parts  being  then  covered  with 
an  aseptic  compress. 

2  T 
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and  adjacent  parts,*  care  must  be  taken,  if  the  patient  strain 
at  this  time,  that  no  escape  of  intestine  occur,  an  assistant 
maintaining  pressure  over  the  internal  ring.    The  cord  must  he 
treated  with  the  precautions  given  above,  and  care  must  be  taken 
that  the  testicle  is  not  dragged  needlessly  out  of  its  bed.  The 
sac  is  now  treated,  and  the  canal  closed  by  one  of  the  methods 
crimen  in  detail  below  ;  if  the  sac  be  very  adherent  below,  this  part  I 
should  be  left  in  situ  ;  if  it  be  unusually  thick  and  bulky,  part  may 
be  cut  away.    When  the  condition  of  the  patient,  the  way  in 
which  the  anesthetic  is  taken,  &c,  are  favourable,  the  pillars  of  the 
external  ring  (these  lie  deeper  than  beginners  might  expect)  may 
be  defined,  and  this  aperture  closed  with  medium-sized  sutures  of 
kangaroo-tail  or  silk.    But  if  the  canal  has  been  securely  closed  by 
sutures  introduced  after  Macewen's  method,  closing  the  external 
ring  is  superfluous  ;  by  itself  it  is  futile.    The  wound  having  been 
thoroughly  dried  out,  and  some  Jeyes'  powder  or  iodoform  dusted 
into  its  recesses,  it  is  closed  with  sutures  of  salmon-gut  or  silk,  care 
being  taken  that  no  inversion  of  the  edges  is  present,  and,  of  far 
more  importance,  that  all  hemorrhage  has  been  entirely  stopped, 
including  those  points  from  which  Spencer  "Wells'  forceps  have 
been  removed.  If  absolute  dryness  of  the  wound  has  been  secured, 
and  the  operation  has  been  aseptic  throughout,  no  drainage  is 
needed.    A  slip  of  green  protective  out  of  carbolic  acid  lotion  i  m 
?0  and  some  strips  of  iodoform  gauze  wrung  out  of  the  same, 
are  then  placed  next  the  wound,  and  covered  by  any  of  the  aseptic 
o-auzes  or  wools.    It  is  well  worth  while  to  keep  the  scrotum  well 
up  on  the  pubes,  and  thus  minimise  the  risks  of  oedema  of  the 
scrotum  and  epididymo-orchitis. 

To  the  above  general  remarks  I  have  only  to  add  that  it  is  always 
well  when  the  radical  cure  is  performed  in  patients  with  long- 
standing hernia  (with  important  parts  and  the  sac  perhaps  very  ad- 
herent) or  a  voluminous  one,  for  the  operator  to  obtain  leave  before- 
hand to  sacrifice  the  testicle  ;  and  the  same  course  will  be  taken  when 
a  retained  testicle  is  found  to  be  probably  functionless  it  it  is 
worth  while  to  fix  this  again  in  the  scrotum,  this  should  be  done 
according  to  the  steps  given  under  the  heading  of  Orchiopexy 

Anv  child  or  restless  patient  should  be  secured  m  a  long  outside 
splint ;  finally,  if  any  stitch-sinus  appear,  that  part  of  the  wound 
should  be  well  scraped  out  at  once,  and  made  to  heal  from  the 
bottom.    Sometimes  it  may  be  advisable  to  give  A.C.E.  mixture  at 

the  first  dressing.  .  .„       .  h 

The  different  methods  which  are  chiefly  m  vogue  will  next  be 
described,  and  first  of  these  I  place  Macewen's,  from  the ^excellent 
results  which  it  has  given,  the  sound  reasoning  on  whi chi* 
principles  are  based,  and  the  widely  known  rekabdity  of  the  work 
and  teaching  of  the  inventor. 

*  If  much  difficulty  is  met  with  here,  the  surgeon  should  begin  high  up,  « 
The  internal  ring  as  possible,  dividing  the  external  obhque  aponeuros*. 
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Fig.  152. 


The  object  of  this  is  twofold:  (1)  So  thoroughly  to  separate  the 
sac  as  to  allow  of  its  being  completely  reduced  into  the  abdominal 
cavity,  there  to  rest  on  the  inner  surface  of  the  ring,  and 
acting  as  a  bulwark-like  pad  to  "shed  the  intestinal  waves 
away*  from  it.  Prof.  Macewen  thinks  that  if  the  sac  be  merely 
tied  however  carefully  and  high  up  this  is  done,  there  remains  a 
funnel-shaped  puckering,  the  apex  of  which  presents  in  the  internal 
ring,  and  that  this  pouch 
gradually  becomes  a  wedge, 
tending  to  open  up  the  canal. 

Thorough  separation  of  the 
sac,  and  carrying  this  well 
within  the  peritonasal  cavity, 
is  absolutely  needful,  for  if 
the  sac  be  left  in  the  canal, 
it  will  act  as  a  plug  keeping- 
it  open.  (2)  Again,  to  close 
the  dilated  canal  and  restore 
its  natural  valve-like  condi- 
tion by  a  particular  mode  of 
inserting  sutures  which  bring 
the  conjoined  tendon  in  close 
apposition  with  Poupart's 
ligament,  beginning  with 
that  part  of  the  ligament 
which  is  on  a  level  with  the 
lowest  part  of  the  internal 
ring. 

The  first  object  is  thus 
ensured  : — The  external  ring 
being  exposed  (after  the  pre- 
liminaries, footnote,  p.  657), 
the  internal  ring  and  site  of 
the  deep  epigastric  are  ex- 
amined, and  the  sac  next  freed 
and  raised.  When  this  is  done 


Macewen's  operation.  The  index-finger, 
inserted  along  the  inguinal  canal,  is  separating 
the  peritonasum  from  the  internal  aspect  of 
the  internal  ring.  The  folded  sac  is  behind. 
In  this  and  the  following  figures  a  flap  of  skin 
and  cellular  tissue  has  been  reflected,  and  the 
external  oblique  opened  up  so  as  to  expose  the 
canal  and  internal  ring. 


it  is  kept  pulled  down  while 
the  index-finger  separates  the  sac  from  the  cord,  the  canal,  and 
finally  for  J  inch  around  the  abdominal  aspect  of  the  internal 
nng.t  Pig.  152).  The  sac  is  now  folded  on  itself  (Pigs.  153,  154) 
by  means  of  a  stitch  which  is  firmly  fixed  in  the  distal  end  of 
the  sac.  The  free  end,  threaded  on  a  hernia-needle  (Pig.  154) 
w  introduced  through  the  canal  to  the  abdominal  aspect  of  the 
lascia  transversalis,  and  there   penetrates   the  abdominal  wall 


*  Ann.  of  Surg.,  August  1886  ;  Brit.  Med.  Jmvrn.,  December  io,  1887. 
tw  T°bj<2Ct  of  this  is  to  refresh  the  abdominal  aspect  of  the  internal  ring,  so 
at  adhesions  may  form  between  it  and  the  pad  of  sac. 
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about  I  inch  above  the  internal  ring  (Fig.  153).  The  wound 
in  the  skin  is  pulled  upwards,*  so  as  to  allow  the  point  of  the 
needle  to  project  through  the  muscles  without  penetrating  the 
skin.  The  needle  being  withdrawn  and  unthreaded  by  traction 
on  the  thread,  the  folded  sac  is  drawn  still  further  backwards 
and  upwards.  Traction  having  been  kept  up  on  the  thread  while 
the  sutures  closing  the  canal  are  introduced,  it  is  finally  secured ' 
by  passing  it  several  times  through  the  external  oblique  muscle. 

The  second  part  of  the 
operation,  closure  of  the 
inguinal  canal,  is  nowl 
undertaken.  The  finger, 
passed  into  the  canal  and 
lying  between  the  inner 
and  lower  border  of  the 
internal  ring  in  front  of 
and  above  the  cord,  makes 
out  the  position  of  the 
deep  epigastric  artery  so 
as  to  avoid  it. 

The  hernia-needle,  car- 
rying chromic  gut,  then, 
guided  by  the  index,  is 
made  to  penetrate  the 
conjoined  tendon  in  two 
places :  first  from  without 
inwards  near  the  lower 
border  of  the  conjoined 
tendon,    and  secondly 
from  within  outwards,  as 
high  up  as  possible  in 
the  inner  aspect  of  the 
canal ;  this  double  pene- 
tration of  the  conjoined 
tendon  being  accomplish- 
ed by  a  single  screw-like 
turn  of  the  instrument 
(Fig.  155)-    One  end  of 
the  suture  is  then  withdrawn,  and  then  the  needle,  with  the  other 
end,  is  removed.    Thus,  a  loop  is  left  on  the  abdominal  aspect 
of  the  conjoined  tendon,  which  is  penetrated  twice  (Fig.  156). 
Secondly,  the  other  hernia-needle,  threaded  with  that  part  ot 

*  Beginners  will  find  it  best  to  divide  the  aponeurosis  of  the  external  oblique, 
and  so  obtain  sufficient  room  for  rightly  dealing  with  the  sac.  Thu n^n. £ 
additional  row  of  sutures,  and  may  weaken  the  abdominal  wall.  On  the  other 
hand  beginners  will  always  find  it  difficult,  however  much  the  upper  angle  of  the 
wol'd  is  pulled  up,  to  get  the  sac  detached  really  high  up.  and  to  put  the  need- 
ful sutures  into  the  conjoined  tendon  with  thelimited  incision  winch  U  sufhctent 
for  the  experienced  hands  of  Prof.  Macewen. 


Macewen's  operation.  The  hernia  needle  is 
carrying  the  suture,  threaded  through  the  sac, 
through  the  abdominal  muscles,  from  behind 
forward,  about  an  inch  above  the  internal  ring. 
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the  suture  which  comes  from  the  lower  part  of  the  conjoined 
tendon,  guided  by  the  index  in  the  inguinal  canal,  is  passed, 
from  within  outwards,  through  Poupart's  ligament,  which  it 
penetrates  at  a  point  on  a  level  with  the  lower  suture  in  the 
conjoined  tendon  (Fig.  157).  The  needle  is  then  completely  freed 
from  the  suture  and  withdrawn. 

Thirdly,  the  needle,  now  threaded  with  that  part  of  the  catgut 
which  protrudes  from  the  upper  border  of  the  conjoined  tendon 


Fig.  154- 


Fig 


On  the  left  is  one  of  Prof.  Mac- 
ewen's  needles.5  They  are  made 
of  one  piece  of  steel'.  To  the 
right  is  the  sac,  transfixed  and 
thrown  into  a  series  of  folds  by 
a  thread  which  should  be  shown 
emerging  above  as  well  as 
below. 


Macewen's  operation.  A  hernia-needle  (loaded)  has 
been  made  to  penetrate  the  conjoined ,  tendon  in  two 
places. 


is  passed  from  within  outwards  through  the  transversalis  and 
internal  oblique  muscles  and  the  aponeurosis  of  the  external  oblique 
at  a  point  on  a  level  with  the  upper  stitch  in  the  conjoined  ten- 
don- It  is  then  quite  freed  from  the  suture  and  withdrawn. 
There  are  now  two  free  ends  in  the  outer  surface  on  the  external 
oblique,  continuous  with  the  loop  on  the  abdominal  surface  of  the 
conjoined  tendon  (Fig.  158).  The  two  free  ends  being  drawn 
together  tightly,  and  tied  as  a  reef-knot,  the  internal  ring  is 
nrmly  closed.    The  same  stitch  may  be  repeated  lower  down  in 

*  These  are  two  in  number,  one  for  passing  the  thread  from  right  to  left,  and 
^be  other  from  left  to  right.    I  have  found  Mr.  Watson  Cheyne's  modification  of 
be  above  needles,  in  which  the  instrument  is  angular  instead  of  curved,  much 
more  convenient  for  picking  up  the  conjoined  tendon  and  external  oblique. 
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the  canal,  especially  in  adults,  with  wide  gaps.  The  pillars  ol 
the  external  ring  may  likewise  be  brought  together.  In  the  great 
majority  of  cases  the  first  or  uppermost  stitch  is  all  that  is  re- 
quired. The  cord  should  lie  behind  and  below  the  sutures  and  be 
freely  movable  in  the  canal.  It  is  advisable  to  introduce  all  the 
sutures  before  tightening  any  of  them.  They  may  then  be  experi- 
mentally drawn  tight  while  a  finger  is  introduced  into  the  canal  to 


learn  the  result. 


Fig.  156. 


During  the  operation  the  skin  is  drawn  from 

side  to  side  to  bring  the 
parts  into  view.  The  skin 
falling  into  position,  the 
wound  is  opposite  to  the 
external  ring,  the  operation 
being  partly  subcutaneous. 

In  congenital  hernia  the 
sac  is  first  separated  from 
its  connection  with  the  canal. 
It  is  then  opened  and  divided 
transversely  into  two  parts, 
care  being  taken  to  preserve 
the  cord.  The  lower  part 
forms  a  tunica  vaginalis. 
The  upper  is  pulled  down  as 
far  as  possible,  split  behind 
longitudinally  so  as  to  allow 
the  cord  to  escape,  and  its 
lower  end  closed  by  a  stitch 
or  two.  It  is  then  dealt 
with  quite  as  the  sac  of  an 
acquired  hernia. 

The  above  method,  soundly 
based  on  accurate  anatomical 
and  physiological  reasoning, 
admirably  fulfils  the  two 
conditions  needful  for  even- 
operation  for  radical  cure  of 
hernia — viz.,  the  permanent  blocking  of  the  abdominal  opening, 
and  the  safe  closure  of  any  canal  outside. 
The  following  points  deserve  attention. 

The  method  has  been  objected  to  as  complicated  and  difficult., 
and  as  inapplicable  to  infants  on  account  of  the  difficulty  of 
making  out  any  conjoined  tendon  at  this  age.  The  above  objec- 
tions will  disappear  with  practice.  As  Prof.  Macewen  has  stated, 
a  skilled  finger  will  detect  the  conjoined  tendon  even  in  early  life. 
Smaller  needles  must,  of  course,  now  be  used.  Other  difficul- 
ties are  met  with  in  this  method  when  the  sac  is  unusually  coarse 
and  thick,  or  when  it  is  extremely  thin ;  such  sacs  are  no  doubt 
difficult  to  manipulate  satisfactorily,  and  in  getting  the  pad  well 
within  the  internal  ring. 


Macewen's  operation.    A  loop  has  been  left  on 
the  inner  surface  of  the  conjoined  tendon. 


Fig.  157. 
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Professor  Macewen  has  kindly  forwarded  to  me  this  recent  state- 

aint-  fJalv  1 89  0  as  to  his  results  : 
mtl  have  had  164  completed  cases  of  operation  for  oblique 
inguinal  hernia.  Regarding  ra- 
dical cures,  one  must  necessarily 
be  cmarded  in  drawing  conclu- 
sions when  dealing  with  large 
numbers,  as  many  of  the  patients 
pass  from  observation,  and  though 
asked  to  report  themselves,  do  so 
only  a  few  times,  and  then  cease. 
Thus  out  of  164  there  are  55 
who  have  dropped  entirely  out  of 
view.  Many  of  these  had  pre- 
viously been  seen  three  to  nine 
months  after  operation,  when  they 

Fig.  158. 


Macewen's  operation.  Two  of  the 
threads  which  are  to  draw  the  conjoined 
tendon  over  to  Poupart's  ligament  are  in 
position  ready  for  tying. 


the  seat  of  the 
other  was  two 
rupture.  Each 
hernia  even 


former  hernia 
years  free 
of  those 


wear 


Macewen's  operation.  The  thread  from 
the  lower  part  of  the  conjoined  tendon  has 
been  carried  through  Poupart's  ligament. 


had  firm  occlusion  of  the  abdomi- 
nal wall.  Two  children  died  after 
the  operation — one  from  scarlet- 
fever,  epidemic  at  the  time,  and 
one  from  measles  and  meningitis, 
the  latter  rather  a  weak  child. 
This  leaves  107  ;  of  these,  five  are 
known  to  have  had  return.  Two 
of  these  were  steel  workers,  doing 
the  heaviest  kind  of  work.  One 
was  cured  during  eight  years,  and 
then  a  slight  bulge  appeared  near 
He  now  has  a  bubonocele.  The 
from  hernia,  and  then  had  a  slight 
belts — light  ones,  which  retain  the 


during 


their  work.    A  third  remained  well  for  two 
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years,  then  had  an  attack  of  what  was  stated  to  be  enteric  fever 
and  subsequently  became  affected  with  tubercle  of  the  lungs.  He 
had  a  distinct  recurrence  of  the  hernia.    A  fourth  I  have  heard 
of  as  having  a  return  to  a  slight  extent,  and  a  fifth  wrote  to  sav 
that  he  had  a  return. 

If  we  strike  off  9  cures  under  two  years,  which  are  well,  but 
which  are  too  recent  to  be  judged  as  cures,  this  leaves — 

20  reported  or  seen  cured — no  truss — at  10  years  and  over. 
1 1       "  >>  >>         m    8  „ 

J°  "  JJ  JJ  JJ      6       „  „ 

29      jj  jj  jj        jj    4    j  j  „ 

■"■5      jj  jj  jj        jj    2  t) 
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Some  of  the  older  ones  have  been  good  enough  to  keep  ine  well 
informed  as  to  their  state.  Two  have  gone  through  a  great  deal  of 
hard  riding  in  Cape,  for  many  months  at  a  time,  and  have  never 
been  bothered  with  their  old  enemy.  One,  a  surgeon  in  the 
Cumberland  district,  rides  a  great  deal  and  never  is  troubled. 
He  says  he  has  forgotten  that  he  ever  had  a  hernia." 

(ii)  Ball's  (Brit.  Med.  Joum.,  December  10,  1887). — Here  the 
sac  is  twisted,  the  fundus  cut  away,  and  the  stump  stitched  in  the 
ring.  I  have  placed  this  method  next  because  I  consider  the 
method  of  treating  the  sac  by  torsion  much  simpler  than  any 
other,  and  very  efficient.  I  always  treat  the  sac  thus  myself, 
though  instead  of  leaving  it  in  the  canal  I  return  it  within  the 
internal  abdominal  ring  after  Macewen's  method,  and  I  also  make 
use  of  Macewen's  method  for  closing  the  canal. 

Mr.  Ball  advises  that  the  sac  be  completely  isolated  right  up  to 
the  internal  ring,  and  having  been  ascertained  to  be  empty, 
gradually  twisted  up  by  a  broad  catch-forceps  grasping  its  neck, 
while  the  left  fore-finger  frees  the  upper  part  of  the  neck.*  In 
ordinary  cases,  four  to  five  complete  revolutions  are  sufficient,  but 
this  must  depend  on  the  thickness  of  the  sac,  the  torsion  being 
continued  till  it  is  felt  to  be  quite  tight  and  likely  to  rupture.  An 
assistant,  now  holding  the  torsion  forceps,  maintains  the  twist, 
while  a  stout  catgut  ligature  is  tied  tightly  round  the  twisted  neck 
and  cut  short.  Two  sutures  of  stout  aseptic  silk  are  now  passed 
through  the  skin  about  \  inch  from  the  edge  of  the  wound,  through 
the  outer  pillar  of  the  ring,  through  the  twisted  sac  in  front  of  the 
catgut  suture,  and  then  through  the  inner  pillar  and  skin.  As 
the  sac  now  cannot  untwist,  it  is  cut  off  in  front  of  these  sutures, 
which  are  tied  over  leaden  plates,  which  lie  at  right  angles  to  the 
wound.  From  investigations  on  the  dead  body,  Mr.  Ball  finds 
that  the  result  of  the  above  procedure  is  to  throw  the  peritoneum 
into  a  number  of  special  folds,  radiating  from  the  internal  ring  in 

*  Where  the  hernia  is  congenital,  the  sac  must  be  cut  through  first  above  the 
testicle,  freed  from  the  cord,  and  then  twisted. 
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all  directions.  The  ring,  instead  of  being  depressed,  is  rendered 
more  prominent  than  the  neighbouring  peritonaeum. 

I  have  used  this  most  simple  and  efficient  method  very  largely, 
but  with  some  modifications  of  the  author's  plan.  Thus,  before 
twisting  the  sac  and  after  freeing  it  below  and  from  the  cord,  I 
endeavour  to  separate  it  all  around  the  abdominal  aspect  of  the 
internal  ring.  After  twisting  it  up  as  high  and  as  tightly  as  pos- 
sible, I  always,  if  it  be  thick  enough,  transfix  it  instead  of  merely 
encircling  it  with  a  gut  ligature.  It  is  then  pushed  well  within  the 
peritoneal  cavity,  as  I  should  fear  leaving  it  in  the  canal  lestit  act 
as  a  wedge  and  dilate  it.  Finally,  I  always  supplement  torsion  of 
the  sac  by  closing  the  canal  by  sutures  introduced  by  Macewen's 
method.  >  _ 

Torsion  is  very  quickly  and  simply  done ;  it  does  away  with  the 
need  of  bringing  a  thread  through  the  abdominal  wall.  Another 
advantage  is  the  crushing  together  of  serous  surfaces  which  tends 
by  plastic  effusion  to  make  a  plug  very  efficient  in  blocking  the 
internal  ring,  aided  by  the  slight  effusion  which  is  set  up  by  the 
separation  of  the  sac  around  the  abdominal  aspect  of  this 
aperture. 

(iii)  Method  of  Banks.*  This  has  the  merit  of  extreme  simpli- 
•city.  The  sac  having  been  made  certain  of,  is  separated,  with  the 
precautions  given  above  (p.  657),  from  the  cord,  and  detached 
through  the  external  ring  up  in  the  canal  as  high  as  the  internal 
ring,  the  finger  keeping  note  all  the  time  of  the  position  of  the 
cord.  If  the  sac  is  clearly  empty,  its  neck  is  now  ligatured  with 
stout  chromic  gut  or  carbolised  silk  as  high  up  as  to  leave  no  neck, 
orifice,  or  dimple  at  the  internal  ring.  The  fundus  is  then  cut 
away  about  half  an  inch  below  the  ligature.  As  to  sutures  of  the 
ring  and  canals,  it  would  appear  from  his  latest  paper  that  Mr. 
Banks  is  now  satisfied  with  suturing  the  external  ring.  "  In 
inguinal  herniaa,  in  addition  to  this  "  (dissecting  out  and  removing 
•the  sac  as  high  up  as  possible)  "  the  pillars  of  the  external  ring 
have  been  pulled  together  by  two  or  three  silver  wire  sutures, 
which  are  left  in  position  after  their  ends  have  been  cut  very  short. 
They  thus  constitute  three  small  silver  rings,  which  never  appear 
again,  and  are  less  irritating  than  any  other  form  of  suture.  I  do 
not  put  them  in  with  any  object  of  securing  a  permanent  closure 
of  the  external  ring,  but  simply  to  make  sure  that  the  hernia  shall 
not  descend  for  a  considerable  period,  so  that  the  inguinal  canal  (if 
it  be  in  fairly  normal  case)  may  have  a  chance  of  contracting. 
Unless  some  extensive  'rawing'  of  the  walls  of  the  canal  is  done,  I 
believe  all  stitching  of  it  to  be  of  just  as  much  use  in  securing 
permanent  union  as  stitching  the  edges  of  a  cleft  palate  would  be 
without  freely  refreshing  them.    I  do  not  believe  it  possible  satis- 


Papers  by  the  above  surgeon,  one  of  our  earliest  and  foremost  workers  at  the 
subject,  will  be  found  in  the  Med.  Times  and  Gaz.,  1884:  Brit.  Med.  Journ., 
Dec-  10,  1887,  and  Nov.  u,  1893. 
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factorily  to  accomplish  a  '  rawing '  of  the  inguinal  canal,  while  in 
a  very  large  proportion  of  severe  cases  there  is  no  inguinal  canal 
at  all ;  nothing  but  a  big  hole  into  which  three  or  four  fingers  can 
be  crammed,  whose  edges  are  as  thin  as  cardboard,  and  from  which 
all  anatomical  relations  have  disappeared.  My  reason  for  adhering 
to  the  operation  which  I  have  hitherto  used  is  that  it  is  the  simplest 
of  any  that  has  yet  been  devised." 

While  all  will  agree  as  to  the  simplicity  of  the  above  method, 
there  is  an  increasing  belief  that  ligature  of  the  sac  alone  is  not 
to  be  trusted,  partly  because  a  sac  thus  treated  is  not  strong 
enough  to  resist  future  strains,  partly  because,  as  pointed  out  above 

Fig.  159. 


Barker's  method.  Li.  Skin  incision,  c.  Spermatic  cord.  s.  Lower  part  of 
sac  left  in  situ.  ss.  Sutures  to  invaginate  the  upper  part  of  the  sac.  s.p.  Sutures 
for  drawing  the  walls  of  the  canal  together. 

by  Prof.  Macewen,  it  is  extremely  difficult,  if  not  impossible,  to  tie 
the  sac  so  high  up  that  no  dimple  is  left  on  the  peritonajal  aspect 
of  the  internal  ring. 

To  take  another  very  important  point: — Mr.  Banks  seems  to 
have  given  up  attempting  to  draw  the  canal  together  with  sutures, 
because  these  will  not  ensure  adhesion  of  the  walls.  But  surely 
there  is  a  fallacy  in  his  comparison.  What  we  want  here  is  not 
the  adhesion  of  the  two  walls  of  the  canal  as  in  the  halves  oi  the 
soft  palate,  but  a  permanent  narrowing  of  the  canal  again  so  that 
it  may  be  once  more  a  mere  chink  or  valve  instead  of  a  short  wide 
tunnel,  or,  as  in  severer  cases,  a  gaping  ring.    Even  it  it  were 
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possible,  adhesion  of  the  walls  of  the  canal  would  be  undesirable 
for  the  sake  of  the  cord.  ,  , 

With  reo-ard  to  suturing  the  external  ring  alone,  this  is,  1  *eai'> 
from  cases  I  have  seen,  quite  inadequate.  Some  attempt  should 
ilways  be  made  to  narrow  the  internal  ring  and  canal,  as  by  the 
method  of  Macewen.  Finally,  most  surgeons  have  been  less^  fortu- 
nate than  Mr.  Banks  in  their  experience  of  silver  wire.  It  is  very 
readily  sterilised,  most  easily  used,  but  often  fails  to  become  en- 

Cy(iv)  Barker's*  Method  (Fig.  1 59).  Here  the  upper  part  of  the  sac 
is  drawn  up  into  the  abdomen  and  fixed  there,  but  the  lower  part 
is  always  left  in  situ,  as  Mr. 
Barker  thinks  its  removal 
unnecessary  and  even  mis- 
chievous, "as  during  the 
dissection  the  nervous  and 
vascular  supply  may  be  seri- 
ously damaged."  The  rings 
are  then  sutured. 

The  neck  and  upper  part 
of  the  sac  having  been  separ- 
ated from  adjacent  parts,  and 
proved  to  be  empty,  two 
ligatures  of  strong,  fine  car- 
bolised  silk  are  carried  under 
the  neck  and  tied  about  half 
an  inch  apart,  and  the  sac 
divided  between  them.  The 
upper  ligatures  are  left  long. 
The  left  forefinger,  introduced 
into  the  canal  and  through 
the  internal  ring,  is  made  to 
press  its  anterior  wall  for- 
wards. One  of  the  silk  threads 
left  long  on  the  upper  stump 
of  the  sac  is  now  threaded  on 
a  needle  with  a  handle,  and 
carried  up  the  canal,  inside 
the  internal  ring  and  through 
the  abdominal  wall  above  and  external  to  the  external  ring,  the  other 
is  similarly  passed  through  the  abdominal  wall  about  half  an  inch  to 
the  inner  side  of  the  first.  These  sutures  are  then  knotted  tightly, 
and  by  this  means  the  stump  of  the  sac  is  drawn  up  into  the  abdo- 
men and  fixed  there.  The  external  ring  is  then  closed  by  sutures 
which  should,  if  possible,  take  up  the  conjoined  tendon  as  well. 

(v)  Bennett's  Method  f  (Fig.  160).    Here  also  the  lower  part  of 


Bennett's  method.  The  pillars  of  the  exter- 
nal ring  are  shown.  Some  distance  above  them 
the  two  invagination  sutures  are  seen  to  emerge 
through  the  aponeuroses,  while,  below,  they 
pass  through  the  sac,  which  has  also  been  tied. 


Brit.  Med.  Journ.,  Dec.  1887  ;  Man.  ofOper.  Surg.,^.  334,  Fig.  51 ;  Trans.  Med. 
•■  'S'oc,  vol.  lxxiii.  p.  273.  t  Abdominal  Hernia,  p.  188. 
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the  sac  is  left  in  situ  for  reasons  similar  to  those  given  above ;  the 
upper  part  of  the  sac  is  invaginated  through  the  internal  ring,  and 
the  canal  sutured  in  the  usual  way. 

The  sac  is  exposed  and  carefully  isolated  from  its  connec- 
tions just  below  the  external  ring  (the  lower  part  being  left 
entirely  undisturbed) ;  it  is  then  opened,  and  the  contents  re- 
duced into  the  abdomen,  if  they  have  not  already  returned  spon- 
taneously. 

The  sac  is  now  divided  just  below  the  external  ring,  the  distal 
portion  being  allowed,  after  all  bleeding  has  been  stopped,  to  drop 
back  into  the  scrotum.     The  proximal  part  of  the  sac  is  next 
separated  from  the  sides  of  the  canal  as  high  up  as  the  internal 
ring  by  gentle  manipulation.     One  finger  (or  more  if  the  ring  is 
large)  of  the  left  hand  having  been  introduced  into  the  abdominal 
cavity  through  the  neck  of  the  sac,  any  bowel  lying  near  the  inter- 
nal ring  is  pressed  back  out  of  the  way.    An  ordinary  pile-needle 
on  a  handle  (unthreaded)  is  then  made  to  enter  the  abdominal 
aponeuroses  about  three-quarters  of  an  inch  above  the  upper  mar- 
gin of  the  external  ring,  a  little  to  the  outer  side  of  its  middle 
line,  and  transfixes  the  whole  of  the  aponeuroses  and  peritonaeum, 
impinging  on  the  end  of  the  finger  which  occupies  the  neck  of  the 
sac.    The  needle,  guided  by  the  finger,  is  passed  down  the  inside 
of  the  sac  and  made  to  pierce  its  outer  wall  at  a  point  about  half 
an  inch  from  the  cut  edge.    The  needle  having  been  threaded  with 
a  tendon  or  cat-gut  suture,  previously  prepared,  and  not  less  than 
12  inches  long,  is  withdrawn,  taking  one  end  of  the  suture  with  it. 
The  result  is  that  one  end  of  the  suture  is  seen  passing  into  the 
abdominal  aponeuroses  above  the  external  ring,  while  the  other 
issues  from  the  outer  wall  of  the  proximal  part  of  the  sac,  near 
its  cut  edge.     The  needle,  again  unthreaded,  is  now  made  to 
transfix  the  abdominal  aponeuroses  and  peritonaeum  about  half  an 
inch  internal  to  the  point  at  which  it  entered  before,  traversing 
the  sac  in  the  same  way,  finally  piercing  the  inner  wall  at  about 
the  same  distance  from  the  cut  edge  as  it  had  done  on  the  outer 
side.  After  having  been  threaded  with  the  lower  end  of  the  suture, 
the  needle  is  withdrawn,  carrying  the  suture,  as  before,  with  it. 
The  two  endB  of  the  suture  will  now  be  seen  entering  the  aponeu- 
roses above  the  external  ring,  and  forming  below  a  loop  over  the 
cut  edge  of  the  proximal  portion  of  the  sac.    The  open  end  of  the 
sac  is  next  sewn  up  by  a  continuous  stitch  of  catgut  or  silk,  or 
occluded  by  a  silk  ligature  placed  around  it  as  close  as  possible  to 
the  spot  at  which  the  invagination  suture  pierces  its  sides.  The 
succeeding  step  is  the  invagination  of  the  sac,  which  is  effected  by 
pushing  with  the  finger  the  closed  end  through  the  canal  into  the 
abdomen,  the  invagination  sutures  passing  through  the  aponeuroses 
being  at  the  same  time  drawn  tight.     By  this  proceeding  the  sac 
is  turned  completely  outside  in,  and  its  fundus  firmly  attached  to 
the  peritoneal  surface  of  the  anterior  abdominal  wall  some  distance 
above  the  internal  ring." 
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Cvi)  Stanmore  Bishop's  Method  (Figs.  161,  162,  and  163)  *  This 
is  a  modification  of  Prof.  Macewen's.  The  sac  having  been  freed 
entirely  up  to  but  not  beyond  the  internal  ring,  is  carefully  emptied, 
ind  kept  so  by  the  finger  of  an  assistant  pressing  upon  the  ring. 
By  means  of  a  long,  strong  catgut  suture,  which  is  passed  through 
each  side  of  the  sac,  this  is  hemmed  round,  and  thrown  into  a 
number  of  folds.  The  neck  of  the  sac  is  then  invaginated,  and 
each  end  of  the  suture  carried  by  a  needle  through  the  canal  and 
through  the  pillar  of  the  internal  ring  nearest  to  it,  from  within 
outwards.  When  both  ends  are  presenting  through  the  muscular 
structures  they  are  pulled  up,  the  sac  being  at  the  same  time 


Fig.  162. 


Fig.  i6t. 


Figs.  161,  162  and  163.  Method  of  treating  the  sac  in  Bishop's  method  of 
radical  cure  of  hemia.  S.  Sac.  R.  Internal  ring.  PP.  Parietal  peritonasum.  In 
fig.  161  the  sac  is  hemmed  round  with  a  silk  suture.  In  Fig.  162  the  sac  is 
puckered  upon  the  outer  side  of  the  ring.  In  Fig.  163  the  puckered  sac  is  in- 
vaginated and  forms  a  button-like  projection  on  the  abdominal  aspect  of  the  ring. 
In  each  figure  the  suture  carries  a  needle  at  each  end.    (Walsham. ) 

invaginated  before  the  finger  as  the  threads  are  drawn  upon.  The 
sac  is  then  drawn  inside-out  in  its  passage,  and  becomes  fixed  at  a 
rounded  boss  exactly  over  the  inner  ring,  its  peritonseal  surface  being 
turned  towards  the  intestines,  and  its  first  fold  on  either  side  being 
firmly  applied  to  the  peritonasum  immediately  within  the  ring. 
The  ends  of  the  suture  are  then  tied  firmly,  but  not  tightly,  over 
the  ring;  finally,  this  and  the  canal  are  sutured. 

(vii  and  viii)  Methods  of  Halstead  and  Bassini.  t  These  resemble 
each  other;  the  points  of  difference  between  them  will  be  shown  later 
on.  The  following  is  Prof.  Halstead's  account  of  his  operation 
(Figs.  164  and  165)  :  "  Instead  of  trying  to  repair  the  old  canal  and 


*  Lancet,  vol.  i.  1890,  p.  1237. 

t  Halstead.  Bulletin  of  the  Johns  Hopkins  Hospital,  vol.  i.  No.  r  ;  Johns  Hopkins 
Hosp.  Rep.,  vol.  ii.  ;  Surrj.  Fasciculus,  No.  1  ;  Ann.  of  /Surgery,  1893,  vol.  i.,  p.  542. 


670 


OPERATIONS  ON  THE  ABDOMEN. 


the  internal  abdominal  ring,  I  make  a  new  canal  and  a  new  ring. 
The  new  ring  should  lit  the  cord  as  snugly  as  possible,  and  the 
cord  should  be  as  small  as  possible.  The  skin  incision  extends 
from  a  point  about  five  cm.  above  and  external  to  the  internal 
ring  to  the  spine  of  the  pubes.  The  subcutaneous  tissues  are 
divided,  so  aB  to  expose  clearly  the  aponeurosis  of  the  external 


Fig.  164. 


Halstead's  operation.  The  inguinal  canal  laid  open ;  the  sac  cut  away  after 
suture  of  the  peritonaeum;  elements  of  cord  isolated  and  lifted  up  ;  deep  quilt 
sutures  introduced. 

A.  Aponeurosis  of  the  external  oblique.  D.  Vas  deferens.  F.  Fasaa  trans- 
versalis.  P.  Remains  of  sac  sutured.  T.  Conjoined  tendon.  V.  One  of  the 
spermatic  veins.   VV.  Stumps  of  excised  spermatic  veins. 

oblique  and  the  external  ring.  The  aponeurosis  of  the  external 
oblique,  the  internal  oblique  and  transversahs  and  the  transx  ei 
salis  fascia  are  cut  through  from  the  internal  abdominal  ring  to  a 
point  about  2  cm.  above  and  external  to  the  internal  ring  Hie 
las  deferens  and  the  blood-vessels  of  the  end  are  isolated.  Jl 
hut  one  or  two- of  the  veins  of  the  cord  arc  excised  (Fig.  164).  u» 
sac  is  carefully  isolated  and  opened,  and  its  contents  replaced.  A 


RADICAL  CURE  OF  INGUINAL  HERNIA. 


671 


iece  of  o-auze  is  usually  employed  to  replace  and  retain  the 
intestines.^  With  the  division  of  the  muscles  and  transversalis 
fascia,  the  so-called  neck  of  the  sac  vanishes.  There  is  no  longer 
a'  constriction  of  the  sac.  The  communication  between  the  sac 
and  the  abdominal  cavity  is  sometimes  large  enough  to  admit 
one's  hand.    The  sac  having  been  completely  isolated  and  its 

Fig.  165. 


Halstead's  operation.  The  deep  quilt  sutures  which  close  the  canal  are 
tied  and  cut  short.  The  remains  of  the  cord  is  seen  to  emerge  between  the  upper 
two  sutures,  and  to  lie  between  the  external  oblique  and  the  skin. 

contents  replaced,  the  peritongeal  cavity  is  closed  by  a  few  fine 
silk  mattress  sutures,  sometimes  by  a  continuous  suture.  The  sac 
is  cut  away  close  to  the  sutures.  The  cord  in  its  reduced  form  is 
raised  on  a  hook  out  of  the  wound,  to  facilitate  the  introduction  of 
tbe  six  or  eight  quilt  sutures,  which  pass  through  the  aponeurosis 
01  the  external  oblique,  and  through  the  internal  oblique  and 
transversalis  muscles  and  transversalis  fascia  on  the  one  hand  and 
™gn  the  transversalis  fascia  and  Poupart's  ligament  and  fibres 
01  tne  aponeurosis  of  the  external  oblique  on  the  other  (Fig  164) 
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Fig.  166. 


The  two  outermost  of  the  deep  quilt  sutures  pass  through 
muscular  tissues,  and  the  same  tissues  on  both  sides  of  the  wound 
They  are  the  most  important  sutures,  for  the  transplanted  cord 
passes  out  between  them.  If  placed  too  close  together,  the  circu- 
lation of  the  cord  might  be  imperilled,  and  if  too  far  apart  tin- 
hernia  might  recur.  They  should,  however,  be  near  enough  to 
each  other  to  grip  the  cord  (Fig.  165).  The  precise  point  to  which' 
the  cord  is  transplanted  depends  upon  the  condition  of  the 
muscles  at  the  internal  abdominal  ring.  If  in  this  situation,  they 
are  thick  and  firm,  and  present  broad  raw  surfaces ;  the  cord  may 

be  brought  out'  here.  But  if  the 
muscles  are  attenuated  at  this 
point,  and  present  their  cut  edges, 
the  cord  is  transplanted  farther 
out.  The  skin  wound  is  brought 
together  by  an  uninterrupted 
suture,  which  is  withdrawn  after 
two  or  three  weeks.  The  trans- 
planted cord  lies  on  the  aponeurosis 
of  the  external  oblique,  and  is 
covered  by  skin  only." 

Method  of  Bassini.*  This,  which 
was  published  a  few  months  later 
than  Halstead's,  runs  on  much  the 
same  lines.  The  sac  having  been 
exposed  by  a  similar  incision,  is 
isolated,  its  neck  tied  as  high  up 
as  possible,  and  the  part  below  cut 
away.  The  cord  is  now  raised 
from  the  old  canal,  and  held  aside, 
while  the  edges  of  the  internal 
oblique,  transversalis,  and  transver- 
salis  fascia,  which  have  been  first 
separated  from  the  external  oblique 
and  peritoneum,  are  attached  by 
sutures  which  pass  under  the  cord 
to  the  deeper  surface  of  Poupart's 
ligament,  which  has  been  previously 
defined.  When  the  above  four  or 
five  sutures  are  tied,  they  sew  the 
conjoined  tendon  and  transversalis 
fascia  to  Poupart's  ligament,  thus  forming  a  fresh  posterior  wall 
to  the  inguinal  canal.  The  cord  is  then  placed  upon  this  new 
layer,  and  the  cut  edges  of  the  external  oblique  are  sutured  over 
the  cord,  a  new  canal  being  thus  created.  The  skin  wound  is  then 
sutured  as  usual.  .  .ff 

Prof.  Halstead's  and  Bassini's  operation,  though  so  similar,  cumi 


Method  of  applying  the  sutures  in 
Bassini's  method  of  radical  cure. 

A.  Aponeurosis  of  external  oblique 
turned  down.  B.  Silk  ligature  holding 
cord  aside.  C.  Retractor  drawing  up 
upper  cut  edge  of  external  oblique. 
D  and  E.  Two  of  the  deep  sutures 
passed  through  the  deep  internal  surface 
of  Poupart's  ligament  and  the  conjoined 
tendon.  G.  The  conjoined  tendon. 
H.  Continuous  suture  for  uniting  the 
divided  aponeurosis  of  the  external 
oblique.  II.  Ends  of  the  skin  incision 
in  which  some  of  the  points  are  indi- 
cated through  which  the  third  row  of 
sutures  required  in  this  operation  would 
be  passed.  (Walsham.) 


*  Arch.f.  Klin.  Ohir.  1S90. 
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•  ithe  following  respects  :  (1)  Bassini  always  brings  the  cord  out  at 
the  internal  ring,  Halstead  at  a  point  as  above  stated  (p.  672),  deter- 
mined by  the  condition  of  the  muscles  ;  (2)  Bassini  does  not  excise 
of  the  spermatic  veins,  Halstead  believes  that  it  is  advisable  to 
reduce  the  cord  as  much  as  possible  ;  (3)  in  Bassini's  operation  the 
cord  lies  behind  the  external  oblique,  in  Halstead's  between  this 
and  the  skin. 

We  must  wait  for  further  information  before  we  accept  such 
operations  as  the  above  as  distinctly  superior  to  that  of  Mace  wen 
and  others  well  known  in  this  country.  For  the  present  they  seem 
needlessly  complicated  in  the  displacement  of  the  cord,  the  removal 
of  spermatic  veins  thought  to  be  superfluous  (Halstead),  and  the 
need  of  insertion  of  three  rows  of  sutures  (Bassini).  Finally,  the 
position  of  the  cord  beneath  the  skin  (Halstead)  carries,  obviously,  a 
possible  disadvantage  with  it. 

Long  series  of  cases  treated  most  successfully  by  these  methods 
have  been  published.  Prof.  Halstead  (Ann.  of  Surg.,  1893,  vol.  i. 
P-  556)  has  operated  82  times  for  the  radical  cure  of  hernia  without 
a  death,  and  claims  that  he  has  no  failure  to  record  if  recurrences 
are  excluded  which  could  not  be  ascribed  to  his  method.  Of  these 
82  cases,  however,  the  majority  were  published  at  much  too  short 
an  interval  to  be  called  "  radical  "  cures.  Bassini  had,  about  the 
same  time,  operated  251  times  for  non-strangulated  hernia  with 
but  one  death,  from  pneumonia,  15  days  after  the  operation. 
Bassini  claims  that  out  of  the  above  number  he  only  had  7  recur- 
rences ;  108  are  stated  to  have  been  cured  from  1  to  4J  years;  33 
from  6  months  to  a  year ;  and  98  from  only  1  month  to  6  months. 
In  only  4  was  the  result  unknown.  I  have  alluded  above  to  the 
success  of  Bassini's  method  in  Dr.  Coley's  hands,  and  I  have  pointed 
out  the  insufficient  time  that  here  also  has  elapsed  between  the 
dates  of  operation  and  publication.  On  this  point  I  may  quote 
the  trite  words  of  some  American  surgeons  (American  Textbook  of 
Surgery,  edited  by  Prof.  W.  W.  Keen  and  Prof.  J.  W.  White, 
Philadelphia,  1892,  p.  775):  "As  to  the  curative  results  of  this 
operation,  many  operators  report  wonderfully  successful  series  of 
cases  after  six  months,  a  year,  or  even  two  or  three  years,  by  some 
special  form  of  operation ;  but  recent  investigations,  by  impartial 
observers,  of  the  average  number  of  permanent  cures  of  hernia  by 
direct  method  of  incision,  give  the  proportion  of  permanent  cures 
as  about  50  per  cent.  Oases  may  relapse  after  even  five  years  of 
apparent  cure.  Most  of  our  statistics  are  based  on  insufficient 
data,  series  of  cases  having  been  reported  within  six  months  to  a 
year  after  the  operation."  Coming  as  these  words  do  from 
America,  they  will  carry  additional  weight  in  the  minds  of  those 
of  my  readers  who  are  sufficiently  familiar  with  the  surgery 
of  America_  and  the  Continent  to  be  aware  of  the  surprising 
frequency  with  which  cases  of  non-strangulated  hernia  are  operated 
on  by  many  surgeons,  and  published,  almost  at  once,  as  instances 
°t    radical  " — i.e.,  permanent  cure. 

2  U 
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ix.  Method  of  Kocher.* — This  method  is  worth  noting,  as  by  it 
it  is  claimed  that  the  sac  is  stretched  in  a  direction  opposite  to  the 
direction  of  the  inguinal  canal,  and  the  course  of  the  hernia ;  and 
that  when  the  sac  is  fixed  in  situ,  this  is  done  more  firmly  and  m 
a  more  permanent  manner  than  by  other  methods. 

The  skin  and  superficial  fascia  are  divided  over  the  canal.  At  the 
external  ring  the  inter-columnar  and  cremasteric  fascias  are  divided 
and  the  sac  defined.  This  is  then  carefully  isolated  from  adjacent 
structures,  and  strongly  pulled  down  so  that  its  pedicle  may  be  ex- 
posed. The  left  index  finger  is  now  introduced  into  the  inguinal  canal, 
and  to  one  side  of  the  internal  ring  a  small  opening  is  made  through 


Fig.  167. 


Fig.  168.! 


Kocher's  operation.  The  for- 
•ceps,  introduced  along  the  inguinal 
canal,  are  grasping  the  sac  at  the 
lower  end. 


Kocher's  operation.  The  sac  is  drawn  out 
through  a  small  opening  in  the  external  oblique 
aponeurosis. 


the  aponeurosis  of  the  external  oblique;  a  slender  parr  of  artery  for- 
ceps is  passed  through  this  opening  and  through  the  lower  muscular 
fibres  of  the  internal  oblique  and  transversalis,  fo  lowing  the  let 
index  as  it  is  withdrawn,  through  the  inguinal  canal,  and  finally  out 
of  the  external  inguinal  opening.  With  these  the  isolated  sac  1, 
grasped  and  drawn  through  the  canal  and  out  at  the  small  opening 
in  the  aponeurosis  of  the  external  oblique  (Fig  168).  It  is  then 
drawn  out  as  much  as  possible,  and  energetically  twisted.  J*  n 
next  strongly  drawn  down  and  laid  over  the  outer  surface  at  the 
external  oblique  and  outer  ring,  in  the  direction  of  the  anaL. 
this  tension  of  the  sac  the  anterior  wall  of  the  unopened  canal* 
pressed  backwards  into  a  gutter.  Deep  sutures  are  now  m  bed 
being  passed  above  the  twisted  sac,  thiongh^aponenrons^e 

*  Ann.  of  Surg.,  1892,  vol.  ii.  p.  524- 
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external  oblique  and  the  internal  oblique  and  transversalis,  through 
the  sac  itself,  and  taking  up  the  Poupart's  ligament  below  (Fig.  169). 
In  the  case  of  a  long  sac, 


all 


Fig.  169. 


iliii 


that  extends  below  the  outer 
ring  is  cut  away. 

It  is  claimed  that  by  this 
method  the  sac  is  firmly  drawn 
on  the  stretch,  and  securely 
pressed  over  the  entire  length 
of  the  canal,  so  as  to  form  a 
solid  pad  or  roll.  The  deep 
sutures  would  appear  to  be 
passed  somewhat  in  the  dark, 
as  regards  the  cord. 

x.  McBurney's  Method.  This 
is  different  from  all  others  de- 
scribed, in  that,  instead  of  try- 
ing for  primary  union,  the  wound 
is  made  to  heal  by  granulation 
tissue. 

The  sac  having  been  reached 
by  an  incision  exposing  the 
whole  canal  and  external  ring, 
is  separated  and  tied  as  high 
up  as  possible.  The  part  below 
the  ligature  is  then  cut  awav. 
In  order  to  keep  the  wound  an  open  one,  the  superficial  are 
then  stitched  to  the  deep  parts ;  next  skin  and  conjoined  tendon 
above,  below  skin  and  Poupart's  ligament  are  sutured  together. 
The  wound  is  then  packed  with  iodoform  gauze.  The  wound  is 
thus  made  to  fill  up  by  granulation  tissue,  producing  a  thick  scar, 
which  McBurney  believes  to  be  the  best  guard  against  relapse. 


Kocher's  operation.  The  sac  having  been 
twisted,  is  laid  down  upon  the  aponeurosis  of 
the  external  oblique.  Eight  deep  sutures  are 
also  shown. 
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There  is  less  necessity  for  operative  interference  here — women,  in 
whom  the  above  variety  is  so  much  more  frequent,  finding  a  truss 
more  efficient  and  less  irksome,  owing  to  their  less  active  life  and 
mode  of  dress.  In  omental  hernias,  where  there  is  difficulty  in 
fitting  or  unwillingness  to  wear  a  truss,  in  irreducible  hernia,  and 
m  all  cases  of  strangulated  hernia,  where  the  patient's  condition 

T  n  VUrr°UndingS  °f  the  °Perator  admit  of  it,  an  attempt 
should  be  made  to  cure  the  hernia  permanently.  We  are  met 
here  by  a  difficulty  less  present  in  inguinal  hernia— •i.e.,  that  of 
closing  the  canal  satisfactorily,  owing  to  the  scantiness  of  some  of 
its  nnmediate  surroundings  and  the  importance  of  others. 
JJmerent  methods. — 

1.  The  empty  sac  having  been  thoroughly  separated  from  its 
surroundings,  a  step  here  usually  carried  out  with  ease,  is  twisted 
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up  tightly,  transfixed,  and  tied  with  reliable  catgut,  and  then 
thoroughly  invaginated  within  the  femoral  ring. 

ii.  Kocher's  method  (p.  674)  may  be  employed.  The  empty  sac 
having  been  isolated  and  twisted  as  strongly  as  possible,  is  drawn 
through  a  small  opening  made  above  Poupart's  ligament,  and  much 
as  described  at  p.  674,  included  in  sutures  which  are  passed  through 
the  pectineal  fascia  and  Poupart's  ligament  with  the  hope  of  closing' 
the  femoral  canal.  # 

iii.  The  sac  may  be  treated  much  as  m  the  methods  ot  Barker 
and  Bennett  (pp.  667  and  668).    Thus,  after  it  has  been  isolated 
and  emptied,  the  neck  is  thoroughly  cleared  with  the  finger  passed 
up  the  femoral  canal.    The  neck  is  now  ligatured  as  high  up  as 
possible,  the  body  of  the  sac  cut  away,  and  the  ends  of  the 
lio-ature'  which  have  been  left  long  around  the  neck  of  the  sac, 
are  carried  up  the  femoral  canal  by  means  of  needles  on  handle 
along  the  index  finger,  and  made  to  emerge  m  front  of  the 
peritoneum  through  the  external  oblique  aponeurosis  just  above 
Poupart's  ligament,  about  half  an  inch  apart.    When  these  are* 
tied  the  sac  will  be  invaginated;  while  the  above  ligatures  are 
passed  one  assistant  should  protect  the  femoral  vein  while  anothe 
draws  up  the  upper  angle  of  the  skin  incision,  so  that  the  needl, 
mav  emerge  in  the  wound. 

The  above  refers  chiefly  to  treatment  of  the  sac    The  othe 
cardinal  step  in  the  radical  cure  of  fentoral  hernia— closure  of  th 
Lmoral  canal  and  ring-is  much  more  difficult  here,  for  reason* 
above  given.    Fortunately  trusses  are  much  less  of  an  infliction 
here,  and  thorough  obliteration  of  the  sac  on  some  of  the  hues 
have  described  will,  with  the  aid  of  a  lightening  truss  suffic 
amply     Where  it  is  desired  to  go  further  and  close  the  femora 
ring  and  canal,  it  will  be  found,  owing  to  the  close  proximity  of  th 
femoral  vein,  and  the  fixity  of  other  structures  which  are  adpcen 
toTe  emor'al  and  canal  rrng,  that  it  is  impossible  to  pass  a  ne effl 
with  safety  so  as  to  take  up  sufficient  tissues  to  ensure  the  sutu 
holding     In  Mr.  Bennett's  words  (Clin.  Zeds,  on  Eerma,  p  24) 
« ThHifectual  treatment  of  the  ring  and  canal  m  the  radical, 
of  femoral  hernia  is  a  problem  which  has  yet  to  be  solved.  Inst 
of  wasting  time  in  putting  in  sutures  which  are  sure  t cut 
1  surged,  if  not  Satisfied ^with  ^v^^^o™^. 
thP  sac  should  resort  to  the  following  method  ot  -Trot,  uau 
Che^e     TMs  is  criticised  by  Mr.  Bennett  as  being  soniewh 
S  and  as  possessing  the  inherent  defect  o  **^*J^* 
cTnal  from  the  wrong  end,  and  thus  ^J^^*^?  £ 
effectual  barrier  to  the  entrance  of  a  ternmjtofte  temo 
itself :  <<  Now  there  is  no  doubt  whatever  that  once  a  hex 
the  femoral  ring,  its  passage  down  the  whole ^length  ot  t 
is  onlv  a  matter  of  time,  and  that  no  amount  o  t  plugg  * 
careW  obliteration  of  ^^^^^^J^S 
than  very  temporary  benefit  in  preventing  its  piogiess 

complete  rupture." 
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Lv  Watson  Cheyne's  Method  (Figs.  170  and  171).— This  is  shown 
in  the  next  two  figures,  taken  from  Prof.  Cheyne's  article  m  the 
lancet  November  5,  1892:  "After  the  hernia  has  been  reduced 
the  neck  of  the  sac  is  ligatured  and  stitched  to  the  abdominal  wall 
/  V  in  Figs.  170  and  171).  A  flap  is  then  marked  out  in  the 
pectineus0of  sufficient  size  to  fill  up  the  crural  canal  without  any 
tension,  and  including  the  whole  thickness  of  the  muscle.  The 
incision  in  the  muscle  begins  at  the  inner  wall  of  the  crural  canal, 
runs  for  a  short  distance  parallel  with  Poupart's  ligament,  and 


Watson  Cheyne's  method.  A.  The  suture  by  which  the  sac  is  invaginated  and 
stitched  to  Poupart's  ligament  by  a  needle  passed  up  the  crural  canal.  B  and 
C.  Sutures  taking  hold  of  a  flap  marked  out  in  P  (Pectineus).  , 

then  curves  downwards,  outwards,  and  upwards  (Fig.  170).  At  the 
two  lowest  angles  of  the  flap  stitches  are  passed  and  tied,  so  as  to 
get  a  good  hold  of  the  muscle  (B  and  0,  Fig.  170).  The  flap  is 
then  peeled  up  from  the  bone  and  the  stitches  B  and  C  are  passed 
through  the  abdominal  wall — B  above  Poupart's  ligament,  and  0  just 
at  it  (Fig.  171).  The  result  is  that  the  femoral  canal  is  completely 
h  led  up  with  a  thick  mass  of  muscle,  which  soon  unites  to  the  sides 
or  the  canal ;  and  although  its  muscular  elements  may  atrophy,  a 
dense  mass  of  fibrous  tissue  will  be  left  behind."  The  stitches 
used  were  of  Chinese  silk  of  medium  thickness. 
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Prof.  Clieyne  gives  two  cases  in  which  he  operated  by  this 
method.  The  reports  are  only  continued  for  a  few  months  after 
the  operation,  but  the  results  were  then  very  satisfactory. 


Fig.  171. 


A,  B,  C.  Sutures  as  before.    P.  Flap  raised  from  (P')  pectineus. 

Prof.  Cheyne  points  out  that  taking  up  the  pectineal  fascia 
alone,  as  advocated  by  Salzer  of  Utrecht  (Centr.f.  Chir.,  August  20. 
1892)  will  not  prove  satisfactory,  owing  to  its  being  often  very 
thin. 

RADICAL  CURE  OP  UMBILICAL  HERNIA. 

This  operation  is  rarely  called  for;  in  children  the  natural 
tendency  to  cure  is  very  marked;  and  in  adults  the  kind  ot 
patients  usually  met  with— stout  women  of  middle  age  v ,  n 
damaged  viscera,  bronchitis  Ac.— are  not  suitable  for  operative 
interference,  save  after  the  operation  f or  strangulat ion  (p. 

Treatment  by  operation  may  be  considered  under  the  following 

heidirCongenital  hernia  of  the  new-born  ckild.-In  these  a** 
either  herniS  into  the  root  of  the  cord  or  (from 
abdominal  walls)  partial  eventrations,  interference  is ,  0  ten  0 
the  question  from  the  coexistence  of  other  malformations,  it 


RADICAL  CURE  OF  UMBILICAL  HERNIA. 


appears  likely  to  survive 
by  abdominal  section  to 


Fig.  172. 


hernia  be  uncomplicated,  and  the  child 
otherwise,  an  attempt  should  be  made 
return  the  contents,  re- 
fresh the  edges  of  the 
opening,  and  unite  them 
with  sutures. 

ii.  In  infantile  hernia 

 the  common  form  in 

children.  In  these  rare 
cases,  where  the  wearing 
of  a  truss  has  not  been 
sufficient,  an  operation 
may  be  performed  with 
excellent  prospects  of 
success.  A  simple  method 
is  to  explore  the  hernia, 
reduce  the  contents,  and 
then,  after  cutting  away 
superfluous  sac  and  scar 
tissue,  to  unite  the  differ- 
ent layers,  peritonaeum, 
fibrous  tissues,  and  skin 
by  separate  layers  of 
sutures. 

Incases  where  a  pedicle 
can  be  made  to  the  sac 
— not  always,  from  my 
experience,  an  easy  mat- 
ter, owing  to  the  direct- 
ness and  shortness  of 
the  opening — it  may  be 
twisted  and  invaginated 
as  advised  at  p.  665,  and 
the  other  structures  sut- 
ured over  it,  or  it  may 
be  invaginated  after  the 
method  of  Barker  (p. 
667)  or  Bennett  (p.  668). 
Another  method  is  that 
of  Mr.  Keetley  (Ann.  of 
Surg.,  September  1887). 
The  sac  being  separated 
and  twisted  as  in  Mr. 
Ball's  method  (p.  664),  a  stout  catgut  suture  is  passed  through 
it,  and  the  peritonaeum  being  very  carefully  separated  from  the 
hnea  alba  above  the  ring,  a  needle  is  passed  up  into  the  space 
thus  made,  carrying  the  catgut,  threaded,  through  the  sac,  and 
brought  out  through  the  linea  alba.  Then,  on  pulling  the  cat- 
gut tight,  the  twisted  sac  is  drawn  into  the  space  between  the 
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Greig  Smith's  method  of  radical  cure  in  umbilica 
hernia.  A.  Transverse  section  through  hernia  ana 
parietes,  showing  sac,  contents,  and  ring.  IN.  Intes- 
tine. OM.  Omentum.  SK.  Skin.  F.  Fascia  thickened 
at  margin  of  ring.  M.  Rectus.  P.  Peritonaeum. 
1.  Incision  through  skin  of  sac,  which  is  continued 
along  the  sub-peritonseal  tissue  to  the  margin  of  the 
ring.  2.  The  same  on  the  opposite  side.  3  and  4.  In- 
cisions carried  deeply  through  thickened  fascia  around 
the  ring  to  expose  the  recti.  B.  Gut  returned,  omen- 
tum removed,  superfluous  skin  and  sac  removed, 
sutures  placed,  incisions  in  fascia  opened  up  and  recti 
exposed.  References  same  as  in  A.  C.  Sutures  tied, 
skin— suture  to  one  side  of  parietal  line  of  junction. 
D.  Bird's-eye  view  showing  double  set  of  sutures  around 
umbilical  ring  and  cutaneous  wound.  (Walsham.) 
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peritonaeum  and  the  linea  alba.  The  edges  of  the  hernial 
aperture,  now  freed,  are  pared  and  brought  together  with  pinS 
and  twisted  suture. 

For  those  cases  of  adult  umbilical  hernia  where  the  age  and 
the  condition  of  the  patient  as  to  her  lungs  and  other  viscera  is 
sufficiently  favourable,  and  where  a  truss  or  belt  are  found  useless, 
the  operation  already  recommended  in  herniotomy  for  strangula- 
tion (p.  645),  and  the  steps  for  taking  away  the  sac  and  redundant 
skin  and  suturing  the  ring,  will  be  found  sufficient. 

Other  methods  are  those  of  the  late  Mr.  McGill  of  Leeds,  who 
advocated  (Brit.  Med.  Joum.,  1 890,  vol.  i.  p.  428)  a  modification 
of  Macewen's  method,  i.e. — the  formation  of  an  internal  pad  made 
from  part  of  the  sac  and  fixed  in  the  sub-peritoneal  space  over  the 
neck  of  the  sac.  M.  Lucas  Champion niere  in  his  work  on  the 
Radical  Cure  of  Hernia  advises  that  the  fibrous  edges  of  the  wound 
be  so  refreshed  and  sutured  that  the  edge  of  one  side  shall  overlap 
that  of  the  other.  The  skin  incision  is  united  in  the  ordinary 
way. 

The  chief  points  to  bear  in  mind  in  the  radical  cure  of  umbilical 
hernia  are  well  shown  in  the  drawing  by  Mr.  Greig  Smith 
(p.  679). 

Causes  of  Death  and  of  Complications  which  may  be  met 
with  after  Operations  for  the  Radical  Cure  of  Hernia. 

1.  Sepsis.     2.  Peritonitis.     3.   Scarlet  fever.    4.  Tubercular 
meningitis.    This  may  occur  in  patients  the  subject  of  other 
apparently    quiescent    tubercular   trouble — e.g.,    spinal  caries. 
5.  Bronchitis  due  to  the  anaesthetic;  a  danger  especially  to  be 
avoided  in  a  child  who  has  lately  had  measles.    6.  Pneumonia. 
7.  Pulmonary  embolism.    8.  Nephritis.    9.  Epididymo- orchitis. 
10.  Sloughing  of  epididymis  and  testicle.    1 1.  Flatulence,  with 
troublesome  distension.   This  condition,  so  well  known  after  opera- 
tions on  the  interior  of  the  abdomen,  is  known  by  some  as  "  pseudo- 
peritonitis."  *   It  is  best  met  by  aperients— e.g.,  calomel  gr.  v,  and 
Seidlitz  powders,  given  alternately  every  three  hours,  until  the 
bowels  act;  or  the  following  enema  may  be  useful — castor  oil  51  j. 
turpentine  gj,  soap  and  water  to  8oz.    12.  Recurrence.  This 
may  be  due  to  the  patient's  fault— i.e.,  his  not  having  worn  a  truss 
when  this  was  obviously  indicated.    More  often  it  is  due  to  faulty 
operating,  suppuration,  and  the  resulting  thin,  stretching  scar ;  or 
to  stitch-abscesses  and  sinuses,  to  which  I  have  referred  above. 


*  Where  a  large  quantity  of  omentum  has  been  tied  close  by  the  colon,  the 
action  of  the  above  maybe  inhibited,  and  the  above  complication  follow  to  a 
marked  degree. 


CHAPTER  III. 


COLOTOMY. 

UNDER  this  term  are  included  the  anterior  iliac  or  inguinal  colos- 
tomy of  Littre,  in  which  the  sigmoid  colon  is  opened  in  the  left 
iliac  region ;  that  of  opening  the  ascending  or  descending  colon  m 
the  loin,  or  lumbar  colotomy — an  operation  with  which  the  name 
of  Amussat*  is  justly  associated ;  finally,  the  question  of  making 
an  artificial  anus  in  the  crecum  or  transverse  colon  is  considered. 

The  question  of  the  value  of  colotomy,  compared  with  excision 
of  the  rectum  in  cases  of  cancer,  is  dealt  with  later  on. 

Before  describing  and  comparing  the  different  modes  of  per- 
forming colotomy  I  shall  deal  with  those  conditions  which  call  for 
colotomy,  then  the  advantages  of  the  chief  methods  and  the  cases 
to  which  they  are  relatively  adapted,  describing  finally  the  opera- 
tions themselves. 

Indications  for  Colotomy. — (i)  Certain  cases  of  malignant 
disease  of  the  rectum.  I  say  "  certain  cases  "  advisedly,  for  it  is 
too  much  the  rule  to  recommend  colotomy  as  soon  as  rectal  cancer 
is  detected,  as  if  no  other  lines  of  treatment  existed  ;  and  it  is  too 
much  the  habit  of  students,  when  they  see  an  artificial  anus  neatly 
made  in  these  cases,  to  think  that  now  the  patient's  troubles  are 
over.  In  reality  he  may  be  only  exchanging  one  set  of  troubles 
for  another. 

Where  obstruction  is  present,  impending,  or  threatening,  where 
there  is  extensive  ulceration,  t  great  pain,  difficult  defascation,  loss 
of  sphincter  power,  profuse  blood-stained  or  feeco-purulent  dis- 


*  Students  are  often  perplexed  as  to  the  difference  between  Amussat's  and 
Callisen's  operations.  Callisen  (1796)  was  the  first  to  suggest  such  an  operation 
as  colotomy,  and  planned  to  open  the  descending  colon  by  a  vertical  incision. 
This  proposal  was  condemned  by  contemporary  surgeons.  Amussat  revived  the 
retro-peritonasal  operation,  if  he  was  not  the  first  to  perform  it,  but  modified  it 
by  extending  it  to  the  ascending  and  descending  colons  alike,  and  by  making  use 
of  the  tranverse  incision.  Long  before  Amussat's  time,  Littre  (17 10)  had  opened 
the  sigmoid  flexure  through  the  peritonaeum,  and  in  1776  Pillore  had  opened  the 
c;ecum. 

+  As  a  rule,  the  first  time  the  surgeon  examines  a  patient,  the  more  the  growth 
tends  to  become  annular,  the  less  limited  it  is  to  one  aspect  of  the  bowel,  or  the 
more  it  projects  into  the  lumen  in  tuberous  masses,  the  more  likely,  ceteris  paribus, 
is  obstruction  to  threaten. 
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charge  from  the  bowel,  or  multiple  fistulas,  the  operation  is  abun- 
dantly justified. 

In  less  urgent  cases,  if  the  surgeon  be  doubtful  as  to  recom- 
mending this  operation,  he  cannot  do  wrong  if  he  lay  stress  on  two 
points,  one,  that  there  is  always  the  risk  of  obstruction  setting  in, 
and  none  can  say  how  soon  this  may  call  for  colotomy  under  cir- 
cumstances much  less  favourable  ;  the  other  that  there  is  great  ' 
hope  that  the  operation  by  diverting  the  fasces  will  arrest  the  rate 
at  which  the  growth,  will  otherwise  spread. 

As  a  rule,  the  more  complete  the  failure  of  previous  treatment, 
the  more  painful,  difficult,  frequent,  and  unsatisfactory  the  action 
of  the  bowels,  the  greater  the  tendency  to  distension  of  the  sig- 
moid or  lower  intestines  generally,  the  more  frequent  the  attacks 
of  gripings  and  partial  obstructions,  which  herald  in  the  tormina 
of  a  complete  miserere;  the  younger  the  patient,  and  thus  the 
longer  the  natural  prospect  of  active  life,  the  more  plain  are  the 
indications  for  colotomy.  On  the  one  hand,  certain  special  evils* 
call  loudly  for  the  relief  which  the  operation  may  give — viz..  a 
patulous  or  invaded  sphincter  allowing  of  involuntary  escape  of 
flatus  and  fasces,  multiple  fistulas  giving  rise  to  foul  sanious  dis- 
charge, keeping  the  patient  (perhaps  a  woman  of  scrupulous 
cleanliness)  in  a  constantly  filthy  condition,  and  leading  to  a 
brawny,  painful  condition  of  the  buttocks,  which  thus  readily 
become  the  seat  of  cellulitis  and  its  allies;  projection  of  the 
growth  downwards  through  the  anus,  leading  not  only  to  a  patu- 
lous sphincter  and  its  consequent  wretchedness,  but  also  to  irksome 
or  painful  sitting. 

On  the  other  hand,  certain  conditions  contra-indicate  the  opera- 
tion.— viz.,  exhaustion  of  strength,  evidence  of  secondary  deposits 
in  the  peritoneal  cavity,  liver,  lungs,  or  pleura,  extension  to  the 
inguinal  glands,  and  absence  of  much  pain  or  obstruction  from 
first  to  last. 

It  has  been  too  much  taken  for  granted  that  because  rectal 
cancer  is  often  a  disease  of  much  suffering,  and  because,  from  the 
inefficiency  or  neglect  of  treatment,  obstruction  does  occur,  that 
therefore,  when  rectal  cancer  is  diagnosed,  the  patient  has,  there- 
fore, agonising  pain  and  obstruction  to  look  forward  to.  The 
above  view  is  incorrect.  In  a  few  cases  cancer  of  the  large  in- 
testine may  run  its  course,  and  set  up  visceral  deposits  and  kill 
the  patient  with  very  little  pain,  and  no  threatening  of  obstruc- 
tiont  whatever:  in  other  cases,  and  they  form  a  considerable 


*  To  quote  only  two  special  wretchednesses— e. g.,  when  a  lady  cannot  rise  from 
her  easy-chair  without  an  escape  of  flatus  or  feces  taking  place  from  a  powerless 
sphincter,  or  when  a  man  is  threatened  with  agonies  of  pain  from  the  carcinoma 
eating  backwards  and  involving  the  sacral  nerves,  and  causing  canes  of  tne 
sacrum,  with  fistulas  and  foul  discharge. 

1-  In  a  few  cases  the  growth  may,  instead  of  projecting  into  and  obstructing  «ic 
lumen  of  the  bowel,  have  led  by  ulceration  to  enlargement  of  the  gut  into 
cavern-like  space. 
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W  and  would  bo  still  more  numerous  if  efficient  treatment 
.wan  early  and  persevered  with,  viz.,  careful  attention  to 

were   L>t£>uu  ooi  j  r  ,  .,  .  .         _    .     »  ,1  _  i  1  _;fi, 


were 
diet,  r 
warm 


«o-ular  use  of  laxatives,  daily  washing  out  of  the  bowel  with 
water  by  a  soft  catheter  or  oesophagus  tube  passed  through, 
fl«  stricture  followed  by  the  injection  of  starch  and  laudanum,  or  a 
nrmository  of  cocaine,  iodoform,  and  morphia,  will  give  great 
Sort  for  the  rest  of  the  day,  entirely  prevent  obstruction, 
and  enable  the  patient  to  get  about  and  go  to  business  almost  to 

thOther  ever-important  points  on  which  the  patient  or  the  friends, 
especially  if  in  a  better  rank  of  life,  will  frequently  expect  a 
decided  answer,  are — the  amount  of  relief,  and  also  the  amount  of 
annoyance  which  will  follow  on  an  artificial  anus. 

The  amount  of  relief  given  will  depend  on  the  amount  of  para 
the  patient  has,  the  degree  to  which  obstruction  is  threatening,  or 
the  presence  of  special  miseries,  such  as  those  alluded  to  above. 
Patients  may  be  assured  that  any  continuous  pain  will  be  greatly 
lessened  in  severity,  if  not  entirely  removed  ;  that  defascation  will 
become  easy,  painless,  and,  after  the  first  four  or  six  weeks, 
limited  to  one  motion  a  day,  save  when  diarrhoea  is  present ;  and 
that  the  distress  of  constant  desire  to  go  to  stool  and  tenesmus 
will  disappear.* 

The  other  part  of  the  question — the  amount  of  annoyance  follow- 
ing on  an  artificial  anus — must  be  honestly  met.  There  is  too 
oreat  a  tendency  amongst  writers  on  colotomy  to  teach  that,  if 
the  operation  is  done  sufficiently  early,  and  if  its  immediate  risks 
are  survived,  the  relief  is  always  decided  and  the  patient's  condi- 
tion always  a  most  satisfactory  one.  This  tendency  has  largely 
arisen  from  colotomy  being  so  often  performed  on  hospital  patients 
whom  it  is  so  difficult  to  keep  long  under  observation.  While  it 
is  always  right  to  remember  that  the  disease  is  a  mortal  one,  and 
that  if  a  fair  comparison  is  to  be  made,  it  must  be  not  between 
the  condition  with  an  artificial  anus  and  that  of  perfect  health, 
but  between  an  artificial  anus  and  a  bowel  with  incurable  cancer, 
the  patient's  after-condition  will  be  materially  affected  by  his 
position  in  life.  Where  a  patient's  remaining  days  are  easy, 
where  he  can  continue  to  be  careful  in  his  food  to  avoid  diarrhoea, 
where  he  can  pay  regular  attention  to  the  opening,  this  will  give 
little  annoyance,  and  it  is  also  a  rule  that  the  greater  the  miseries 
of  pain,  and  frequent  and  difficult  defecation  from  which  the  patient 
has  been  relieved  by  colotomy,  the  more  easily  does  he  forget  any 
annoyance  of  the  anus  in  his  relief  at  what  he  has  escaped  from  in 
the  past.  But,  on  the  other  hand,  where  the  surroundings  of  the 
patient  compel  him  to  try  and  work,  the  friction  of  any  prolapsed 
bowel  which  follows  on  movements  of  the  thigh  and  groin,  the 
difficulty  of  paying  attention  to  the  opening,  of  avoiding  diarrhoea 

*  I.e.,  if  the  opening  is  free,  if  there  be  a  good  "spur"  and  no  feces  find 
their  way  into  the  bowel  below. 
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from  unsuitable  food,  of  washing  out  the  lower  bowel— all  these 
may  mean  that  colotomy  has  only  enabled  the  patient  to  exchange 
a  life  of  miseries  for  one  of  annoyances,  the  annoyances  of  the 
opening  for  the  miseries  of  the  disease  ;  annoyances  certainly  less 
important  but  not  the  less  present  to  the  patient  because  they 
were  unexpected.  And,  as  I  have  said  before,  the  less  urgent  the 
conditions  for  which  the  colotomy  was  done,  the  less  the  patient  i 
has  been  saved  from,  the  more  actively  will  the  annoyances  of  the 
artificial  opening  be  present  to  his  mind.  The  more  frequently  b 
surgeon  performs  this  operation,  the  more  will  he  admit  that  there 
are  cases,  occasional  no  doubt,  in  which  colotomy,  though  well 
performed,  fails  to  give  the  expected  amount  of  relief. 

Putting  aside  cases  where  the  operation  is  performed  too  late, 
and  where  the  local  mischief  has  been  allowed  to  become  too 
advanced,  those  where  secondary  deposits  exist,  cases  where  the 
opening  has  been  too  free,  or  where,  with  a  proper  opening,  a 
constant  cough,  aided  by  a  relaxed  condition  of  tissues,  tends  to 
bring  about  a  worrying  prolapsus,  putting  aside  cases  in  which  the 
opening  was  perhaps  originally  too  small,  or  in  which  the  patient 
does  not  take  the  trouble  to  keep  the  opening  dilated  as  directed, 
I  am  of  opinion  that  occasionally  causes  of  failure  to  give  com- 
plete relief  are  met  with  after  an  operation  quite  properly  carried 
out.  While  I  cannot  give,  and  have  failed  to  meet  with,  an  ex- 
planation for  every  case,  I  think  the  following  are  bond  fide  causes, 
and  without  detracting  seriously  from  the  value  of  this  excellent 
operation,  because  only  occasional,  I  feel  that  they  have  been 
somewhat  unduly  overlooked. 

Some  of  these  instances  of  incomplete  relief — viz.,  persistent 
passage  of  motions  over  the  malignant  disease,  and  teasing 
diarrhoea  from  the  artificial  and  natural  anus,  have  seemed  to 
me  to  be  due :  (a)  To  the  lower  communication  with  the  bowel 
being  too  patent,  sometimes  no  doubt  accounted  for  by  the  fact 
that  the  colon  at  the  spot  where  it  has  been  drawn  into  the  wound, 
owing  to  the  shallowness  of  the  loin  or  the  length  of  the  meso- 
colon, is  scarcely  kinked  or  bent  at  all ;  this  leads  to  escape  ^  of 
fasces  over  the  malignant  growth  and  much  pain  and  teasing 
diarrhoea,  (b)  To  persistence  of  the  growth  in  the  bowel  below, 
causing  a  profuse  sanious  discharge,  (c)  To  the  growth  extend- 
ing upwards  towards  the  wound,  or  to  the  bowel  having  been 
opened  only  just  above  the  growth. 

(2)  Venereal,  or  syphilitic  stricture  of  rectum,  in  which  previous 
treatment,  including  dilatation,  has  failed,  and  in  which  procto- 
tomy* is  not  available. 

*  Linear  division  of  a  non-malignant  stricture  posteriorly.  If  a  finger  cannot 
be  passed  through  the  stricture,  this  is  first  divided  with  a  probe-pointed  bistoury 
to  admit  the  finger.  Then  a  curved,  sharp-pointed  bistoury,  passed  through  the 
stricture,  is  made  to  transfix  the  bowel  beyond  the  stricture,  and  the  point  is 
brought  out  close  to  the  tip  of  the  coccyx.  The  parts  are  then  cleanly  divided 
by  cutting  out  towards  the  anus  in  the  middle  line.    Most  strict  antiseptic 
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Much  of  what  has  been  written  above  of  colotomy  for  malignant 
,^ e  of  the  rectum  applies  to  the  operation  here  also.    There  is 

P  reason  for  resorting  to  it  earlier,  which  may  occasionally  arise, 
1  that  I  where  the  patient  is  young,  and  colotomy  is  called  for 
I  pSenive  ulceration,  it  is  possible  that  by  the  rest  given  by  the 
operation,  the  above  condition  may  be  healed,  and  the  artificial 
nnpnina1  closed  later  on. 

(3)  Pelvic  tumours— e.g.,  enchondroma  or  sarcoma— pressing  on 

the  rectum.  .  m 

(4)  Results  of  pelvic  cellulitis  narrowing  the  rectum. 
(t)  Vesicointestinal  fistula. 

Colotomy  is  performed  in  cases  of  communication  between  the 
hro-e  intestine,  especially  the  rectum,  and  the  bladder,  to  prevent 
the° passage  of  feces  into  the  bladder,  with  its  results  of  cystitis, 
ao-onismg°  obstruction  of  urine,  and  passage  of  flatus  from  the 
urethra  without  notice  and  beyond  control. 

Such  a  fistula  is  much  more  frequently  met  with  between  the 
sigmoid  or  rectum  and  the  bladder ;  if  between  the  latter  and  the 
rectum,  the  communication  may  be  found  by  the  finger,  or  by 
passino-  a  duck-bill  speculum  and  injecting  coloured  fluids,  t  Toe 
frequently  malignant  in  character,  it  is  occasionally  of  a  simpler 
nature— e.g.,  dysenteric,  &c,  and  so,  perhaps,  curable.  Thus,  m 
Mr.  Holmes's  case  (Med.  Chir.  Trans.,  vols.  xlix.  and  1.)  the  ulcer- 
ation between  the  sigmoid  and  the  bladder  was  not  malignant, 
colotomy  for  fifteen  months  was  most  successful,  but  a  permanent 
cure  was  prevented  by  similar  ulceration  taking  place  between  the 
cascum  and  bladder  which  caused  death.  Whether  the  cause  is 
malignant  disease  or  no,  the  life  which  lies  before  the  patient  is 
scarcely  tolerable. 

The  opening  is  far  more  frequently  valvular  in  nature — i.e., 
while  it  admits  of  the  passage  of  feces  into  the  bladder,  urine 
very  rarely  passes  per  anum. 

6.  Colotomy  (iliac)  is  usually  performed  on  the  left  side  in  cases 

precautions  are  necessary.  In  about  ten  days  the  use  of  bougies  is  com- 
menced. 

*  This,  though  rare,  is  occasionally  an  undoubted  indication  for  colotomy. 
I  still  see  from  time  to  time  a  woman  in  whom  Mr.  Howse,  over  fourteen  years 
ago,  performed  colotomy  for  urgent  obstruction  due  to  the  contraction  of  the 
bowel  brought  about  by  pelvic  cellulitis.  More  lately  I  have  had  under  my  care 
a  woman,  aged  twenty -three,  a  patient  of  Dr.  Howell's,  of  Wandsworth,  in  whom 
chronic  obstruction  had  been  brought  about  by  the  same  cause,  dating  here  to 
the  birth  of  an  illegitimate  child.  The  ring  of  contraction  round  the  rectum  was 
here  so  marked,  that  carelessness  in  diet  or  neglect  of  the  use  of  bougies  will,  I 
am  certain,  lead  to  colotomy  being  ultimately  called  for.  The  possibility  of  the 
mischief  in  these  cases  being  gummatous  must  always  be  remembered. 

t  The  following  plan,  based  upon  one  made  use  of  by  Mr.  Lund  (Hunt.  Led., 
1885,  P-  91)1  would  very  likely  be  useful — viz.,  to  pass  into  the  rectum  a  bougie 
round  which  is  wound  a  strip  of  lint  well  soaked  in  starch  and  water  and  dried, 
and  then  to  inject  into  the  bladder  some  diluted  iodine  solution.  A  stain  of 
starch  iodide  on  the  bougie  would  show  the  position  of  the  fistula. 
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of  malformation  of  the  rectum,  when  this  part  of  the  intestine 
cannot  be  found  by  a  dissection  in  the  perineum.    It  has  been 
disputed  in  these  cases  whether,  after  an  unsuccessful  exploration 
in  the  perineum,  an  iliac  or  a  lumbar  colotomy  should  be  performed 
The  great  majority  of  surgeons  have  preferred  the  former  opera- 
tion, following  here  Mr.  Curling  (Diseases  of  the  Rectum,  p.  228). 
This  surgeon  pointed  out  that  the  lumbar  operation  was  contra- 
indicated  on  the  following  grounds : — (a)  the  death-rate  is  rela- 
tively greater  ;  (|3)  the  kidney,  varying  in  size  at  this  time  of  life 
may,  when  large,  overlap  the  colon;  (y)  the  colon,  instead  of 
being  distended  with  meconium,  as  might  be  expected,  is  some- 
times contracted  and  very  hard  to  find ;  (§)  in  addition  to  the 
irregularities  in  the  position  of  the  colon  which  have  already  been 
mentioned,  a  meso-colon  is  frequently  present.* 

Mr.  Morrant  Baker,  t  as  far  as  I  know,  is  the  only  surgeon  who 
has  of  late  years  advocated  the  lumbar  operation  in  cases  of  im- 
perforate rectum.  His  reasons  appear  to  be  that  he  thinks  that 
Amussat's  operation  gives  these  cases  "  a  good  chance  of  an  un- 
wounded  peritonaeum,"  and  that  those  who  think  Littre's  operation 
the  better  one  do  so  on  insufficient  grounds.  It  is  noteworthy 
that  Mr.  Baker's  case,  though  most  successful  and  alive  when  last 
heard  of,  nearly  three  years  after  the  operation,  was  not  sent  to 
him  till  the  nineteenth  day  after  birth,  when  "  the  abdomen  was 
enormously  distended,  and  the  vomiting  frecpient,  and  the  child 
much  exhausted."  No  doubt  if  we  could  always  thus  defer  operat- 
ing in  these  cases,  lumbar  colotomy  would  be  rendered  much 
safer,  but  the  peril  of  the  children  would  be  much  increased.  But 
from  my  experience  at  Guy's,  and  the  Children's  Hospital  with 
which  I  am  connected,  the  surgeon  is  called  upon  to  interfere  long 
before  this. 

The  question  was  raised  byM.  Huguier  %  whether,  when  the  inguinal  operation 
was  going  to  be  performed,  the  right  loin  should  not  be  chosen,  as  he  considered 
that  on  this  side  the  surgeon  was  more  certain  to  reach  some  part  of  the  large 
intestine.  M.  Giraldes,§  on  the  other  hand,  has  shown  that  all  the  inquiries 
undertaken  to  elucidate  this  subject  tend  to  show  clearly  that  the  surgeon  mar 
rely  on  on  finding  the  sigmoid  in  the  left  groin.  "  Numerous  anatomical  investi- 
gations, together  with  the  records  of  those  of  Curling  and  Bourcart,  have  shown 


*  Mr.  Curling  (loc.  supra  cit.)  gives  the  results  of  twenty  dissections  on  the 
bodies  of  infants,  both  operations  having  been  first  performed.  In  eighteen  out 
of  the  twenty,  Littre's  operation  was  found  easy,  whether  the  bowel  was  dis- 
tended or  no.  In  two,  this  operation  failed,  as  the  colon  crossed  the  spine  to 
run  down,  on  the  right  side,  into  the  pelvis.  In  eight  out  of  the  twenty  sub- 
iects  lumbar  colotomy  was  easily  performed,  without  opening  the  peritonffinm. 
In  six,  the  operation  was  "more  or  less  difficult,"  and,  as  Mr.  Curling  re- 
marks, the  difficulties  would  have  been  increased  in  the  living.  In  so, 
lumbar  colotomy  was  impossible  owing  to  the  distinctness  and  looseness  or  tue 
meso-colon. 

t  Clin.  Soc.  Trans.,  vol.  xii.  p.  240. 

+  Bull,  de  I'Aoad.  de  Mid.,  torn.  xxiv.  p.  445. 

§  Led.  Clinifi.,  p.  121.    Quoted  by  Mr.  Holmes  (Dis.  of  Chddrcn,  p.  179)- 


OOLOTOMY. 


687 


that  in  the  great  majority  of  cases  in  the  foetus  and  newly  born  child  the 
"v  oid  flexure  is  placed  on  the  left,  and  not  on  the  right.  In  134  autopsies 
the  age  of  a  fortnight  I  found  the  sigmoid  flexure  on  the  left  side  in  1 14  ; 

°o  caaes  of  Littre's  operation  which  I  have  collected  the  operator  always  met 
'"ththe  sigmoid  flexure  on  the  left  side  ;  in  30  post-mortem  examinations  of 
Wfants  operated  on  for  imperforation  the  intestine  was  always  found  on  the  left ; 

too  examinations  of  new-born  children  Curling  found  the  sigmoid  flexure  on 
the  left  side  85  times  ;  and  Bourcart,  who  made  prolonged  researches  in  order  to 
elucidate  this  question,  found  the  sigmoid  flexure  in  its  normal  position  1 17  times 
out  of  150-" 

(7)  Dysenteric  ulceration  and  stricture.  The  treatment  of 
dysentery  leading  to  stricture  is  rare :  when  it  occurs,  ulceration 
may  extend  so  high  up  the  large  intestine  as  to  make  even  a  right- 
sided  colotomy  of  doubtful  value.  A  case  of  colitis  (the  nature  of 
this  is  not  explained),  with  ulceration,  treated  by  inguinal  colotomy 
and  local  treatment  of  the  ulcerated  surfaces,  with  subsequent 
closure  of  the  artificial  anus,  is  recorded  by  Mr.  Mayo  Robson 
(Clin.  Soc.  Trans.,  vol.  xxvi.  p.  213).  In  patients  who  give  a 
history  of  long-standing  dysentery  and  stricture,  dysentery  is  often 
the  result  and  not  the  cause  of  the  stricture. 

(8)  Annular  stricture  of  the  sigmoid  colon. 

(9)  Malignant  disease  of  the  large  intestine  higher  up — viz.,  in 
the  splenic  or  hepatic  flexures. 

As  a  much  rarer  indication  for  colotomy  this  deserves  mention, 
viz. : 

(10)  Cancer  of  the  tail  of  the  pancreas  obstructing  the  splenic 
flexure.  Mr.  Beck  records  a  case  of  this  kind  (Lancet,  vol.  ii.  1887, 
P-  113)- 

When  the  descending  colon  was  opened  neither  gas  nor  faeces  escaped,  although 
the  abdominal  tension  caused  the  gut  to  protrude  through  the  wound.  The  finger 
inserted  into  the  colon  could  not  reach  the  seat  of  obstruction.  The  ascending 
colon  was  accordingly  opened,  and  a  large  quantity  of  gas  and  liquid  feces  at 
once  escaped.  The  operation  gave  great  relief,  but  death  took  place  suddenly 
(unexplained  by  the  autopsy)  seventeen  days  later. 

Of  the  above  ten  conditions,  the  first  five  will  usually  be  treated 
by  inguinal  colotomy,  this  operation  being  preferred  for  the  reasons 
mentioned  below  (p.  699),  as  long  as  the  abdomen  is  undistended. 
The  operation  chosen  in  the  seventh  must  depend  on  the  height 
to  which  the  disease  has  extended.  In  the  eighth  the  surgeon 
would  be  justified  by  cutting  down  upon  the  sigmoid  colon,  with 
the  intention  of  excising  the  disease  if  possible,  or  opening  the 
bowel  above  it,  lumbar  colotomy  being  only  resorted  to  if  neither 
of  the  above  courses  is  found  feasible.  In  the  last  two  it  will  be 
needful  to  open  the  colon  high  up.  It  will  be  well  to  discuss  here 
the  difficulties  which  often  arise  in  deciding  as  to 

The  Site  of  the  Proposed  Colotomy. — In  the  above  cases, 
especially  where  intestinal  obstruction  is  threatening  from  malig- 
nant disease  with  distension  and  tympanitis,  the  surgeon,  particu- 
larly if  the  history  is  deficient  or  misleading,  may  be  in  doubt  as 
to  the  site  of  the  disease,  and  therefore  where  to  operate.    It  is 
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quite  impossible  to  make  fixed  rules  for  advice,  but  the  following 
points  will  help  in  doubtful  cases.    Before  specifying  them  I 
would  call  attention  to  two  points,  one,  that  malignant  disease 
quite  low  down — e.g.,  in  the  sigmoid — may,  by  a  sudden  onset  of 
obstruction,  simulate  an  acuter  condition  of  things  higher  up,  the 
patient  being  too  ill,  or  otherwise  unable  to  give  an  account  of 
previous  threatening  and  finally  culminating  obstructions.  He 
the  following  alternatives  lie  before  the  surgeon  :  (i)  to  explore  the  I 
site  of  obstruction  through  the  linea  alba ;  (2)  to  cut  down  upon 
the  sigmoid  flexure  in  the  hope  that  the  obstruction  may  be  in 
this  neighbourhood,  a  very  common  place ;  (3)  to  perform  right 
lumbar  colotomy,  so  as  to  make  sure  of  relieving  any  obstruction 
further  back — e.g.,  in  the  splenic  or  hepatic  flexures.    I  would  here 
warn  my  junior  readers  on  two  or  three  points.    If  they  decide  to 
first  explore  by  abdominal  section  and  find  a  growth  in  the  colon, 
descending  or  ascending,  they  should  not,  even  if  the  meso-colou 
admits  of  it,  bring  the  bowel  into  the  middle  line  and  open  it, 
Making  an  artificial  anus  in  the  colon  by  a  median  incision  us 
usually  a  matter  of  difficulty,  the  bowel  not  coming  sufficiently  up 
into  the  wound ;  thus  the  skin  has  to  be  forced  down  to  it,  causing 
tension  on  the  sutures,  giving  way  of  these  a  little  later,  and 
either  disastrous  results  or  a  most  unsatisfactory  opening.  Even 
if  it  were  usually  easy  to  carry  out  the  above  course,  I  do  not 
consider  it  would  be  good  surgery,  as  such  displacement  of  the 
large  intestine  may  lead  to  acute  obstruction  of  some  loop  of  the 
small  intestine  later  on. 

I  also  advise  against  opening  the  csecum  if  this  can  be  avoided. 
Owing  to  the  more  liquid  nature  of  the  faeces  here,  from  the  close  ■ 
proximity  of  the  small  intestine,  though  the  patient's  nutrition 
will  not  suffer,  the  skin  in  the  neighbourhood  of  the  artificial  anus 
is  liable  to  most  troublesome  excoriations  and  ulceration. 

In  cases  where  the  surgeon  is  in  doubt  as  to  the  exact  site  of 
the  disease,  but  suspects,  from  the  age  of  his  patient,  duration  of 
the  trouble,  history  of  "  indigestion  "  with  unsatisfactory  action  of 
the  bowels,  number  of  attacks  of  threatening  obstruction,  &a, 
that  the  mischief  is  somewhere  in  the  large  intestine,  attention  to 
some  of  the  following  points  may  be  useful : 

(1)  The  proportionate  frequency  of  stricture  %n  different  parts  oj 
the  large  intestine.  The  frequency  of  disease  in  the  rectum  and 
sigmoid  flexure,  as  compared  with  any  other  part  of  toe  large 
intestine,  and,  generally  speaking,  the  frequency  of  disease  m  the 
left  side  of  the  arch  formed  by  the  large  intestine,  as  compared 
with  such  disease  in  the  right  side,  are  well  known. 

(2)  The  Use  of  Large  Injections.— Dr.  Fagge Jh^ji'r 

*  Dr    Faege  in  drawing  attention  to  this  fact  (Guy's  Boy.  Reports,  1S6S. 
p  ,14),' quoted  the  following  statistics  from  Dr.  Brinton  :-"  Of  i»«>«  4j" 
\n  the  oaTcum,  10  in  the  ascending  colon,  n  in  the  transverse 
descending  colon,  30  in  the  sigmoid  flexure,  and  30  in  the  rectum.    The  stahsnc. 
of  Dr.  Fagge  and  M.  Duchaussoy  confirm  the  above. 
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fiN  Hins  mites  on  this  subject :  «  Several  writers,  and  especially 
V;  3  Li  T)r  Brinton,  have  laid  stress  on  the  value  of  large  injec- 
•  I  L  an  aid  to  diagnosis.  The  observer  I  have  named  has 
M*  laid  down  definite  rules  for  our  guidance  in  this  respect. 
H  L  ciuite  singular,'  he  says,  <  how  trustworthy  I  have  found  the 
'  Minions  thus  arrived  at.  For  example,  with  a  maximum  mjec- 
Tl  of  a  pint  of  warm,  bland  liquid,  the  obstruction  m  an 
nXary  male  adult  may  be  referred  to  a  point  not  lower  than 
til  upper  third  of  the  rectum.  A  pint  and  a  half,  two  pints 
three  pints,  belong  to  corresponding  segments  of  the  sigmoid 
flexure  The  descending  and  transverse  colon  accept  a  larger, 
but  more  irregular  quantity.  In  one  case,  in  which  it  was  evident 
that  the  stricture  occupied  the  upper  part  of  the  ascending  colon, 
nine  pints  of  injection  were  always  found  to  be  the  maximum.' ' 
Dr  Fao-o-e  points  out  that  the  correct  determination  of  this  point 
requires  much  care,  as  (a)  some  of  the  fluid  measured  may  escape 
in  the  injection ;  and  (b)  a  stricture  may  be  pervious  to  fluid  in- 
jected from  below,  though  the  intestinal  contents  may  be  unable 
to  pass  through  it  from  above.  Thus,  in  a  case  in  which  there 
was  a  mass  of  disease  in  the  sigmoid  flexure,  just  above  the  pelvis, 
four  pints  of  water  were  injected  per  rectum;  of  this  a  small 
portion  only  returned,  the  greater  part  passing  through  the  stric- 
ture and  adding  to  the  accumulations  above  it.  I  would  add  one 
more  caution  with  regard  to  these  injections.  Patients,  in  much 
misery,  and  having  submitted  to  one  or  two  rectal  examinations, 
will  sometimes  ask  for  an  anaesthetic.  Such  an  aid  must  be  used 
with  great  caution  if  there  is  already  abdominal  distension^  There 
is  not  only  a  danger  of  adding  seriously  to  the  distension,  and 
thus  further  weakening  or  rupturing  parts  which  may  be  already 
near  the  point  at  which  they  give  way — e.g.,  a  caecum  with  "  dis- 
tension ulcers" — but  an  anaesthetic,  especially  chloroform,  has 
additional  dangers  in  such  cases  as  these,  where,  in  a  patient 
probably  no  longer  young,  the  action  of  the  heart  and  lungs  is 
interfered  with  by  the  upward  pressure  against  the  diaphragm.  The 
vomiting,  which  the  anaesthetic  may  cause,  may  also  prove 
suddenly  fatal,  faecal  matter  being  sucked  down  into  the  lungs. 

(3)  The  distance  to  which  a  long  bougie  or  rectal  tube  passes  is  of 
very  little  value,  and  needs  only  this  briefest  mention  here,  because 
the  surgeon  is  still  called  to  cases  in  which  he  is  assured  that  the 
obstruction  cannot  be  in  the  rectum  or  low  down  in  the  sigmoid 
flexure,  as  a  long  bougie  has  been  easily  passed  its  full  length. 
This  fallacy,  which  is  due  to  the  bougie  bending  on  itself,  is  more 
frequent  than  the  other  one,  in  which  the  arrest  of  a  bougie  by  one 
of  Houston's  folds  misleads  into  the  belief  that  a  stricture  exists 
low  down. 

(4)  The  form  of  the  abdomen  may  give  valuable  conclusions, 
fhus,  Dr.  Fagge  (loc.  supra  cit.,  p.  319)  gives  a  case  of  cancer  of 
the  hepatic  flexure,  in  which  it  was  observed  during  life  that  the 
'"fcum  and  ascending  colon  were  distended,  and  not  the  descend- 
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ing  colon.  Again,  he  observes  that  when  the  rectum  or  the 
sigmoid  flexure  is  the  seat  of  obstruction,  the  lumbar  regions  ant 
the  epigastrium  are  no  doubt  generally  prominent,  and  the  course 
of  the  colon  is  more  or  less  plainly  marked  out.  That  these 
conclusions  are  only  valuable  if  not  too  implicitly  relied  upon  u 
shown  by  the  fact  that  cancer  of  the  rectum  may  be  present,  wit! 
vomiting,  peristalsis,  and  borborygmi,  and  yet  there  may  be  nc 
general  distension  of  the  abdomen,  no  filling  out  at  all  of  its  sides' 
on  the  other  hand,  a  prominent  epigastrium,  and  the  appearance 
of  a  large  horizontal  coil  of  intestine  here  may  lead  to  the  conclusior 
that  the  transverse  colon  is  distended,  the  disease  being,  neverthe- 
less, in  the  ileum,  a  distended  coil  of  which  has  rivalled  the  color 
itself. 

(5)  A  symptom  of  some  value,  if  verified  by  the  medical  mar 
himself,  is  the  fact  that  for  some  time  the  motions  have  beei 
narrow,  tape-like,  broken  up,  abnormal  in  bulk,  shape,  and  length 
Certain  fallacies  diminish,  however,  the  value  of  the  above— e.g. 
that  in  cases  of  stricture  high  up,  as  in  the  upper  part  of  the 
sigmoid  flexure,  there  is  probably  room  for  the  faeces,  after  the; 
have  got  through  the  stricture,  to  collect,  till  their  characteristA 
form  is  given  them,  though  we  do  not  know  how  far  irritation  0: 
the  intestine  and  formation  of  mucus  at  the  seat  of  the  growtl 
may  interfere  with  this. 

(6)  A  few  other  points—  e.g.,  constant  arrest  of  borborygmi  at  oru 
spot,  fixed  pain  at  one  spot,  as  in  the  right  hypochondriurn— maj 
give  useful  indications  ;  while  others,  such  as  a  rectal  examination 
are  so  obvious  as  scarcely  to  need  mention.  _ 

If  after  weighing  the  above,  the  surgeon  is  still  m  doubt  as  tc 
the  exact  site  of  the  disease  of  the  large  intestine,  he  should  not 
hesitate  to  open  the  abdomen  in  the  middle  line  and  exp  ore  foi 
the  site  of  the  disease,  or  perform  a  right-sided  lumbar  colotomy 
He  should  not  be  deterred  from  this  latter  step  by  the  anatomica 
difficulties  (e.g.,  a  more  complete  peritoneal  coat)  supposed  to  ensl 
on  this  side.  Especially  where  the  colon  is  at  aU  thifened  01 
distended,  the  operation  on  one  side  is  no  more  difficult  than  or 
the  other. 

LUMBAR  OR  POSTERIOR  COLOTOMY. 

Though  this  operation  has  of  late  years  been  very  largely  replace 
by  the  iliac  method,  it  deserves  attention  as  the  operation  hr, 
Wely  employed,  and  as  one  that  has  still  to  be  resorted  to  unde 
ci  clmstanPcesyof  difficulty.  The  indications  for  this  operate 
have  been  already  given  at  p.  687,  and  a  comparison  of  the 
lumbar  and  iliac  methods  will  be  found  below  at  p.  e>99- 

Landmarks  (Fig  173)-  9    ,      •  t  ^  mCl; 

1  The  lower  border  and  tip  of  the  last  rib     L  A  ponu  * 
behind  the  centre  of  the  crest  of  the  ilium  tins  point  bemg  *>™ 
^  accurate  measurement  along  the  ere  s .between  £  — ^ 
posterior  superior  spines  (AllmghauO.    3.  A  line  drawn  v 
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from  the  last-mentioned  point  to  the  last  rib.  This  gives,  with 
Efficient  correctness,  the  line  of  the  outer  edge  of  the  quadratus, 
Snd  the  position  of  a  normal  colon.  Owing  to  the  varying  length 
af  th6  ]ast  rib,  the  upper  end  of  this  line  may  meet  this  bone  at  its 
°ip  or  It  a  snot  a  varviner  distance  in  front  of  or  behind  this 


has  been  brought 
sufficiently  to  begin  with,  but  a  little  later,  in  a  difficult  case, 
the  surgeon  may  be  glad  of  having  taken  every  possible  precau- 
tion. 
Incisions. 

1.  Vertical,  of  Oallisen.  This  at  first  sight  is  the  best,  as  it 
follows  the  above  line,  and  thus  corresponds  anatomically  to  the 
colon,  but  it  has  the  disadvantage  of  giving  but  limited  space, 
especially  iu  a  fat  or  deep-chested  patient ;  and,  if  prolonged  up- 
wards, so  as  to  give  all  the  space  possible,  it  divides  the  intercostal 
vessels  running  with  the  last  dorsal  nerve,  and  gives  rise  to  trouble- 
some hemorrhage.  2.  Transverse,  of  Amussat.  3.  Oblique,  of 
Bryant,  modified  from  the  above.  One  of  the  two  latter  is  usually 
employed ;  they  have  the  great  advantage  of  being  readily  pro- 
longed when  more  room  is  required,  and  the  oblique  incision 
corresponds  better  with  the  course  of  the  nerves  and  vessels.*  It 
is  the  one  given  below. 

Operation  (Figs.  173,  174). 

The  patient  being  turned  on  to  his  side  (most  usually  the  right), 
with  a  firm  pillow  under  the  loin,  the  parts  cleansed,  the  tip  of  the 
last  rib  and  the  point  on  the  crest  of  the  ilium,  as  given  above, 
heing  dotted  with  an  aniline  pencil,  an  incision  is  made,  beginning 
2\  or  3  inches  from  the  spine,  according  to  the  size  of  the  erector 
spine,  a  little  below  the  last  rib,  and  running  downwards  and 
forwards  for  3^  to  4  inches  towards  the  anterior  superior  spine. 
The  centre  of  this  incision  should  bisect  the  line  given  at  p.  173, 
as  the  line  of  the  colon. 

The  first  cut  should  expose  the  muscles,  the  skin  in  the  poste- 
rior half  being  thick,  and  the  subcutaneous  fat  often  abundant. 
The  next  may  go  well  into  the  muscles,  the  remainder  of  which 
should  then  be  carefully  divided  with  the  knife,  or  torn  through 
with  a  steel  director,  so  as  to  expose  the  fascia  lumborum  ;  any 
bleeding  vessels  being  now  secured,  this  fascia  is  pinched  up, 
nicked  and  slit  up  on  a  director.  Two  retractors  being  placed  on 
the  lips  of  the  wound,  the  fat  which  lies  around  the  kidney  and 
behind  the  fascia  lumborum  is  next  torn  through  and  pulled  away 
with  the  fingers.    If  the  bowel  is  distended,  it  will  bulge  up  into 

*  Mr.  Greig  Smith  (Abdom.  Surg.,  p.  396)  gives  the  following  practical  hint  :— 
"  In  thin  patients,  and  particularly  in  women,  whose  iliac  crests  are  more  pro- 
minent than  in  men,  there  is  a  tendency  for  the  ripper  lip  of  the  wound  to  fall 
inwards,  while  the  lower  lip  protrudes.  This  may  be  obviated  by  careful  ap- 
position, and  by  not  bringing  the  line  of  the  incision  too  close  to  the  ilium." 
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the  wound,  pushing  before  it  the  transversalis  fascia,  and  thr 
operation  can  be  readily  completed.  If,  on  the  other  hand  th< 
bowel  is  empty,  the  real  difficulties  of  the  operation  only  begin  a 
this  stage.  The  wound  being  well  opened,  the  kidney,  if  it  come 
down  below  the  rib  (as  it  occasionally  does,  especially  in  a  patient 
breathing  heavily  under  the  influence  of  an  anaesthetic),  being  keni 
out  of  the  way  by  the  finger  of  an  assistant,  the  intestine  is  soughl 
for  by  scratching  with  a  director,  or  two  pairs  of  forceps,  througr 
the  transversalis  fascia  (Fig.  173)  exactly  in  the  line 'to  whicl 
attention  has  been  already  drawn.  Several  layers  of  cellular  tissue 
may  be  met  with  here,  and  it  is  now  that  most  of  the  difficulty  i< 

Fig.  173. 


The  surgeon,  having  opened  the  lumbar  fascia,  is  picking  his  way  down 
through  the  transversalis  fascia  to  the  colon  itself.  The  two  crosses  mark 
Allingham's  line. 

usually  met  with,  owing  to  the  operator  being  afraid  of  the  peri 
tonaeum,  and  to  his  not  opening  the  transversalis  fascia  with  suffi 
cient  decision.  Unless  this  point  is  attended  to  the  colon  canno 
bulge  satisfactorily  or  be  drawn  up  into  the  wound. 

When  this  has  been  done,  scybala  in  the  colon  will  m  man; 
cases  be  felt,  but  if  the  large  intestine  is  empty  much  trouble  ma; 
be  met  with  in  detecting  it  and  getting  it  up  into  the  wound 
especially  if,  close  by,  the  peritonaeum  is  bulging  up. 

At  this  stage  the  following  points  may  be  usefully  remembered 
(a)  The  exact  position  of  the  line  of  the  colon  (p.  690).  (ft)  in 
lower  end  of  the  kidney,  and  its  relation  to  the  colon,  (c)  in 
outer  edge  of  the  quadratus  lumborum  (p.  691).  (d)  I  he  seiisa 
tion  of  thickness  as  given  to  the  fingers  in  pinching  up  the  co  on 
thus  distinguishing  large  from  small  intestine,  (e)  Ine  teei 
scybala  if  present.  (/)  Seeing  one  of  the  three  longitudinal  mu> 
cular  bands  which  distinguish  the  colon*  Jg^Inflatio^^ 

*  Mr  H.  Allingham  (Brit.  Med.  Journ.,  April  28,  1888)  seems  to  consider  i 
very  difficult  to  ensure  finding  one  of  these  bands  without  ^[^^ 
cavity    While  I  should  be  the  last  to  make  light  of  the  difficulties  which  m  . 
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injection  of  fluid.*    (A)  Mr.  Bryant  has  advised  rolling  the 
atient  over  on  to  his  back  at  this  stage,  so  that  the  colon  may  be 
felt  to  fall  on  the  finger  inserted  deep  into  the  wound. 

The  bowel  having  been  found,  its  posterior  surface  is  to  be 
drawn  well  up  into  the  wound.  This  is  one  of  the  weak  points  of 
the  lumbar  operation.  Owing  to  the  shortness  of  the  meso-colon 
and  the  fixity  of  the  bowel,  especially  when  distended,  it  is  very 
difficult  to  get  the  bowel  out  of  the  wound  sufficiently  to  get  a 
satisfactory  "  spur."  Unless  this  is  done  there  is  a  risk  of  the 
uatient  having  a  fascal  fistula  instead  of  an  artificial  anus.  If  the 
case  is  not  an  urgent  one,  the  bowel,  when  well  pulled  up,  may  be 
retained  there  by  careful  suturing  or  by  passing  long  hare-lip  pins 
through  it.  There  is  no  need  to  pass  the  pins  through  the  edges 
of  the  wound  ;  they  simply  lie  across  these,  resting  on  the  margins 
of  the  wound  at  either  side,  a  few  strips  of  iodoform  gauze  being 
placed  under  them,  or  little  slips  of  cork  on  their  ends.  The  pins 
should  be  passed  through  the  bowel  at  a  distance  of  at  least  finch 
from  each  other,  so  as  to  render  easy  the  opening  of  the  bowel  in 
a  few  days'  time,  and  they  should  not,  if  it  can  be  managed,  pene- 
trate all  the  coats  of  the  intestine.  The  pins  are  so  fine  f  that 
any  puncture  of  the  canal  itself  will  probably  give  rise  only  to  a 
little  flatus,  readily  met  with  iodoform.  The  margins  of  the 
wound  are  then  carefully  closed  with  silver  wire  or  carbolised  silk 
sutures,  and  a  few  fine  ones  may  be  passed  between  the  bowel 
itself  and  the  margins  of  the  wound.  The  usual  aseptic  dressings 
are  then  applied,  iodoform  being  dusted  over  the  bowel  and  wound. 
These  dressings  will  probably  not  need  changing  till  the  fourth 
day,  when  the  operation  is  completed  by  opening  the  bowel  with 
a  tenotomy  knife  between  the  pins  ;  this  opening  may  be  a  small 
crucial  one,  very  little  but  flatus  will  pass  at  the  time,  but  a 
director  will  show  the  presence  of  faeces,  and  mild  aperients  may 
he  given  as  soon  as  the  parts  are  firmly  healed.    The  above 

beset  this  operation,  I  feel  sure  that  few  surgeons,  who  have  had  a  large  experi- 
ence of  colotomy,  will  agree  that  the  above  step  is  needful,  especially  if  the  line 
given  by  Mr.  AUingham's  father  be  strictly  followed.  Where  the  operation  is 
done  in  two  stages  the  peritonEeum  may  be  opened,  if  needful,  without  any  draw- 
back. But  where  the  bowel  must  be  opened  at  once,  and  this  will  be  the  rulo 
in  lumbar  colotomy,  any  injury  to  the  peritonaeum  is  to  be  avoided.  The 
aphorism  quoted  at  p.  648  is  to  be  remembered  here  also. 

*  Air  is  most  readily  made  use  of.  It  may  be  pumped  in  by  a  Higgenson's 
syringe,  a  Lister's  hand-spray,  but,  best  of  all,  by  the  special  apparatus  described 
by  Mr.  Lund  {Lancet,  1883,  vol.  i.  p.  588),  which,  by  means  of  an  elastic  ring, 
secures  air-tight  contact  with  the  anus  while  air  is  being  pumped  in,  either  as 
an  aid  in  colotomy,  or  as  a  means  of  reducing  an  intussusception.  In  some 
cases  of  cancerous  disease  of  the  rectum  it  will  be  very  difficult  to  introduce  any 
nozzle  for  inflation  beyond  the  disease.  In  the  summer  of  1885,  when  perform- 
ing colotomy  at  Guy's  Hospital  in  a  patient,  the  lower  part  of  whose  rectum  had 
been  unsuccessfully  excised  at  another  hospital,  I  found  it  impossible  to  intro- 
duce any  nozzle  when  desirous  of  inflating  an  empty  colon. 

t  A  good  form  of  pin  is  mentioned  in  the  footnote,  p.  694. 
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method  of  performing  eolotomy  by  two  stages  was  introduced 
at  Guy's  by  some  of  my  senior  colleagues,  Mr.  Bryant,  Mr.  Bowse, 
and  Mr.  Davies-Colley,  being  based  on  that  most  important  modi- 
fication of  gastrostomy  which  Mr.  Howse  was  the  first  to  make  use 

of  in  this  country.  Mr.  Davies-Colley 
FlG-  '74-  brought  before  the  Clinical  Society 

n  ^  {Trans.,  vol.  xviii.  1885,  p.  204)  a 

s^y  /r  paper  on  "Three  Cases  of  Colo-' 

tomy  with  Delayed  Opening  of  the 
Intestine."    It  was  from  him  I  learnt  • 
the  use  of  the  pinsf  given  above. 
The  great  advantage  of  this  two-stage . 
method  is  that  it  defers  the  opening 
of  the  bowel  till  this  is  sufficiently 
adherent.   (2)  by  this  delayed  escape 
Coiotomy  in  two  stages.  The    of  intestinal  contents  the  gravity  of 
bowel  is  shown  secured  with  pins  at    any  injury  to  the  peritonaeum  at  the 
the  close  of  the  first  stage.  Not    time  of  the  operation  is  very  much 
enough  of  the  bowel  has  been    dimini8hed.    (3)  The  second  great 

pulled  up  and  secured  between  the  ^  ^  of8bur_ 

rowing  suppuration  up  and  down  the 
planes  of  cellular  tissue,  which  have,  _  of  necessity  been  freely 
opened,  is  done  away  with.  The  opening  of  the  intestine  being 
delayed,  primary  union,  to  a  very  large  extent  can  be  secured, 
especially  with  the  aid  of  deeply  passed  sutures,  or  of  chromic 
gut  ones  cut  short  and  dropped  in,  and  dry  dressings. 

But  nowadays,  under  the  conditions  in  which  lumbar  coiotomy 
is  usually  resorted  to — viz.,  obstruction  and  distended  intestine- 
it  will  be  necessary  to  complete  the  operation  at  one  stage.  Eere 
the  distension,  and  the  difficulties  consequent  upon  it,  are  best 
met  by  tying  in  a  Paul's  tube.  The  wound  having  been  closed 
as  far  as  is  possible,  the  intestine  is  dragged  out,  the  surround- 
ing parts  are  shut  off  with  carbolised  lint;  a  small  opening 
being  made  in  the  intestine,  the  tube  is  inserted,  and  tied  in,  and 
the  patient  turned  on  to  his  back  while  the  chief  of  the 
accumulation  in  the  intestine  is  allowed  to  run  away  safely.  When 
sufficient  relief  has  been  given,  the  bowel  may  be  additionally 
secured  by  some  sutures  between  it  and  the  hps  of  the  wound. 
The  wound  having  been  carefully  shut  off  with  dressings,  the 
fasces  are  collected  by  means  of  india-rubber  tubing  fitted  on  to 
the  tube,  soiling  of  the  dressings,  &c,  being  prevented  by  jackonet 

If  a  Paul's  tube  is  not  at  hand,  the  bowel  must  be  well  dragged 
out,  the  wound  closely  adjusted  around  it,  and  thickly  dusted  with 

~7^ix~cases  of  coiotomy  which  I  performed  in  1887,  I  used  some  pins .made 
for  me  by  Messrs.  Downs.    Their  steel  is  sufficiently  tempered  to  be  slightly 
flexile,  thus  yielding  a  little,  a  point  of  much  importance  when  the  ^cUe 
colon  has  to  be  dragged  nP  to  the  surface  of  a  very  fat  lorn,  and  thus  exert 
much  tension  on  the  pins.    The  flat  heads  (Fig.  174)  .rest  comfortably  on 
skin  margins  of  the  wound  without  causing  any  ulceration. 
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•  ^form  or  painted  with  collodion  and  iodoform.  The  patient 
E  t  then  turned  on  his  back  and  brought  over  the  edge  of  the 
?W?  the  wound  is  carefully  shut  off  with  temporary  dressings  and 
!S«  bowel  opened  either  by  a  trocar  of  calibre  sufficient  to  admit  a 
WA  of  drainage  tube,  if  the  contents  are  fluid,  or  by  an  incision  into 
fi  p  lit  which  is  well  pulled  out  and  held  over  some  appropriate  re- 
Jentacle  for  the  escaping  faeces.  While  these  are  coming  away  the 
wound  should  be  carefully  irrigated.  As  soon  as  the  chief  distension 
has  been  relieved,  the  opening  should  be  temporarily  closed,  while 
the  colon  now  somewhat  collapsed  and  easier  to  deal  with,  is 
^refully  sutured  with  silk  that  is  not  too  fine  to  the  edges  of  the 
wound,  which  is  again  dusted  with  iodoform  or  painted  over  with 
iodoform  and  collodion.  If  the  distension  be  not  sufficiently  relieved, 
the  means  for  temporarily  closing  the  colon  must  be  next  removed, 
and  the  wound,  which  has  been  carefully  closed  and  sealed  around 
the  dragged  out  and  opened  colon,  kept  as  clean  as  possible  by 
frequent  dressing.  The  parts  around  must  be  kept  smeared  with 
an  ointment  of  eucalyptus  and  vaseline,  while  the  dressings  them- 
selves are  kept  in  position  by  a  many-tailed  bandage,  by  which 
means  they  are  readily  and  painlessly  renewed. 

The  old  operation  of  opening  the  bowel  at  once  was  easy 
but  perilous.  A  ligature  having  been  passed  first  through  one 
lip  of  the  wound,  then  across  the  bowel  and  through  the  opposite 
lip,  and  another  in  the  same  way  about  J  inch  from  the  first,  an 
incision  f  inch  long  was  then  made  into  the  gut,  over  these 
sutures,  their  centre  hooked  up  into  the  wound,  and  the  four 
halves  tied  on  either  side,  a  few  other  sutures  being  put  in 
between  the  cut  bowel  and  the  wound.  But  in  this  case  there 
was  always  some  risk  of  fsecal  matter  or  flatus  being  forced  into 
the  different  planes  of  cellular  tissue,  especially  if  the  bowel  was 
much  distended,  even  if  precautions  were  taken  to  keep  the 
knuckle  well  up,  and  to  close  the  wound  thoroughly  around  it. 

If  the  bowel  is  full  of  scybala  no  attempt  should  be  made  to 
remove  them  ;  they  may  be  left  until  aperients  can  be  safely  given. 
At  times  the  bowel  seems  so  empty  as  to  suggest  a  failed  opera- 
tion ;  there  is  no  occasion  to  be  troubled  at  this,  the  contents  will 
pass  shortly. 

Difficulties  in  Colotomy. 

1.  An  empty  bowel.*  This  has  been  already  alluded  to  (p.  692). 
Mistaking  bulging  peritonaeum  for  colon    and  opening  it. 


*  It  is  noteworthy  that  the  intestine  may  be  found  empty,  even  in  obstructions 
of  long  continuance.  Thus,  Mr.  Curling  (Diseases  of  the  Rectum,  p.  182)  writes  : 
"In  a  case  of  carcinomatous  stricture  of  the  rectum,  in  which  I  performed 
colotomy,  after  a  month's  obstruction,  in  a  woman  aged  forty,  not  only  was  the 
colon  contracted,  but  it  was  actually  compressed  against  the  spine,  and  put  out 
of  the  way  by  the  distended  small  intestine,  so  that  it  was  impossible  to  reach 
the  bowel  without  opening  the  peritonaeum.  No  inflammation  or  unfavourable 
symptom  resulted."    It  would  have  been  interesting  to  know  whether  more  than 


obstruction  did  not  exist  in  the  large  intestine  in  this  case. 
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This  may  be  due  to  the  surgeon  forgetting  the  line  of  the  bowel 
and  working  deeply  too  far  forwards  ;  or  it  may  take  place  from 
no  fault  of  the  surgeon,  being  due  to  the  presence  of  a  meso- 
colon, or  to  the  extremely  contracted  condition  of  the  colon.*  It 
by  no  means  always  causes  peritonitis.    "When  this  accident  hag 
happened,  as  shown  by  the  escape  of  a  little  serous  fluid,  the 
appearance  of  a  coil  of  small  intestine  or  of  omentum,  the  opening 
should  be  at  once  taken  up  with  dissecting-forceps  and  tied  round' 
with  carbolizecl  silk  or  chromic  gut,  and  a  little  iodoform  rubbed 
round  the  ligature.    If  the  opening  be  larger,  it  must  be  closed 
with  catgut  sutures.    3.  A  very  fat  loin.    This  is  not  a  very  un- 
common source  of  difficulty  in  elderly  people  who  require  colotomy. 
It  must  be  met  by  a  very  free  incision  in  which  all  the  tissues  are 
cut  equally  throughout  (i.e.,  not  making  a  conical  wound  deep 
only  in  its  very  centre).    This  not  only  adds  to  the  difficulty  of 
finding  the  bowel,  but  also  of  retaining  it  in  situ  afterwards.  To 
meet  the  additional  tension  and  tendency  of  the  gut  to  drag  away 
in  these  cases,  it  must  be  more  carefully  secured  by  close  stitching, 
especially  if  it  is  necessary  to  do  the  operation  in  one  stage,  even- 
care  being  taken  to  prevent  extravasation  of  faeces  into  the 
surrounding  cellular  tissue. f    In  fat  people  the  surgeon  must  be 
prepared,  not  only  for  much  subcutaneous  but  for  abundant 
extra-peritonaeal  fat  also,  coarse,  and  difficult  to  dissect  in.    If.  in 
such  a  case,  the  colon  is  contracted,  there  are  few  more  difficult 
operations.    4.  Presence  of  a  meso-colon.    This  may  be  a  cause 
of  much  difficulty  and  doubt,  and  render  opening  of  the  peri- 
tonaeum necessary.    Where  this  is  the  case,  the  surgeon  should 
always  defer  opening  the  colon  if  possible. 

Mr.  Jessop  (Brit.  Med.  Journ.,  1879,  614)  mentions  cases  in  which,  owing  to 
the  presence  of  the  above,  he  was  obliged  to  open  the  peritoneal  cavity  and 
incise  the  gut  through  its  peritoneal  coat.  The  cut  edges  of  the  bowel,  brought 
through  the  opening  in  the  peritonaeum,  were  stitched  to  the  skin  as  in  the 
ordinary  operation.  No  bad  effect  followed.  Mr.  Bennett  May  {Brit.  Med.  Joum., 
1882,  i.  940),  operating  on  the  right  side,  found  an  empty  colon,  "  and  it  was  only 

*  In  a  case  in  which,  owing  to  the  extreme  pain  during  defecation,  the  patient 
had  dreaded  any  action  of  the  bowels,  and  had  eaten  very  little,  the  colon  was 
much  contracted  and  lay  far  back.  In  trying  to  find  it,  I  opened  the  peritonaeum, 
and  omentum  protruded.  A  carbolized  sponge  was  kept  over  the  opening  while 
the  colon  was  found,  the  opening  then  tied  up  with  chromic  gut,  and  the  colon 
not  opened  for  four  days.  No  ill  result  followed.  As  in  supra-pubic  lithotomy 
the  peritonaeum  may  give  way  during  vomiting.  Thus,  Dr.  Walters  (Brit.  Med. 
Jvurn.,  1879,  vol.  i.  p.  212)  was  stitching  the  colon  to  the  wound  when  "the 
patient  retched  violently,  causing  the  peritonaeum  to  give  way  and  a  coil  of 
intestine  to  protrude  from  the  anterior  part  of  the  wound.  This  was  immedi- 
ately covered  with  warm  sponges,  cleansed  from  the  feculent  matter  it  had 
acquired  by  contact  with  the  open  colon,  and  returned."  When,  five  week* 
later,  the  patient  sank  from  exhaustion,  no  trace  of  peritonitis  was  found  at 

the  autopsy.  .      ^  5 

t  As  much  of  the  wound  as  is  possible  should  be  closed  before  the  intestine 

opened. 
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u  v  Pninc  strictly  in  AUingham'a  line,  and  patiently  searching  there  between 
he  layers  °f  a  great  length  of  meso-colon,  that  the  intestine  was  reached,  col- 
lapsed and  empty." 

c  Abnormality  of  colon.  Every  surgeon  must  remember  cases 
in  which  the  descending  colon,  though  present,  was  displaced,  and 
came  down  in  the  middle  line.  Occasionally  part  of  the  large 
intestine  is  actually  absent. 

Mr  Lockwood  (St.  Barthol.  Hosp.  Reports,  xix.  256)  mentions  three  cases  in 
which  the  colon  could  not  be  found  ;  in  two  its  absence  was  verified  at  the 
autopsy,  both  on  the  right  side.  One  of  these  cases  is  reported  fully.  The 
following  are  the  main  points  :— Owing  to  obstruction  of  the  large  intestine,  the 
site  of  which  was  doubtful,  it  was  decided  to  cut  down  on  the  right  colon.  No 
colon  could  be  found,  and,  relief  being  imperatively  demanded,  the  peritonaeum 
was  opened  and  a  loop  of  small  intestine  drawn  outside  the  wound.  Death 
occurred  four  hours  after  the  operation,  and  at  the  autopsy  the  right  colon  was 
quite  absent,*  the  cajcum  being  found  behind  the  liver  in  the  right  hypochon- 
drium,  the  large  intestine  extending  from  this  to  the  splenic  flexure  in  the 
usual  manner. 

If  the  colon  cannot  be  found,  three  courses  are  open  to  the 
surgeon— (a)  To  open  the  small  intestine  through  the  peritonaeum 
from  the  colotomy  incision.  The  objections  to  this  step  are  that 
it  is  very  fatal,  and  that  there  is  no  telling  what  part  of  the  small 
intestine  is  opened.  (/3)  To  perform  colotomy  on  the  opposite 
side,  and  if  the  colon  is  here  distended,  to  open  it,  in  two  stages 
when  practicable.  This  is  the  course  that  should  always  be  followed 
if  possible.  (7)  If  no  colon  can  be  found,  or  if  the  part  found  is 
below  the  obstruction,  the  linea  alba  should  be  opened  to  admit 
two  fingers  to  explore  for  the  displaced  colon,  and,  if  no  colon 
can  be  found,  to  draw  up  and  attach  a  loop  of  small  intestine, 
chosen  as  near  the  cascum  as  possible.  Or  Nelaton's  operation 
may  be  performed,  this  being  the  wiser  step  if  the  patient  is 
exhausted  by  a  previous  prolonged  operation.  6.  Malignant 
disease  at  the  site  of  colotomy.  This  is  best  met  by  performing 
colectomy  in  appropriate  cases  or  by  performing  colotomy  on  the 
opposite  side.  7.  The  kidney  may  be  embarrassingly  low.  8.  The 
peritonaeum  may  be  so  pushed  back  by  ascitic  fluid  that  it  is  im- 
possible to  open  the  gut  without  injuring  the  peritonaeum  (Pepper, 
Lancet,  i.  1888,  772).  9  Cases  where  the  operation  has  to  be 
completed  at  once,  and  the  colon  is  much  distended  with  fasces, 
will  give  much  trouble  (p.  694). 

Troubles  which  may  be  met  with  after  Colotomy. 

1.  Too  large  an  opening  in  the  bowel.  This  may  lead  to 
prolapse  of  the  mucous  membrane.  If  this  take  place  to  a  large 
extent  it  is  a.  great  nuisance  to  the  patient,  owing  to  the  moist, 
excoriated,  bleeding  surface  which  results,  difficult  to  keep  up  by 

*  Mr.  Lockwood  (Brit.  Med.  Journ.,  1882,  vol.  ii.  p.  574)  explains  the  abnor- 
malities of  the  large  intestine  by  the  fact  that,  during  its  development,  it  is  very 
mobile,  the  caecum  occupying  first  the  umbilical,  then  the  left,  next  the  right 
hypochondrium,  and,  finally,  the  right  iliac  region,  abnormalities  may  follow  its 
arrest  at  any  part  of  its  course. 
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any  apparatus.  Even  where  the  opening  has  been  small,  a  good 
deal  of  prolapse  may  take  place  if  there  is  much  cough,  and  a 
flaccid  condition  of  the  side. 

2.  Too  small  an  opening  in  the  bowel.  This  is  of  much  less 
moment,  as  it  can  be  readily  dilated  by  tents.  Of  these,  lami- 
naria  are  much  the  most  efficient;  two  should  be  inserted  at  a 
time  to  effect  rapid  dilatation.  Then  the  opening  is  easily  kept 
patent  by  the  occasional  insertion  of  the  little  finger,  and  by  the  ' 
wearing  of  a  proper  plug.    See  also  p.  708. 

3.  Teasing  descent  of  scybala  into  the  bowel  below  the  artificial 
anus.  This,  which  often  renders  a  colotomy  disappointing,  is  best 
met  by  bringing  the  colon  sufficiently  into  the  wound  at  first,  and 
by  keeping  patent  an  adequate  opening.  If  scybala  still  find 
their  way  down,  the  colon  may  be  washed  out  from  the  anus  or 
the  wound.  If  these  fail,  the  only  course,  and  one  not  devoid  of 
risk,  is  to  open  up  the  wound,  to  divide  the  bowel,  and  attach  the 
upper  end  in  the  wound,  and  then  to  suture  the  lower  end  and 
drop  it  in.  This  last  step  can  only  be  taken  with  safety  if  this 
part  of  the  bowel  is  empty  (p.  707). 

Causes  of  Death  after  Colotomy. 

These  will  vary  somewhat  according  to  the  presence  of  obstruc- 
tion or  no.  1.  Exhaustion.  Especially  if  the  operation  has  been 
deferred  too  long.  2.  Toxic  conditions  probably  due  to  the  con- 
tinued distension  of  the  intestines,  and  the  resulting  absorption 
by  the  patient  of  poisonous  material.  3.  Extravasation  of  faeces 
and  burrowing  suppuration.  This  is  especially  liable  to  happen  in 
very  fat  patients,  in  whom  there  is  a  difficulty  in  getting  the  colon 
up  into  the  wound,  especially  if  the  bowel  must  be  opened  at  once. 
As  the  faeces  pump  out  under  high  pressure,  a  sufficiently  *  free 
opening  should  in  these  cases  be  made  into  the  bowel  after  this 
has  been  secured  as  carefully  as  possible  (p.  694). 

4.  Peritonitis.  This  may  be  due  to  the  operation  directly,  or 
more  indirectly  from  faecal  or  purulent  retro-peritonasal  extravasa- 
tion, or  from  septicaemia.  Often  it  is  not  due  to  the  operation, 
but  to  the  want  of  it  at  an  earlier  stage.  Thus,  the  distended 
bowel  may  have  given  way  just  above  the  obstruction  ;  often  it  is 
that  weak  spot  the  caecum  which  is  found  perforated  after  the  stress 
of  distension. t 

*  Not  needlessly  large,  for  fear  of  troublesome  prolapsus  later. 

t  The  following  reasons  have  been  given  in  explanation  of  this  well-known 
fact— viz.,  the  proneness  of  the  caecum  to  give  way  under  the  stress  of  distension 
and  even  when  at  some  distance  from  the  obstruction.  Dr.  Coupland  and  Mr. 
Morris  {Brit.  Med.  Journ.,  1878)  attribute  it  to  the  cid-de-sac  nature  of  this  part 
of  the  intestine  ;  its  fixity  and  dependent  position  ;  its  being  the  place  where  two 
currents  meet— viz.,  from  the  ileum  and,  in  case  of  regurgitation,  from  the  colon  ; 
and  the  pressure  to  which  it  is  subjected  between  the  iliacus  and  the  abdominal 
muscles.  Mr.  Lockwood  (St.  Barthol.  Eosp.  Reports,  vol.  xix.  p.  26)  thinks  thai 
the  explanation  lies  rather  in  the  peculiarity  of  structure  of  the  caecum,  as  it 
contains  a  very  large  amount  of  lymphoid  tissue,  and  as  its  walls  are  not 
strengthened  equally  with  other  parts  of  the  large  intestine  by  encircling  bands. 
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e  Septic  cellulitis,  erysipelas,  &c.  These  are  not  always  pro- 
fitable in  an  exhausted  patient  where  it  has  been  necessary  to 
ttm  the  bowel  at  once.  6.  Vomiting.  This  has  been  noticed  m 
I  few  cases  to  occur  obstinately  and  fatally  after  colotomy.  Mr. 
Pouper  (Brit.  Med.  Journ.,  1869,  vol.  ii.  p.  557)  thinks  that  is  not 
an  uufrequent  cause  of  death,  and  suspects  that  traction  on  the 
bowel  its  proximity  to  the  stomach,  and  the  fact  that  both  receive 
nerves  from  the  solar  plexus  will  account  for  this.  6.  Broncho- 
pneumonia, pleuritic  effusion,  especially  if  the  wound  has  become 
septic  in  an  exhausted  patient. 


INGUINAL,  ILIAC,  OR  ANTERIOR  COLOTOMY. 

Of  late  years  there  has  been  an  increasing  tendency  for  this  to 
replace  the  lumbar  operation  in  the  majority  of  cases  which  call 
for  colotomy  (vide  supra,  p.  687). 

The  advantages  claimed  for  the  iliac  operation  are  chiefly — 
(i)  It  is  easier.  Thus  (a)  the  patient,  being  on  his  back,  takes 
the  anesthetic  better  than  when  rolled  on  his  side  ;  (/3)  In  a  stout 
patient,  especially,  the  soft  parts  are  easier  to  divide,  and  the 
resulting  wound  less  deep,  and  more  readily  dealt  with  than  one 
in  the  loin ;  (7)  The  bowel  is  more  easily  reached,  and  with  less 
disturbance  of  deep-lying  soft  parts ;  (§)  There  is  no  risk  of  open- 
ing small  intestine,  or  of  failing  through  abnormality  of  the 
colon,  (ii)  The  peritoneum  being  opened  of  set  purpose,  the 
surgeon  can  examine  the  site  and  extent  of  the  disease,  (iii)  The 
shallower  wound  makes  it  much  easier  to  draw  out  the  intestine, 
and  make  a  satisfactory  angle  and  spur,  or  to  perform  colectomy, 
(iv)  The  position  of  the  anus  renders  it  more  easily  accessible  for 
the  needful  attention. 

If  the  above  advantages  are  considered  separately,  I  think  that 
there  is  no  doubt  that  the  first,  and  this  is  the  most  important 
one,  is  correct.  Where  the  colon  is  distended,  the  lumbar  opera- 
tion is  an  easy  one,  but  where  the  bowel  is  flaccid  and  lies  deeply 
far  away  in  a  fat  patient,  the  operation,  in  spite  of  the  aids  given 
at  p.  692,  is  one  of  the  most  difficult  in  all  surgery.  I  am  speak- 
ing now  from  an  experience  of  twenty-one  cases  of  my  own,  and 
a  large  number  which  I  have  seen  performed  by  my  colleagues. 
Iliac  colotomy  with  the  thinner  soft  parts,  the  deliberate  opening 
of  the  peritonaeum,  and  the  more  accessible  colon,  is  a  far  easier  and 
simpler  operation.  The  second  advantage  claimed,  that  an  iliac 
colotomy  enables  the  surgeon,  by  opening  the  peritoneal  cavity, 
to  examine  into  the  site  and  extent  of  the  disease  will  be  found 
an  important  one  (as  in  cases  of  annular  or  limited  disease  of 
the  sigmoid  when  removal  of  the  growth  may  be  possible,  or  when 
the  surgeon  is  uncertain  as  to  the  site  of  the  growth,  but  hopes 
that  an  inguinal  colotomy  may  open  the  disease  above  it).  The 
third  advantage  is  an  important  one  in  those  cases  where  a  deep 
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wound  loaded  with  fat  makes  it  very  difficult  to  bring  up  and 
anchor  a  lumbar  colon  satisfactorily.     On  the  fourth  point,  on 
which  much  stress  has  been  laid,  that  an  artificial  anus  in  the 
loin  is  placed  more  satisfactorily  for  the  patient's  needs  than  one 
in  the  lumbar  region,  there  is  something  to  be  said  on  both  sides. 
A  patient  with  an  artificial  anus  in  front  can  clean  this,  adjust  the 
pad,  and  wash  out  the  bowel  below  far  more  comfortably.    If  the 
motions  have  been  allowed  to  become  constipated,  and,  in  order  to  ' 
get  relief,  assistance  must  be  given  from  without — a  very  real 
difficulty  sometimes,  and  one  requiring  considerable  time  and 
attention  on  the  patient's  part — this  can  be  done  very  much  more 
easily  with  an  anus  in  the  iliac  region.    On  the  other  hand,  the 
passage  of  flatus  or  the  effluvium  of  a  suddenly  escaped  motion 
will  be  greater  annoyances  with  an  anus  placed  in  front.    And  it 
is  obvious  that  in  some  conditions  of  daily  life  a  lumbar  opening 
may  be  very  superior  to  one  in  front.  Thus  at  one  time  I  watched 
for  seven  years  a  case  of  lumbar  colotomy  which  I  performed  in  a 
young  married  woman,  aged  twenty. 

The  disadvantages  of  iliac  colotomy  next  require  attention. 

1.  There  is  the  opening  of  the  peritoneum.  While  I  readily 
allow  that  antiseptic  details,  faithfully  followed,  have  gone  far  to 
remove  the  old  dread  of  the  peritonaeum,  there  is  no  doubt  that  a 
general  adoption  of  iliac  colotomy,  with  its  necessary  opening  of 
the  peritonaeum,  in  ail  cases  and  by  all  operators,  will  add  to  the 
risk  of  the  operation,  especially  when  the  bowel  is  distended  and 
faecal  extravasation  most  difficult  to  guard  against.  The  point  is 
also  alluded  to,  pp.  694,  706.  The  condition  of  our  patients  before 
colotomy,  too  often  low  and  poor  in  repair,  and  the  readiness  with 
which  a  little  peritonitis,  ultimately  fatal,  may  be  excited  must  not 
be  forgotten  here. 

2.  A  much  larger  amount  of  prolapsus  follows  this  than  the 
lumbar  operation.  Of  this  there  can  be  no  doubt  whatever.  It 
must  be  so,  on  anatomical  grounds,  viz.,  the  far  greater  mobility  of 
the  sigmoid  colon,  the  greater  laxity  of  the  soft  parts  in  the  groin, 
as  compared  with  those  in  the  loin,  where  we  have  the  lumbar 
fascia,  psoas,  and  kidney.  These  points,  together  with  the  fact 
that  in  walking,  standing,  and  sitting  *  the  small  intestines  must 
necessarily  tend  to  push  upon  and  protrude  an  inguinal  artificial 
anus,  all  explain  why  prolapsus  after  inguinal  is  so  much  more 
marked  than  after  lumbar  colotomy.  This  result,  if  the  prolapsus 
be  a  large  one,  causes  great  discomfort  to  the  patient,  the  project- 
ing, moist,  readily  bleeding  mass  in  the  groin  interfering  much 
with  cleanliness  and  locomotion.  While  the  precautions  given 
later  will  serve  to  diminish  the  amount  of  prolapsus,  this  will 


*  «'  A  pad  and  bandage  which  is  satisfactorily  adjusted  with  the  patient 
standing,  will  require  readjustment  with  the  patient  sitting.  .  .  .  •  I  have  een 
consulted  by  several  subjects  of  iliac  colotomy  on  this  point,  and  found 
grievance  to  be  a  real  one  "  (Bryant,  Lancet,  1881,  vol.  ii.  p.  1215). 
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Iwavs  ffive  more  trouble  here  than  in  the  lumbar  region;  a 
tendency  to  large  prolapsus  there  is  quite  exceptional,  with  iliac 
rolotomy  it  is  the  rule.  On  the  other  hand,  it  is  fair  to  remember 
that  an  artificial  anus,  as  opposed  to  a  fsacal  fistula,  is  much  more 
easily  secured  after  an  iliac  colotomy. 

a  Another  objection  to  iliac  colotomy,  and  one  which,  I  thought, 
would  be  found  a  real  one,  is  that  for  disease  high  up  in  the 
rectum  or  of  the  sigmoid  flexure,  an  iliac  opening  would  be  placed 
too  near  the  seat  of  mischief,  does  not  seem  to  have  been  verified. 
Rectal  cancer,  for  which  iliac  colotomy  is  usually  performed,  very 
rarely  extends  high  enough  up  to  give  any  trouble.  If,  on  per- 
forming the  iliac  operation,  the  surgeon  conies  down  on  a  growth 
in  the  sigmoid,  he  must  resect  it,  or  make  an  opening  above  it,  or 
perform  a  lumbar  colotomy. 

Operation  (Figs.  175  and  176). 

The  parts  being  duly  cleansed  and  shaved  when  needful,  an  inci- 
sion 2  or  2\  inches  long  is  made  \\  inch  above  and  parallel  with 
the  outer  part  of  Poupart's  ligament — the  anterior  superior  spine. 
There  are  two  points  here  of  the  greatest  importance  from  their 
hearing  on  the  chief  drawback  of  this  operation,  prolapsus.  Mr. 
Cripps  ("  Complications  arising  in  Inguinal  Colotomy,"  Brit.  Med. 
Journ.,  Oct.  19,  1895)  nn0^s  tnat  by  making  his  opening  in  the  abdo- 
minal wall  somewhat  higher  than  in  his  earlier  cases,  there  is  much 
less  tendency  to  protrusion.  He  now  makes  his  "  incision  nearly  as 
high  as  the  level  of  the  umbilicus,  so  that  the  wall  of  the  lower 
part  of  the  abdomen,  where  the  pressure  is  greatest,  is  left  intact." 
The  other  point  to  be  insisted  on  is  that  wherever  the  opening  is 
made,  it  should  be  as  small  as  possible.  The  freer  the  incision, 
the  weaker  the  abdominal  wall — already  naturally  weak  here — and 
the  more  certain  is  a  large  prolapsus  to  follow.  In  an  ordinary 
case  of  iliac  colotomy  for  rectal  cancer,  the  operator  should  en- 
deavour to  find  the  sigmoid  with  an  opening  admitting  one  finger 
to  explore  deeply,  if  need  be,  as  far  as  the  pelvic  brim,  and  hook 
up  the  sigmoid.  In  more  difficult  cases  the  above  small  opening 
should  be  enlarged  at  either  end  with  blunt-pointed  scissors, 
cutting  on  the  left  index  finger  as  a  director.  The  layers  of  the 
abdominal  wall  (p.  595)  having  been  divided,  and  all  haemorrhage 
arrested,  the  peritonaeum  is  then  raised,  and  slit  up  with  scissors 
for  about  two-thirds  of  the  wound  already  existing.  The  parietal 
peritonaeum  is  now  stitched  to  the  cut  skin  on  either  side  by  a  few 
points  of  chromic  gut  suture.  This  ensures  peritonaeal  surfaces 
being  in  contact  when  the  colon  is  brought  up  into  the  wound. 
This  step  has  been  criticised  as  unnecessary  and  as  likely  to 
increase  the  tendency  to  prolapsus.  As  the  bowel  will  gradually 
form  adhesions  with  the  margin  of  the  skin  wound,  the  above  pre- 
caution cannot  be  said  to  be  absolutely  needful ;  but  as  it  is  well, 
especially  in  the  patients  who  come  to  us  for  colotomy,  to  assure 
speedy  and  firm  union,  I  always  make  use  of  it.  With  regard  to 
this  step  increasing  the  tendency  to  prolapsus,  the  precautions  just 
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given  will  obviate  this.    While  the  above  suturing  is  goine-  0* 
small  sponge  should  be  placed  in  the  wound.    Either  the  si  ■) 
or  the  omentum  or  small  intestine  may  be  seen  in  the  wound^Tf 
either  of  the  two  latter  present,  and  the  omentum  may  do  so ' 
persistently,  they  are  returned,  and  the  colon  sought  for  withal?' 
finger.    It  is  usually  close  at  hand,  and  may  be  recognised  by  tl  ° 
scybala  which  it  contains.    In  difficult  cases  the  bowel  will  h 
found  by  searching  in  the  iliac  fossa,  tracing  up  the  rectum  * 
finding  the  descending  colon  over  the  kidney.    It  is  well' T 
remember  that  anterior  colotomy  is  not  always  the  easy  operatic^ 
(as  regards  finding  the  bowel)  that  it  is  represented  to  be.  Mr 

Fig.  175. 


(Cripps.) 


Gripps  speaks  (loc.  supra  cit.)  of  occasionally  having  had  great 
difficulty  in  finding  the  bowel. 

In  one  case,  after  a  long  search,  he  was  unable  to  find  the  bowel ;  the  nurse 
being  directed  to  give  an  injection  of  water,  the  finger  near  the  brim  of  the 
pelvis  then  felt  a  piece  of  intestine  which  had  before  been  overlooked  becoming 
distended,  and  the  sigmoid,  which  was  lying  almost  over  in  the  right  iliac 
region,  was  thus  detected.  In  these  cases  of  difficulty  Mr.  Cripps  thinks  that 
the  colon  will  almost  invariably  be  found  nearer  the  middle  line  of  the  abdomen 
than  where  the  operator  has  been  searching. 

In  a  case  of  Mr.  Cooper's,  reported  by  Dr.  Pennington,  of  Chicago  (Journ. 
Amer.  Med.  Assoc.,  1893,  v0^  P-  773)>  *ne  operator,  having  failed  to  find  .the 
sigmoid,  water  was  injected  into  the  rectum,  and  was  noticed  to  pass  into  the 
right  iliac  fossa.  The  opening  in  the  left  side  being  closed,  an  incision  was 
made  in  the  right  inguinal  region,  where  the  gut,  presumably  the  misplaced  sig- 
moid, was  readily  found.    The  patient  made  a  good  recovery. 

The  bowel  being  found,  a  loop  of  it  is  drawn  up  into  the  wound. 
In  the  next  step  the  operator  should  carefully  follow  Mr.  Cripps 
( Brit.  Med.  Journ.,  1 889,  vol.  i.  77 1).  To  avoid  the  prolapse  which  is 
certain  to  occur  if  loose  folds  of  the  sigmoid  remain  immediately 
above  the  opening,  this  surgeon  gently  draws  out  as  much  loose 
bowel  as  will  readily  come,  passing  it  in  again  at  the  lower  angle 
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*  is  drawn  out  from  above.  In  this  way,  after  an  amount 
aS  •  I  from  one  to  several  inches  have  been  passed  through  the 
rl711?no  more  will  come.  Two  silk  sutures  are  next  passed  at 
Sval  of  2  inches  through  the  upper  longitudinal  band^.e., 
ftrU  to  the  attachment  of  the  mesentery  (Fig  175)- 
These  sutures,  which  are  left  long,  serve  to  steady  the  bowel  white 
,  t  hemz  sutured,  and  are  useful  as  guides  when  the  bowel  is 

Ld  *  The  colon  is  now  fixed  to  the  skin  and  parietal  peri- 
?Znm  on  either  side  by  fine  carbolized  silk  sutures,  six  or  eight 
hSn*  inserted  on  either  side.  Mr.  Cripps  advises  that  the  sutures 
for  the  lower  side  should  pass  through  the  lower  longitudinal  band, 

Fig.  176.+ 


(Cripps.) 

since  this  is  a  strong  portion  of  the  gut  (Fig.  176).  The  upper 
longitudinal  band,  through  which  the  guide-sutures  have  already 
been  passed,  occupies  the  middle  of  the  wound.  The  bowel  being 
next  drawn  down,  the  upper  sutures  are  inserted  close  to  the 
attachment  of  the  mesentery.  The  sutures  should  be  passed  with 
fine  curved  needles,  first  about  £  inch  from  the  margin  of  the  skin, 
and  then  through  the  peritonseal  and  partly  through  the  muscular 
coat  of  'the  bowel,  great  care  being  taken  not  to  perforate  the 
mucous  coat.  After  all  the  sutures  have  been  parted,  they  are 
tied  up,  but  not  too  tightly.  Some  green  protective  and  iodoform 
gauze  wrung  out  of  carbolic-acid  lotion  should  be  then  applied 
over  the  bowel,  and  firm  pressure  maintained.^    The  bowel  may 

*  As  stated  in  the  account  of  colotomy  and  gastrostomy  by  two  stages,  the 
exposed  surface  of  the  viscus  is  so  altered  with  lymph,  &c,  that  guiding  stitches 
should  always  be  made  use  of  in  adults. 

t  This  and  the  preceding  figure  I  owe  to  Mr.  Harrison  Cripps. 

+  This  is  especially  needed  during  the  first  few  days.  Mr.  Cripps  insists  on 
the  nurse  sitting  by  the  bedside  to  apply  pressure  if  vomiting  occurs. 
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be  opened  between  the  guide-sutures,  on  the  third  or  fifth  dav  * 
No  ana)sthetic  need  be  given  ;  if  the  patient  is  nervous,  a  20  ne  • 
cent,  solution  of  cocaine  may  bo  applied.  A  few  days  later  all  the 
bowel  that  projects  above  the  skin  is  cut  away  with  scissors 
Spencer  Wells'  forceps  being  applied  to  each  bleeding  point. 

All  sutures  should  be  removed  by  the  tenth  day,  earlier  if  anv 
redness  is  present. 

Mr.  H.  Allingham  (Brit  Med.Journ.,  1892,  vol.  i.  p.  101 3)  believed 
that  the  above  method,  while  preventing  prolapse  from  the  upper 
end,  will  not  prevent  its  taking  place  from  the  lower  when  the 
mesentery  is  long.  He  accordingly,  instead  of  pulling  out  the 
sigmoid  until  it  is  tight  at  its  upper  end  only,  pulls  the  bowel  out 
until  it  is  tight  at  the  upper  and  lower  ends  alike,  a  step  involving 
the  withdrawing  and  heaping  up  outside  the  abdomen  many  inches 
of  intestine  when  the  mesentery  is  long.  To  keep  the  loop  in  situ 
a  stitch  is  put  through  the  skin  on  one  side,  then  through  the 
mesentery  behind  the  bowel,  back  again  through  the  mesentery, 
and  then  tied  to  the  end  of  the  suture  which  has  passed  through 
the  skin.  When  this  is  tightened,  the  peritoneum  of  the  meso- 
colon is  kept  pressed  against  the  parietal  peritoneum,  and  quickly 
adheres.  The  gut  is  also  fixed  to  the  edges  of  the  wound  in  tbe 
ordinary  way,  and  opened  about  the  third  day.  After  about  a 
week  Mr.  Allingham  cuts  away  all  the  projecting  intestine,  some- 
times removing  as  much  as  a  foot,  a  clamp  being  first  applied  close  • 
to  the  skin,  while  all  above  the  clamp  is  cut  away.  The  clamp  is 
left  on  for  twenty-four  hours.  As  inguinal  colotomy  is  chiefly 
performed  for  rectal  cancer,  this  method,  as  I  wrote  in  a  former 
edition,  appear  to  me  to  be  needlessly  severe.  The  kind  of  patient 
with  whom  the  surgeon  is  now  usually  dealing  must  never  be  lost 
sight  of.  They  are  too  often  the  subjects  of  a  mortal  disease  with 
no  very  long  tenure  of  life  before  them,  pulled  down  in  strength 
and  feeble  in  repair.  Mr.  Treves  also  condemns  the  above  method 
very  strongly.  "  There  is  nothing  to  recommend  this  mutilation, 
and  most  surgeons  will  join  with  Mr.  Bryant  and  others  in  their 
condemnation  of  this  uncouth  proceeding  (Operative  Surgery,  vol. 

ii-  P-  375)- 

In  his  later  papers  Mr.  Allingham  admitted  the  severity  of  this 
proceeding  for  cases  of  cancer,  and  now  reserves  it  for  "  cases  of 
simple  stricture  where  patients  might  live  for  years." 

Mr.  Cripps'  far  simpler  and  milder  method  described  above,  pull- 
ing out  as  much  loose  sigmoid  as  will  easily  come,  returning  the 
slack  at  the  lower  end  of  the  wound  as  it  is  drawn  out  from  the 
upper,  and  fixing  in  the  wound  a  good  loop  of  the  part  which 
is  found  to  be  tight,  will  be  found  amply  sufficient.  When  the 
projecting  loop  has  been  pared  down  as  advised  above,  two 
openings  will  be  seen  separated  by  an  efficient  spur.    Through  the 


*  Vomiting,  and  distension  of  the  abdomen,  are  other  indications  for  opening 
the  bowel  early. 
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lower  of  these  the  rectum  can  be  washed  out,  and  the  removal  of 
any  fseces  lying  above  the  disease  facilitated.    Gradually,  usually 
in  about  a  month,  the  patients  will  begin  to  acquire  some  control 
over  their  artificial  opening,  but  it  will  not  be  till  several  months 
after  the  operation  that  they  can  be  said  to  become  comfortable  in 
this  respect,  and  acquire  satisfactory  control  over,  and  management 
of  their  artificial  anus.   And  for  the  rest  of  their  life  discharge  of 
hlood  and  slime  will  occur  from  the  anus  with  frequency,  varying 
according  to  the  rate  of  growth  of  the  original  disease.    This  must 
be  met  by  astringent  injections  and   suppositories.  Diarrhoea 
must  be  treated  by  strict  attention  to  diet,  and  by  astringents  : 
escape  of  offensive  flatus  or  feces  from  the  artificial  anus,  which 
is  more  perceptible  to  the  patient  after  the  opening  is  made  in 
front,  may  be  met,  by  the  use  of  charcoal,  a  teaspoonful  being 
given  twice  a  day,  or  the  following  may  be  taken  twice  a  day  in  a 
capsule  or  cachet,  viz.,  betol,  salol,  salicylate  of  bismuth,  of  each 
gr.  v  (Mr.  C.  Heath,  Brit.  Med.  Joum.,  vol.  i.  1892,  p.  1243). 

Where  the  colon  is  undistended,  and  the  surgeon  can  leave  the 
bowel  which  he  has  withdrawn  as  long  as  he  likes,  there  is  a  very 
simple  method  of  keeping  the  bowel  in  situ,  introduced  by  Mr. 
Eeeves  {Brit.  Med.  Joum.,  vol.  i.  1892,  p.  66),  which  I  have  used 
on  five  occasions,  and  found  very  efficient.  The  sigmoid  being 
pulled  out  through  an  opening  in  the  peritoneum,  just  large 
enough  to  allow  the  loop  to  rest  in  it  without  constriction,  as  soon 
as  the  descending  colon  is  found  to  be  nearly  taut,  a  pair  of  dress- 
ing forceps  is  pushed  through  the  mesentery  about  a  quarter  of  an 
inch  from  its  attachment  to  the  bowel,  and  a  straight  piece  of 
catheter  No.  10  or  12,  or  bougie,  four  inches  long  and  quite 
clean,  or  a  vulcanite  rod  is  caught  in  the  forceps  and  drawn 
through.  This  is  then  supported  outside  the  abdominal  wall  at 
either  end  with  an  aseptic  dressing.  If  the  meso-sigmoid  is  thick 
and  laden  with  fat,  a  nick  may  be  made  over  the  forceps  and  rod 
any  vessel  being,  of  course,  avoided.  The  bowel  should  be  opened 
on  the  third  to  the  fifth  day,  but  the  rod  should  be  left  in  situ  two 

rfc\l  left  l0nger'  aS  ^  appearS  t0  £orm  a  better  sPur  the  longer 
I  prefer  a  piece  of  a  solid  bougie  or  a  glass  rod  as  more  certainly 
stenhsed  and  though  Mr.  Eeeves,  in  three  cases  he  mentions,  has 
found  that  the  bowel,  after  the  withdrawal  of  the  rod,  retracts  by 
its  own  weight  and  the  traction  on  its  mesentery  as  far  as  its 
ZSTB*  °W  Xt'  1  Prefer'  aS  S00n  as  the  wo™d  ^  healing 
S'at  p.S704.  ^        Sigm°id  t0        l6Vel  °f  tte  Skin'  a* 

alwmtCaVe  °bjeCte/  t0  nhis  method  as  unsafe>  becaus«  l^ble  to 

TuCed  If  S  P  M l0u°P  °f  Sigm°id'  aS  the  latter  is  *<* 
rariw    \  \Q  W°Und  m  the  abdominal  wall  and  that  in  the 

ound^tT  \6  ^ept  as  *ma11  aS  p0S8ibl6'  and  the  ^oia  ™adily 
*una  and  withdrawn  through  an  opening  which  encloses  it  safely 

2  Y 
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on  all  sides,  I  believe  the  above  accident  will  not  occur.  If  there  ha 
been  any  difficulty  in  the  operation,  and  a  larger  opening  has  been 
required,  sutures  uniting  the  bowel  to  the  edges  of  the  wound 
should  be  employed  as  well  as  the  rod. 

Where  obstruction  is  present,  the  bowels  much  distended,  and 
the  sigmoid  requires  immediate  opening,  anterior  colotomy  may  still 
be  employed,  but  additional  care  must  be  taken  in  handling  the 
intestines  and  in  preventing  any  escape  of  fascal  fluid  or  gas  into 
the  peritoneal  cavity. 

The  following  methods  may  be  adopted : 

Extra  pains  having  been  taken  to  suture  the  bowel  accurately 
to  the  edges  of  the  wound,  the  distended  gut  is  incised,  and  the 
fasces  as  they  flood  the  wound  are  washed  away  by  a  stream  of 
warm  water,  which  is  kept  constantly  pouring  over  the  wound  for 
ten  minutes  until  the  distension  is  relieved.  The  wound  is  then  most 
carefully  scrutinised  and  washed,  and  the  dressings  applied  (Cripps). 

Mr.  Barker  (Man.  of  Surg.  Oper.,  p.  309)  advises  that  the 
distended  intestine  should  be  opened  with  a  fine  trocar.  On  with- 
drawing the  cannula  the  puncture  is  at  once  closed  by  mucous 
membrane.  In  one  case  Mr.  Barker  drew  off  the  fluid  through  a 
temporary  puncture  for  several  days  before  a  permanent  opening 
was  established.    The  patient  made  an  excellent  recovery. 

The  objection  to  this  method  is  that  where  distension  is  urgent 
it  will  be  difficult  to  give  sufficient  relief  by  a  trocar  which  is  of 
such  small  bore  that  a  puncture  by  it  will  be  safe. 

Mr.  Mayo  Bobson  has  modified  this  plan  on  two  occasions  with 
Success,  by  puncturing  the  bowel,  already  stitched  to  the  side,  with 

a  large  trocar  and  cannula,  then  fixing  india- 
rubber  tubing  on  to  the  cannula,  so  that  the 
liquid  fasces  may  be  conveyed  into  an  antisep- 
tic solution  by  the  bedside,  thus  preventing 
fouling  of  the  peritoneum  or  wound. 

To  save  the  trouble  of  fixing  the  tubing 
on  to  the  cannula  when  in  the  bowel,  Mr. 
Bobson  has  fixed  the  tubing  on  the  cannula 
first  and  then  pushed  the  trocar  through  it. 
When  the  trocar  is  withdrawn,  the  slit  in 
the  tubing  immediately  closes,  and  prevent? 
anything  passing  through  it.  This  has  led 
Mr.  Bobson  to  recommend  a  trocar  with  a 
small  lateral  limb  attached,  to  allow  a  tube 
to  be  fixed  on  it  to  convey  the  fasces  away 
from  the  wound.  The  end  of  the  cannula 
within  the  bowel  is  rounded  off  so  as  to 
avoid  a  sharp  edge  ;  to  the  other  end  a  short  piece  of  tubing  is 
attached  which  embraces  the  trocar,  and  which  is  securely  closed 
by  a  ligature  as  soon  as  the  trocar  is  withdrawn.  Nothing  is  saw 
about  any  difficulty  in  retaining  such  a  cannula  in  the  bowel;  a  is 
merely  stated  that  it  may  be  held  in  position  for  the  needful  two 


Fig.  177. 


No.  1  is  for  the  large,  No.  2 
for  the  small,  intestine. 
The  lower  end  is  tied  in, 
the  upper  receives  the  drain- 
age-tube. (Paul.) 
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.  three  clays  by  strapping  applied  over  an  ordinary  antiseptic 
•Losing  (Brit.  Med.  Journ.,  vol.  i.  1892,  p.  65) 

Another  method  is  to  tie  in  a  Paul's  tube  (Pig.  177).  See  also 
Enterostomy. 

I  would  strongly  impress  on  my  younger  readers  tiie  need  01 
careful  attention  to  the  following  points  when  dealing  with 
chronic  obstruction  low  down  in  the  large  intestine  by  inguinal 
colotomy.  First,  the  sigmoid  is  difficult  to  find,  owing  to  the 
tendency  of  the  small  intestine,  much  distended,  to  crowd  out  of  the 
wound.  It  is  very  easy  during  the  necessary  handling  of  such 
intestine  to  make  small  tears  in  the  peritoneal  coat.  In  meeting 
the  above  difficulty  the  operator,  if  he  cannot  find  the  Sigmoid 
quickly,  should  enlarge  the  wound  and  pack  away  the  small 
intestine  with  flat  sponges  attached  to  forceps.  The  second  point 
is  the  great  care  needed  in  suturing  a  distended  sigmoid  when  it 
is  brought  to  the  lips  of  the  wound,  it  being  now  very  easy  to 
perforate  the  mucous  coat,  and  thus  cause  an  escape  of  flatus  or 
feeces  before  the  peritoneal  cavity  is  shut  off. 

Madelung's  Modification  of  Colotomy. — This  has  been  largely 
used,  both  in  the  lumbar  and  inguinal  operation,  abroad.  In  this 
country  it  has  not  found  favour.  It  consists  in  drawing  out  the 
bowel  sufficiently,  packing  the  wound  with  small  sponges  attached 
to  silk,  while  the  loop  of  intestine  which,  if  full,  should  be  emptied 
as  far  as  possible  by  squeezing  its  contents  upwards,  is  packed 
around  with  tampons  of  iodoform  gauze.  The  intestine  being 
clamped  or  held  by  the  fingers  of  assistants  is  next  cut  across. 
The  clamp  is  then  removed  from  the  lower  end,  which  is  emptied, 
cleansed,  and  closed  by  careful  suturing,  viz.,  one  continuous,  and 
then  others  by  Lembert's  method,  causing  efficient  inversion  of  the 
sutured  extremity.  This  end  is  then  dropped  back  into  the  peri- 
toneal cavity.  The  upper  end  is  now  fixed  in  the  wound  or  is 
drained  by  tying  a  glass  tube  in  it  to  which  india-rubber  is 
attached,  by  the  method  of  Mr.  Paul  (Fig.  177)  (Brit.  Med.  Journ., 
vol.  ii.  1 89 1,  p.  118),  or  that  of  Mr.  J essett  (Surgical  Diseases  of  the 
Stomach  and  Intestines,  p.  306). 

The  above  method  has  never  been  much  used  in  this  country, 
for  the  following  reasons  : — 

1.  The  great  advantage  which  it  claims — of  preventing  the 
passage  of  fasces  into  the  lower  part  of  the  bowel,  may  be  secured 
by  much  simpler  means,  viz.,  pulling  out  the  bowel  sufficiently  to 
get  an  efficient  spur,  and  cutting  away  the  intestine  afterwards. 

2.  It  has  inherent  grave  objections  : — 

(a)  It  has  happened  again  and  again  that  when  the  mesentery 
is  long  the  sigmoid  has,  unknown  to  the  operatoi%  become  twisted, 
and  thus,  when  it  is  drawn  up  into  the  wound,  the  upper  instead 
of  the  lower  end  may  be  closed  and  returned.  In  such  a  case 
taecal  extravasation  through  the  sutures  into  the  peritoneal  cavity 
must  occur.  Mr.  PL  Allingham  states  (Brit.  Med.  Journ.,  1891, 
vol.  n.  p.  337)  that  in  seven  of  his  inguinal  colotomies  the  gut  must 
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have  been  thus  "  twisted,"  as  faeces  came  away  through  the  low 
of  the  two  openings.  He  states  that  he  knows  of  a  fatal  termin 
ation  from  this  cause  in  several  cases  in  which  Madelung's  opera" 
tion  has  been  adopted.  Mr.  Cripps  (ibid.  p.  447)  has  met  with 
two  cases  in  which  what  he  believed  to  be  the  lower  end  of  tl 
bowel  eventually  proved  to  be  the  upper.  Dr.  Landon  of  Gottingen 
(Oentr.  f.  Chir.,  Bd.  xxx.  1891)  has  explained  the  above  fact  bv 
an  autopsy.  ^ , 

In  two  cases  of  inguinal  colotomy  in  the  Gottingen  clinic,  where  the  usual 
practice  is  to  divide  the  gut  and  to  stitch  the  two  open  ends  in  the  wound,  it  was 
noticed  that  faces  always  discharged  from  the  lower  and  not  from  the  upper 
opening,  although  at  the  operation  the  lower  part  of  the  intestine  had  been 
traced  towards  the  bladder  and  the  upper  in  the  reverse  direction.  In  one  of 
these  cases,  which  terminated  fatally,  the  autopsy  showed  that  the  sigmoid 
which  was  very  long  and  freely  movable,  passed  upwards  and  outwards  as  far  as 
the  splenic  flexure  of  the  colon,  and  then  curved  downwards  and  towards  the 
middle  line,  reaching  the  rectum  after  a  long  and  tortuous  course. 

(b)  The  lower  end  of  the  bowel,  whatever  precautions  are  taken 
before  the  operation,  contains  some  faeees  above  the  site  of  the 
cancer :  if  the  lower  end  of  the  bowel  be  sutured,  these  faeces  must 
cause  irritation  and  increased  discharge  ;  if  they  be  scybalous,  and 
the  bowel  above  the  stricture  thinned,  as  it  often  is,  they  may 
bring  about  fatal  ulceration,  (c)  Closing  the  lower  end  prevents 
any  attempt  at  washing  out  the  bowel  by  syringing  through  from 
the  colotomy  opening  to  the  anus  or  vice  versd,  and  so  diminishing 
the  constant  tendency  to  sanious  mucous  discharge,  which,  if  left  to 
collect  above  the  cancer,  hastens  its  growth  and  promotes  its 
sloughing,  (d)  It  adds  to  the  severity  of  an  operation  in  patients 
who,  from  their  present  and  their  future,  need  careful  handling.  This 
is  true  of  inguinal  colotomies  when  the  bowel  is  empty.  If  it  be 
distended,  severing  the  bowel  adds  greatly  to  the  difficulties  of 
what  is  now  a  trying  operation,  and  increases  the  risks  of  conta- 
mination of  the  peritonaeum. 

This  modification  of  Madelung's  is,  I  think,  only  justifiable  when 
colotomy  is  performed  previously  to  removal  of  part  of  the  rectum : 
even  under  these  circumstances,  I  think  it  may  be  harmful,  by 
preventing  the  washing  out  of  the  intervening  bowel,  which  may 
add  so  much  to  the  comfort  of  the  patient.  Any  surgeon  about 
to  divide  the  bowel  should  make  certain  of  the  lower  end  by 
asking  an  assistant  to  pass  from  below,  if  possible,  a  small 
oesophagus  bougie. 

If  the  artificial  anus  contract  unduly,  it  must  be  dilated  wirh 
laminaria  tents  and  the  patient's  finger.  Mr.  Cripps  has  intro- 
duced a  spring  dilator  which  is  self-retaining  and  which  can  be 
worn  for  four  or  five  hours  daily.  That  this  complication  is  one 
to  be  watched  for  is  plain  from  this  passage  in  Mr.  Cripps  latest 
experience  (Brit.  Med.  Joum.,  vol.  ii.  1895,  p.  966) :  "This  is  not 
an  uncommon  sequence,  and  if  allowed  will  destroy  the  whole 
advantage  of  the  operation.  Too  small  an  opening  means  a  constant 
dribbling  of  faecal  matter,  the  motions  never  getting  freely  and  com- 
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lately  away.  These  contractions  do  not  occur  where  the  original 
Leniuo-  has  been  made  of  proper  size,  and  where  all  the  wound 
has  healed  by  first  intention,  but  occur  where  the  angles  of 
the  wound  have  failed  primarily  to  unite,  and  where  the  granula- 
tions gradually  become  converted  into  firm  contractile  tissue.  If 
the  angles  have  not  united  properly,  the  contraction  will  begin 
about  the  third  week,  and  if  at  this  time  a  little  spring  dilator  be 
introduced  and  worn  for  a  few  hours  daily  for  a  month,  the 
tendency  to  undue  contraction  will  be  obviated.  If  this  precaution 
has  been  neglected  or  be  impracticable,  the  opening  can  readily  be 
made  the  right  size  by  passing  the  finger  into  the  bowel,  and  then 
completely  cutting  through  all  the  contractile  tissue  up  to  each 
angle,  the  depth  of  the  cut  exposing  the  wall  of  the  bowel.  The 
bowel  is  now  freed  a  little  on  either  side  of  the  incision,  and  a 
curved  needle  and  silk  thread  is  passed  through  its  edge,  and 
through  the  tissues  and  skin  at  the  apex  of  the  reopened  wound. 
This  suture  is  tied,  bringing  the  gut  well  up  to  the  angle.  A 
couple  of  additional  sutures  may  be  necessary  at  the  sides." 

Mr.  Cripps  considers  that  nothing  in  the  way  of  a  plug  or 
truss  answers  so  well  as  a  dressing  of  lint  smeared  with  some 
simple  ointment,  covered  with  a  large  flat  pad  of  cotton  wool,  the 
whole  being  kept  in  position  by  a  wide  flannel  bandage,  a  perineal 
strap  being  used  if  needful.  If  a  plug  is  desired,  one  of  the  most 
comfortable  is  an  india-rubber  one,  which  can  be  introduced 
collapsed  and  then  inflated  by  the  patient.  The  chief  drawback 
is  that  the  india-rubber  requires  frequent  renewal  in  hospital 
patients. 

On  the  whole,  I  prefer  a  pad  supported  by  a  light  spring-truss, 
to  check  any  escape  of  flatus,  &c.  Its  use  should  be  begun  early, 
to  give  support  and  check  prolapsus. 

Complications  and  Difficulties  in  Inguinal  Colotomy. — Many 
of  those  given  at  p.  695  are  common  to  the  inguinal  and  lumbar 
operations.  Some  more  specially  belonging  to  the  former  operation 
will  be  given  here. 

1.  Difficulty  in  finding  the  bowel.  This  has  been  fully  entered 
into  at  p.  702.  It  is  well  to  remember  that  the  claim  so  strongly 
put  forward  that  the  inguinal  is  an  operation  of  no  difficulty,  as  com- 
pared with  the  lumbar,  is  not  always  correct.  2.  Absence  or  shortness 
of  mesentery.  I  will  here  quote  Mr.  Cripps,  from  his  latest  experi- 
ence {Brit.  Med.  Joum.,  vol.  ii.  1895,  p.  966):  "This  is  perhaps 
the  most  unfortunate  and  dangerous  complication  that  can  be  met 
with,  and  to  this  cause,  with  one  exception,  I  owe  all  my  fatal 
cases.  In  the  great  majority  of  cases,  the  mesenteiy  of  the  sigmoid 
flexure  is  amply  sufficient  to  allow  of  the  bowel  being  well  drawn 
up  m  the  wound,  and  safely  fixed  without  tension  ;  but  in  three  or 
±°ur  Per  cent;  this  is  not  so,  for  there  is  absolutely  no  mesentery, 
the  bowel  being  bound  firmly  back  against  the  posterior  parietes. 
I  his  is  either  due  to  congenital  deficiency,  or  to  malignant 
disease  behind  the  colon,  fixing  it  firmly.    The  question  to  be 
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considered  is  as  to  what  should  be  done  after  the  surgeon  has 
opened  the  abdomen  and  met  with  one  of  these  cases.    I  am 
confident,  from  my  unfortunate  experience,  that  any  endeavour  to 
invert  the  skin  and  forcibly  drag  it  down  to  the  bowel  by  the 
sutures  is  a  fatal  mistake.    The  sutures  will  certainly  cut  through 
leaving  an  open  peritoneal  cavity.    The  surgeon  has  three  choices  • 
he  may  either  abandon  the  operation  altogether,  he  may  close  the 
abdominal  wound  on  the  left  side  and  perform  a  colotomy  on  the 1 
right  side,  or  he  may  endeavour  by  some  modification  of  the  usual 
operation  to  fix  the  bowel  without  dangerous  tension.    If  he 
abandons  the  operation  altogether  I  do  not  consider  he  is  to  be 
blamed,  but  most  surgeons  would  prefer  to  close  the  wound  and 
open  the  caacum  or  ascending  colon.    Although  the  subsequent 
inconvenience  of  a  right  colotomy  is  far  greater  than  the  left,  ou 
account  of  the  less  solid  nature  of  the  fasces,  nevertheless  it  fulfils 
the  chief  purpose  for  which  colotomy  was  undertaken,  namely,  the 
establishment  of  a  permanent  safety-valve  against  death  from 
obstruction.    If  the  colon  is  absolutely  fixed  and  lying  at  some 
depth  from  the  parietal  peritoneum,  this  is  the  course  I  would 
advocate.    If  the  bowel  is  not  absolutely  fixed,  it  may  be  possible 
by  means  of  a  Hagedorn's  needle  to  suture  the  parietal  peritoneum 
to  the  sides  of  the  bowel,  leaving  sufficient  space  between  the  two 
layers  for  the  opening.    No  attempt  whatever  must  be  made  to 
draw  the  parietal  peritoneum  and  the  skin  together,  the  skin  and 
all  the  structures  above  the  peritoneum  being  excluded  from  the 
sutures.    By  merely  attaching  the  peritoneum  in  this  way,  the 
tension  on  the  sutures  is  materially  diminished.    By  opening  the 
bowel  opposite  to  the  mesenteric  attachment,  and  then  fixing  the 
cut  edges  to  the  parietal  peritoneum,  the  tension  on  the  sutures  is 
further  diminished.    In  any  case,  if  the  bowel  has  been  fixed 
with  the  least  tension,  the  patient  must  be  carefully  watched  from 
day  to  day,  and  on  the  least  sign  of  the  bowel  falling  back, 
additional  salmon-gut  sutures  should  be  at  once  passed  through  the 
whole  thickness  of  the  edges  of  the  bowel  and  the  abdominal 
walls."    I  would  suggest  another  means  of  meeting  this  difficulty, 
which  I  adopted  in  the  only  case  in  which  I  have  met  in  which 
the  sigmoid  was  absolutely  tied  down  in  the  iliac  fossa,  apparently 
from  a  congenital  absence  of  the  mesentery.    The  lower  part  of 
the  incision  being  closed,  its  upper  extremity  was  prolonged  back- 
wards into  the  lumbar  region,  where,  at  the  junction  of  the 
descending  and  sigmoid  colons,  the  bowel  was  sufficiently  mobile 
to  be  brought  up  into  the  wound.    This  course  will,  I  believe, 
always  be  found  feasible.    It  is  preferable  to  performing  a  right 
colotomy,  as  it  saves  two  wounds  and  rolling  the  patient  over  on 
to  a  recently  made  wound,  while  it  removes  an  objection  insepar- 
able from  a  right-sided  colotomy,  that  a  more  or  less  extensne 
tract  of  bowel  is  left  below  the  opening,  containing  faxes,  which  it 
is  not  easy  to  get  rid  of.    3.  Prolapsus.    The  frequency  of  this 
after  the  anterior  operation  has  been  explained  at  p.  700.    it  maj 
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f  (,A  hv  making  the  wound  as  high  up  as  possible  (p.  701)  ; 
fe  Xaw^ff  down  the  intestine  till  the  upper  end  is  tight  (Cripps), 
WA  fW  bringing:  it  out  through  as  small  an  opening  as  possible ; 
!K£a  this  opening  round*  the  bowel,  and  the  bowel  to  the 
lL  0f  the  wound,  as  securely  as  possible,  whether  a  rod  (p. .  70O 
been  used  or  no  ;  (rf)  keeping  the  patient  at  rest  until  the 
narts  have  had  full  time  to  consolidate ;  (e)  treating  assiduously 
5nv  such  causes  as  constipation,  coughing,  straining  m  micturition, 
Xc  •  (f)  trying  the  effect,  as  early  as  may  be,  of  a  light  spring- 
truss  and  pad.  The  two  following  complications  may  occur  during 
vomiting  or  coughing.  4.  Small  intestine  or  omentum  may  escape 
between°  the  piece  of  sigmoid  which  has  been  drawn  out  and  the 
edo-es  of  the  wound.  This  accident  may  be  known  by  the  urgent 
vomiting,  pain,  collapse,  and  soakage  of  serum  into  the  dressings. 
These  should  of  course  be  removed  at  once,  the  small  intestine 
cleansed  and  returned,  and  the  wound  made  safe  by  additional 
sutures.  This  accident  is  most  likely  to  occur  when  a  large  wound 
has  been  made,  an  insufficient  number  of  sutures  used,  and  the 
nurse  has  not  made  efficient  pressure  with  her  hand  over  the 
dressings  (p.  703).  Where  omentum  protrudes — a  much  rarer 
complication — it  may  be  left,  as  it  will  all  shrivel  away  gradually, 
but  additional  sutures  should  be  inserted  at  once.  5.  A  rarer 
accident,  of  which  Mr.  Cripps  has  published  an  instance  (Brit. 
Med.  Journ.,  vol.  ii.  1895,  p.  967),  is  where  the  bowel  tears  away 
from  its  attachments,  and  falls  back  into  the  peritoneal  cavity. 
This  happened  on  the  seventh  day  during  a  violent  fit  of  coughing. 

"The  released  bowel  discharged  a  considerable  motion  into  the  peritonseal 
cavity.  Fortunately,  I  saw  the  case  about  an  hour  after  the  accident.  The 
fecal  matter  was  thoroughly  washed  out  from  the  abdomen,  and  the  detached 
bowel  restitched.    The  patient  recovered."* 

6.  Strangulation  of  small  intestine  between  the  attached  sigmoid 
and  the  parietes.  An  instance  of  this  very  rare  accident  will  be 
found  recorded  by  Mr.  Cripps  (loc.  supra  tit.,  p.  967). 

A  patient  on  whom  inguinal  colotomy  had  been  performed  was  about  to  leave 
the  hospital  when  he  was  seized  with  symptoms  of  acute  obstruction,  the  pain 
being  referred  to  the  colotomy  opening.  After  three  or  four  times  vomiting  the 
patient  said  he  felt  something  slip  in  his  inside  ;  the  vomiting  ceased,  and  the 
pain  suddenly  left  him.  A  few  days  after,  feeling  quite  well,  he  was  discharged 
from  the  hospital,  and  was  re-admitted  ten  days  afterwards  in  a  dying  condition. 
The  autopsy  showed  that  a  loop  of  small  intestine  had  slipped  down  into  a 
canal,  about  an  inch  long,  between  the  attached  portion  of  the  gut  and  the  re- 
flection of  the  parietal  peritonaeum,  near  the  anterior  superior  spine.  From  this 
cause  the  intestine  must  have  released  itself  at  the  first  attack.  Mr.  Cripps 
adds  that  prompt  abdominal  section  would  have  saved  this  patient. 

*  Mr.  C.  Heath's  remarks  on  this  or  a  similar  case  {Brit.  Med.  Journ.,  vol.  i. 
1892),  p.  1243,  are  worth  the  attention  of  any  one  inclined  to  think  lightly  of  such 
an  accident  because  the  patient  recovered.  "  Of  course  we  hear  of  one  case  that 
did  recover,  but  we  do  not  hear  of  the  ninety  and  nine  cases  which  did  not." 
The  remarks  which  follow  on  the  value  of  statistics  are  too  bitter  for  me  to 
insert  them  here,  but  they  contain  a  very  large  germ  of  truth. 
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Causes  of  Death  after  Anterior  Colotomy.— Many  of  these  will 
be  the  same  as  those  given  in  the  account  of  the  lumbar  operation 
(p.  698),  and  others,  more  peculiar  to  the  anterior  operation  have 
been  so  fully  given  in  the  pages  just  preceding,  that  there 'is  no 
need  to  repeat  them  here. 


RIGHT  INGUINAL  COLOTOMY.    MAKING  AN 
ARTIFICIAL  ANUS  IN  THE  CJECUM. 

This  operation  is  but  rarely  made  use  of.  One  objection  to  it 
is  that,  owing  to  the  proximity  of  the  small  intestines,  the  intestinal 
contents  are  likely  to  be  more  liquid,  and  thus  to  cause  more  trouble 
afterwards.  It  may  be  resorted  to  under  such  conditions  as  the 
following : 

1.  When  in  chronic  obstruction  of  the  large  intestine,  the  site 
of  the  mischief  is  uncertain,  and  the  caecum  is  much  distended. 
Here,  owing  to  the  tendency  of  the  caecum  to  slough  from  over- 
distension, a  surgeon  would  be  quite  justified  in  cutting  down  upon 
the  caecum  instead  of  resorting  to  right  lumbar  colotomy,  if  he  felt 
sure  of  being  able  to  prevent  contamination  of  the  peritoneal  cavity 
from  the  escaping  faeces. 

2.  When,  during  the  performance  of  a  right  lumbar  colotomy, 
finding  the  colon  is  impossible. 

In  the  above  instances  the  caecum  would  be  reached  by  an  inci- 
sion made  over  it.  And,  personally,  when  the  surgeon  has  been 
exploring  the  site  of  an  obstruction  through  the  Tinea  alba  and 
determines  to  open  the  caecum,  I  think  it  would  be  wise  to  do  this 
through  a  second  incision  in  the  right  iliac  region,  as  I  consider  it 
risky  to  anchor  intestine  in  the  middle  line. 

Mr.  Treves  {Lancet,  vol.  ii.  1887,  p.  853)  published  a  very 
successful  case,  in  which  exploration  in  the  middle  line  detected  a 
stricture  at  the  termination  of  the  descending  colon.  As  the 
caecum  was  enormously  distended,  its  peritoneal  coat  having  given 
way  at  several  spots,  he  brought  the  caacum  into  the  wound  in  the 
linea  alba,  bringing  all  the  most  damaged  part  out  of  the  wound, 
which  was  united  around  it.  A  puncture  of  the  caecum  through 
one  of  the  rents  allowed  an  immense  amount  of  gas  to  escape. 
Fortunately  no  faeces  were  seen.  The  hole  in  the  bowel  was 
clamped,  and  the  wound  dressed  with  iodoform.  When  the  bowel 
was  opened  on  the  fifth  day  a  large  quantity  of  faecal  matter 
escaped.    Six  months  later  the  patient  was  in  excellent  health. 

On  the  other  hand,  the  case  of  Mr.  Cripps,  which  I  quoted  at 
p.  711,  shows  how  very  small  a  space  between  anchored  bowel 
and  the  parietes  may  be  sufficient  to  bring  about  a  fatal  strangula- 
tion. 

Operation. 

This  differs  so  slightly  from  a  left-sided  iliac  colotomy  that  very 
little  more  need  be  said. 
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The  incision  should  be  about  three  inches  long  over  the  distended 
intestine,  or  parallel  with  the  outer  part  of  Poupart's  ligament  and 
the  iliac' crest.  There  is,  usually,  no  meso-cascum;  but  from  the 
few  published  cases  there  does  not  appear  to  have  been  any 
difficulty  in  getting  the  cascum  satisfactorily  into  the  wound. 

MAKING-  AN  ARTIFICIAL  ANUS  IN  THE 
TRANSVERSE  COLON. 

This  is  the  most  rarely  performed  of  all  the  colotomies.  Mr.  H. 
Allingham  gives  three  cases  in  his  book  on  Colotomy,  p.  1 70,  one 
of  his  own,  and  two  performed  at  St.  George's  Hospital. 

In  one  chronic  obstruction  was  present,  and  a  median  incision  showed  a  growth 
in  the  descending  colon.  The  lower  part  of  the  exploring  incision  having  been 
closed,  in  the  upper  two  inches  the  parietal  peritoneum  was  stitched  to  the 
skin,  the  transverse  colon  was,  brought  out  here  and  stitched  in  the  usual  way. 
The  bowel  was  opened  the  next  day.  In  another  case,  opening  the  transverse 
colon  was  preferred  to  lumbar  colotomy,  on  account  of  the  difficulty  of  making  a 
satisfactory  spur  in  the  latter  position. 


CHAPTER  IV. 


OPERATIONS  OF  THE  KIDNEY  AND  URETER. 

NEPHROTOMY— NEPHRO-LITHOTOMY  —  CALCULUS  IN 
URETER— NEPHRECTOMY— NEPHRORRAPHY. 

NEPHROTOMY. 

As  this  operation  is  performed  by  the  same  steps  which  form 
the  preliminaries  of  more  important  operations,*  and  as  the  con- 
ditions which  call  for  it  are  dealt  with  a  little  later  it  will  not  be 
separately  considered  here. 

NEPHRO-LITHOTOMY. 

Indications. — Before  a  nephro-lithotomy,  safe  as  it  usually  is, 
is  decided  upon,  the  following  points  should  be  considered  : 

A.  That  failures  to  find  a  stone  are  by  no  means  infrequent. 
— Nephro-lithotomy  is  one  of  those  advances  in  modern  surgery  in 
which  the  operation  has  outstripped  the  diagnosis.  What  with 
the  pitch  of  excellence  to  which  our  anEesthetics,  instruments, 
and  the  aseptic  precautions,  both  during  and  after  the  operation, 
have  been  brought,  what  with  the  comparative  simplicity  and 
uncomplicated  surroundings  of  the  organ  which  we  attack,  the 
operation  of  nephro-lithotomy  has  been  rapidly  perfected,  while 
the  diagnosis  of  stone  in  the  kidney  often  remains  uncertain  to 
the  last.  Mr.  H.  Morris,  in  his  address  before  the  Medical 
Society  in  1885,  said  he  knew  of  fifteen  cases  more  or  less 
typically  indicative  of  renal  calculus,  in  which  an  exploratory 
operation  failed  to  find  a  stone.  There  is  strong  reason  to  believe 
that  while  every  successful  case  of  nephro-lithotomy  is  published, 
a  large  number  of  unsuccessful  explorations  are  never  heard  of. 
To  mention  my  own  experience,  while  I  have  on  twenty-one 
occasions  removed  calculi  by  nephro-lithotomy,  I  have  six  times 
explored  kidneys  for  stone,  both  by  multiple  puncture  and  incision, 
without  result.    These  six  cases  must  be  alluded  to  : 

(1)  A  case  of  lithiasis  in  a  hypochondriac,  who  greatly  exaggerated  his 
symptoms,  and  having  heard  of  nephro-lithotomy,  asked  for  the  operation. 


*  See  the  full  account  of  nephro-lithotomy  which  follows. 
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n    p.,  Smith  whose  patient  he  was  originally,  and  I  were  very  doubtful  about 
J'      'Lee  of  a  calculus.    After  the  operation  the  pain  was  lost  with  suspicious 
*vll  and  the  patient  remained  well  when  last  seen,  seven  months  later.  As 
TaTIoI  explore,  with  a  sound,  the  pelvis  and  calyces  in  this  case  (p.  726),  it 
«ible  that  I  overlooked  a  small  stone,  which  subsequently  became  fixed  and 
13  ?         M  A  case  of  painful  movable  kidney,  in  which  the  pain  was  referred 
fin  attack "of  gonorrhoea,  which  perhaps  set  up  slight  pyelitis.    (3)  Malignant 
0     '  involving  the  last  dorsal  nerve,  secondary  to  carcinoma  of  the  bladder. 


This  case  shows  how  closely  the  presence  of  renal  calculus  maybe  simulated,  and 
how  misleading  evidence  may  be.  Ten  years  ago  a  patient,  aged  fourty-four, 
came  under  my  care  with  hematuria,  wearing  pain,  tenderness  in  the  right  loin 
and  tm>h,  and  oxaluria.  His  childhood  had  been  passed  in  Norfolk,  and,  as  a 
lad,  he  had  been  cut  by  Mr.  Birkett  for  stone  in  the  bladder.  I  sounded  him 
twice  and  finding  no  stone,  I  swept  the  sound  in  contact  with  the  bladder  in 
different  directions,  in  the  hope  of  detaching  fragments  of  growth,  if  one  were 
present.  No  relief  being  given  by  drugs,  I  explored  the  right  kidney,  and  could 
find  nothing  abnormal.  Four  days  after  the  operation,  when  all  seemed  to  be 
doing  well,  the  patient  died  very  suddenly.  At  the  autopsy  we  found  (a)  a 
primary  carcinomatous  growth  in  the  bladder*  of  a  somewhat  unusual  kind  ; 
it  involved  the  apex,  as  a  flocculent,  superficially-ulcerated  area ;  (b)  a  ring  of 
secondary  deposit  surrounding  the  right  last  dorsal  nerve,  just  at  its  exit  from 
the  spine ;  (c)  a  mass  of  enlarged  glands  around  the  inferior  cava,  and  at  one 
spot  sprouting  into  it  ;  [d)  the  leftf  kidney  contained  a  large  branching  calculus. 
(4)  A  case  of  pain  and  hematuria  with  granular  kidney.  The  patient  here,  aged 
sixty. one,  had  constant  htematuria  and  left  lumbar  pain  ;  as  the  specific  gravity  of 
the  urine  did  not  exceed  1012,  I  contented  myself  with  exploring  the  kidney 
with  a  needle,  after  it  had  been  exposed.  Bronchitis,  running  into  broncho- 
pneumonia, largely  due  to  foggy  days,  carried  off  this  patient  on  the  fourth  day. 
The  kidneys  were  granular,  the  left  especially  so.  I  should  have  acted  much 
more  wisely  if  I  had  watched  this  patient  longer,  but  the  hsematuria  had  baffled 
much  painstaking  on  the  part  of  the  medical  man  who  sent  him  to  me,  and 
I  attached  far  too  much  importance  to  uric  acid  crystals  in  the  urine.  This  case 
came  under  my  care  before  the  papers  of  Dr.  West  and  Mr.  Bowlby,  to  which 
reference  is  made  later,  had  appeared.  (5)  This  was,  I  believe,  in  the  light  of  a 
larger  experience,  very  early  tubercular  disease.  (6)  A  case  of  cystic  disease  of  the 
kidney  (perhaps  kidneys)  simulating  renal  calculus  with  right-sided  lumbar  pain 
and  hsematuria.  This  patient,  a  gentleman,  aged  thirty -three,  was  placed  under  my 
care,  October  1895,  °y  Dr-  Bligh  of  Caterham  Valley  and  Dr.  W.  Wilson  of  Shep- 
herd's Bush.  He  stated  that  he  enjoyed  very  good  health  up  to  August  18927  when 
he  had  typhoid  fever.  In  February  1893  he  had  pain  in  the  back  and  what  was 
called  "  congestion  of  the  kidneys."  In  August  1893,  the  lumbar  pain  continuing, 
he  was  treated  for  "albuminuria."  In  December  1893,  and  October  1894,  the  patient 
was  laid  up  with  acute  attacks  of  right-sided  lumbar  pain,  and  the  urine  was  now 
of  "porter  colour."  There  were  two  attacks  in  June  and  October  1895,  of  a 
similar  character,  and  at  the  first  of  these  he  came  under  Dr.  Bligh's  care.  The 

*  The  hematuria,  frequent  micturition,  and  acid  urine  led  me  to  discuss  the 
probability  of  growth  in  the  bladder.  The  urine  was  repeatedly  examined  for 
cells,  and  the  bladder  was  sounded  under  chloroform  in  the  hope  of  detaching 
some  growth.  This  was,  however,  nullified  by  the  position  which  the  primary 
growth  occupied,  and  by  its  small  size. 

t  No  history  of  pain  had  been  given  here,  the  patient's  attention  having  been 
drawn  to  the  right  side,  where  so  terrible  a  cause  of  suffering  existed.  As  bear- 
ing on  the  occasional  latency  of  renal  calculus,  I  would  refer  my  readers  to 
P-  733- 
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pain  was  felt  in  the  right  loin,  and  passed  down  towards  the  iliac  fossa  but  not 
into  the  testicle.  There  was  tenderness  in  the  usual  spot,  under  the  last  rib.  On 
October  17  I  explored  the  right  kidney  through  the  loin.  The  kidney,  not 
enlarged,  was  studded  throughout  by  cysts  of  varying  size,  none  larger  than  a 
grape,  bluish-green  in  colour,  their  walls  consisting  of  a  very  thin  pellicle  of 
apparently  wasted  cortex ;  when  this  was  ruptured  some  yellowish-green  fluid 
came  away  with  a  little  blood,  and  left  a  smooth  concave  depression  in  the 
cortex.  Needle-punctures  in  twelve  places  failed  to  detect  any  calculus,  and  the 
same  was  the  case  when  an  incision  was  made  at  the  lower  part  of  the  convex  1 
border,  and  a  small  sound  introduced  into  the  calyces,  pelvis,  and  top  of  the 
ureter.  This  tube  when  hooked  up  with  the  finger  and  traced  down  felt  quite 
natural.  That  the  kidney  was  a  poor  one  was  shown  by  the  fact  that  when  it 
was  incised,  only  yellowish  serum  came  away,  there  being  none  of  the  usual  free 
escape  of  venous  blood.  Furthermore,  during  the  week  that  followed  the  opera- 
tion there  was  none  of  the  usual  blood-stained  urinous  soakage  of  the  dressings. 
These  required  changing  about  twelve  hours  later,  and  then  not  again  for  three 
days.  Passage  of  bright,  blood-stained  urine  on  two  occasions  showed  that  the 
ureter  was  pervious.  The  patient  made  a  good  recovery,  but  it  is  too  early  to 
say  if  this  kidney  will  shrink  up.  The  fact  that  the  organ  was  a  poor  one,  the 
urea  only  263  gr.  in  twenty-four  hours,  and  the  frequency  with  which  the  con- 
dition mentioned  above  is  bilateral,  made  us  decide  not  to  remove  it. 

B.  Symptoms  and  Conditions  justifying  Nephro-lithotomy. — 
1.  Continued  Hcematuria  or  Passage  of  Blood  and  Pus. — I  may 
at  once  be  criticised  for  putting  this  first ;  and,  indeed,  it  is  some- 
what difficult  to  decide  which  symptom  of  renal  calculus  is  clini- 
cally the  most  important.*  On  the  whole,  I  am  inclined  to  agree 
with  an  old  friend,  GL  A.  Wright,  of  Manchester  {Med.  Chron., 
March,  1887,  p.  463),  who  considers  "renal  hematuria  as  the 
only  single  symptom  of  anything  like  cardinal  importance,"  if  of 
more  than  a  year's  standing,  without  evidence  of  nephritis,  and  if 
without  a  co-existing  renal  swelling. 

A  few  words  as  to  the  character  of  the  hematuria  of  renal 
calculus  and  the  fallacies  which  must  be  borne  in  mind.  It  is  a 
hematuria  of  long  standing,  often  repeated,  frequently  increased 
by  exercise,  rarely  profuse,  and  never  producing  anasmia,  as  m 
growth  of  the  kidney.  Always  intimately  mixed  with  the  urine, 
its  tint  varies  from  a  bright  or  a  deep  red  (which  I  think  are  rare) 
to  a  smoky  or  porter-like  colour. 

Fallacies:  (a)  Hgematuria  may  be  absent  from  first  to  last. 
This,  an  undoubted  fact,  is  one  very  difficult  of  explanation^  It 
was  the  case  with  the  smaller  calculus  (Fig.  178).  And  this  is 
the  more  extraordinary,  as  the  stone  is  covered  with  minute  crys- 
talline spicules,  a  condition  which  would  have  appeared  certain 
to  lead  to  oozing  from  the  inflamed  mucous  membrane  of  the  pelvis 
in  which  the  stone  lay.  The  only  explanation  that  I  can  give  is 
that  at  the  operation  I  found  the  abdominal  muscles  extreniciy 
rigid  ;  even  when  the  patient  was  fully  anassthetised,  they  gave 
the  impression  to  the  scalpel  of  cutting  through  tissues  frozen  by 

.  *  Being  convinced  of  the  frequency  of  errors  of  diagnosis  in  renal  ^°dJ* 
have  deait  with  these  fully.    I  may  also  refer  my  readers  to  may  paper,  bnt.  -  «  • 
Journ.  1890,  vol,  i.  p.  H7- 
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ther  Now,  if  it  is  fair  to  suppose  that  on  the  other  side  of  the 
kidney  the  quadratus  and  psoas  were  as  firmly  contracted,  the 
kidney  and  the  stone  in  its  pelvis  may  have  been  so  firmly  held 
that  no  irritation  by  the  calculus  could  take  place,  and  thus  no 
hematuria,  (b)  Another  fallacy  is  that  the  hematuria  of  calculus 
may  be  only  temporary,  present  for  a  while  and  then  ceasing  alto- 
o-ether.  This  occurs,  though  rarely,  when  a  small  renal  calculus 
becomes  encysted,  (c)  The  value  of  hematuria,  though  only  occa- 
sional, is  shown  by  a  case  of  Dr.  Owen  Rees,  to  which  Mr.  Morris 
has  drawn  attention. 

It  was  that  of  a  youDg  lady  with  lumbar  pains  and  frequent  micturition,  which 
were  both  put  down  to  the  hysteria  that  was  markedly  present.  After  a  while, 
hematuria  was  found  to  be  present  on  several  occasions,  and  eventually,  after 
death,  a  mulberry  calculus  was  found  in  one  kidney. 

Other  fallacies  are  presented  by  the  host  of  kidney  conditions 
which  may  give  rise  to  haematuria — namely,  (1)  the  passage  of 
uric  acid  crystals ;  (2)  tubercular  kidney  ;  (3)  granular  kidney ; 
(4)  growths;  (5)  increased  intra-renal  pressure,  &c.  To  these  I 
shall  refer  later. 

(2)  Pain  and  Tenderness,  Lumbar  and  elsewhere. — (a)  Fixed 
lumbar  pain.  Characters :  Usually  dull,  gnawing,  pricking  or 
aching,  increased  usually  by  exercise,  twisting  from  side  to  side, 
or  flexing  the  body.*  Sometimes  it  is  relieved  by  pressure  of  the 
hand,  leading  to  thickening  and  vascularity  of  the  parts  when  they 
are  incised  at  the  operation.  (5)  Radiating  pain,  for  example,  in 
the  testis,  t  region  of  the  small  sciatic  nerve,  calf,  foot,  or  in  the 
intestine  simulating  colic.  It  is  easy  to  see  how  readily  the  pain 
of  a  renal  calculus,  if  limited  to  distant  parts,  and  if  occurring 
without  hematuria,  may  mislead.  Another  point  with  regard  to 
the  pain  of  renal  calculus  is  the  frequency  of  nocturnal  exacerba- 
tions. The  explanation  of  this  is  doubtful,  whether,  as  Mi\  Morris 
has  suggested,  from  the  passage  of  flatus  in  the  colon,  at  this  time 
over  a  stone  in  the  pelvis,  or,  as  I  venture  to  think  more  probable,  as 
accounting  for  stone  whether  in  the  pelvis  or  in  one  of  the  calyces, 
to  the  concentration  of  the  urine,  and  consequent  deposit  of  crys- 
tals, which  takes  place  at  night,  is  unsettled.  The  fact,  however, 
is  undoubted. 

In  the  case  of  a  patient,  aged  fifty-eight,  who  had  suffered  from  symptoms  of 
renal  calculus  for  thirty  years,  and  from  whose  left  kidney  I  removed  the  huge 

*  As  in  going  upstairs,  probably  from  the  pressure  on  the  kidney  by  the  con- 
tracting psoas.  But  the  relation  of  the  pain  to  movement,  and  the  kind  of  move- 
ment which  most  induces  pain,  vary  greatly.  Thus  Mr.  Butlin's  patient  is  said 
to  have  suffered  greatest  pain  when  driving,  least  when  riding.  Prolonged  walk- 
ing seems  the  most  frequent  cause. 

t  Id  a  case  of  Mr.  Butlin's  (Clin.  Soc.  Trans.,  vol  xv.  p.  113)  the  patient  sought 
relief  from  severe  neuralgia  of  the  right  testis,  which  was  generally  retracted  and 
extremely  tender.  Later  on  it  was  noticed  that  these  neuralgic  attacks  were 
associated  with  some  lumbar  pain  and  tenderness.  Complete  recovery  followed 
atter  the  removal  of  a  small,  prickly,  calcium-oxalate  calculus  from  the  pelvis  of 
the  right  kidney. 
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calculus  (Fig.  177),  the  pain  at  night  was  often  so  severe  as  to  drive  him  from 
his  bod  into  his  garden  or  the  streets  of  the  town  in  which  he  lived. 
On  the  other  hand  pain  is,  much  more  rarely,  absent. 
With  regard  to  tenderness,  Mr.  Jordan  Lloyd  (PracL,  vol.  xxxix 
p.  178),  in  a  paper  to  which  I  shall  have  again  to  refer,  writes 
thus  :  "I  attach  great  importance  to  the  evidence  to  be  obtained 
by  immediate  percussion  over  the  suspected  organ,  a  method  of 
investigation  which  has  not  received  that  amount  of  attention  to  , 
which  it  is  entitled.    It  is  best  practised  from  the  loin,  just 
beneath  the  space  between  the  tips  of  the  last  two  ribs,  and 
should  be  made  in  a  direction  upwards,  forwards,  and  slightly 
inwards.    It  is  best  for  the  patient  to  stand  upright  before  you. 
The  blow  should  be  sharp  and  decisive,  and  of  force  sufficient  to 
affect  a  structure  situated  several  inches  below  the  surface.  It 
may  also  be  practised  from  the  front,  at  a  point  midway  between 
the  umbilicus  and  ninth  rib.    "When  a  calculus  is  present,  the 
patient  will  complain  of  sharp,  stabbing  pain  at  the  moment  of 
percussion.    Other  conditions  doubtless  give  rise  to  percussion 
pain,  but  not  of  the  characteristic  stabbing  of  calculus." 

I  have  tried  the  percussion  test  of  Mr.  Lloyd  in  many  of  the 
cases  which  have  come  under  my  hands  for  nephrolithotomy 
(table,  p.  745)  since  his  paper  was  published.  In  three  the 
tenderness  was  increased,  but  in  one  only  was  there  any  "  charac- 
teristic stabbing."  In  this,  where  a  small  and  very  spiculated 
oxalate  of  lime  calculus  occupied  the  top  of  the  left  ureter,  the 
patient  at  once  said,  "You  stab  me  there."  This  patient,  No.  5 
in  the  table,  was  thin  and  spare. 

3.  Points  in  the  Previous  History. — Space  will  only  allow  of  my 
noticing  a  few  of  those  given  above,  namely,  lithiasis  and  oxal- 
uria,  history  of  a  previous  stone,  history  of  previous  colic. 

The  history  of  long-standing  lithiasis  and  oxaluria  is  of  obvious 
importance,  from  the  fact  that  the  habitual  passage  of  crystals  or 
gravel  and  the  formation  of  a  calculus  lie  not  far  apart.  But 
there  is  another  point  which  has  not,  I  think,  received  sufficient 
attention,  and  that  is,  that  in  patients  who  have  habitually,  for 
many  years,  passed  uric  acid  and  oxalate  of  lime,  there  is  a  most 
serious  risk  that  the  minute  anatomy  of  their  kidneys  will  have 
become  seriously  damaged  by  the  constant  presence  of  the  above 
crystals.  We  should  all  be  agreed  as  to  the  damaging  effect  of 
multiple  calculi  on  the  secreting  tissue  of  the  kidney.  I  would 
suggest  that  in  the  future  the  results  on  the  kidney  of  the  daily 
passage  of  crystals  of  uric  acid  and  lime  oxalate  must  receive 
sufficient  attention  before  patients  at  all  advanced  in  life  are 
submitted  to  nephrolithotomy.  Furthermore,  it  is  obvious  that 
long-continued  lithiasis  and  oxaluria  will  very  likely  have  led  to 
the  formation  of  bilateral  stones.  > 

Under  the  heading  of  Eenal  Colic,  I  would  point  out  that  Uw 
vomiting  and  nausea  which  are  thought  to  be  characteristic  ot  tne 
agony  of  a  descending  calculus  may  also  be  caused  by  a  stone 
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which  is  distending  the  renal  pelvis,  and  which  has  not  yet  begun 

^f^e^^ of^icturUion.--The  co-existence  of  irritability 
bladder  with  renal  calculus  is  well  known,  and  may  be 
nKined  either  by  nerve  disturbance,  or  by  the  blood  and  pus, 
the  over-acid  urine  which  often  accompanies  stone  in  the 
kidney.  I  had  hoped  that  this  symptom  might  prove  to  be 
Lf  nl  in  the  diagnosis  of  the  site  of  the  stone. 
We  all  know  that  it  is  to  the  pelvis  and  hilum  that  the  nerves 
re  most  freely  distributed,  and  that  it  is  this  part  of  the  kidney 
which  is  most  closely  associated  with  the  bladder.  For  some  time 
T  hoped  it  might  prove  that  if  a  patient  has  renal  calculus  and  no 
bladder  irritability,  the  absence  of  this  symptom  would  point  to 
the  stone  being  in  one  of  the  calyces  and  not  in  the  pelvis  of  the 
kidney.  The  importance  of  this  distinction,  if  it  existed,  will  be 
recognised  by  any  one  who  has  performed  nephro-lithotomy.  A 
question  always  arises  before  the  operation,  namely,  Where  shall 
I  find  the  stone,  in  the  kidney  itself  or  in  its  pelvis  ?  A  stone  in 
the  pelvis,  is,  as  a  rule,  easily  found  and  removed.  A  stone  in  the 
tissue  of  the  kidney,  even  if  near  the  surface,  is  much  more  diffi- 
cult to  find,  while  one  embedded  in  a  deeply  lying  calyx  may  be 
overlooked,  as  in  Mr.  Morris's  well-known  case  (Med.  Ghir.  Trans., 
vol.  lxviii.).  I  fear,  however,  the  above  symptom  is  not 
reliable.  Irritability  of  the  bladder  may  be  absent  with  a  stone  in 
the  pelvis  of  the  kidney,  and  may  be  present  with  the  calculus  in 
one  of  the  calyces. 

Another  point  with  regard  to  bladder  irritability  is  that  it  may 
be  of  value  in  making  that  most  difficult  diagnosis  between  a  calcu- 
lous and  a  tubercular  kidney.  Thus,  if  a  patient  with  hematuria, 
lumbar  pain,  &c,  has  irritability  of  the  bladder  which  is  not 
relieved  by  rest  in  bed,  which  continues  by  night  as  well  as  by 
day,  it  is  probable  that  this  is  due  not  to  trouble  in  the  kidney 
alone,  but  to  coexisting  ulceration  of  the  bladder,  probably  con- 
firmed by  examination  of  the  prostate  and  vesiculse  seminales  in  the 
male,  and  by  digital  exploration  of  the  bladder  in  the  female. 

5.  Absence  of  any  Condition  in  the  rest  of  the  Genito-urinary 
Tract  vjhich  will  explain  the  Symptoms  (Morris). — "  Various 
diseases  of  the  prostate — tubercle,  abscess,  and  stone,  certainly — 
may  give  rise  to  symptoms  which  simulate  renal  calculus. 

"  It  has  happened  to  me  twice  to  explore  the  kidney  for  stone,  with  negative 
results,  and  the  subsequent  course  of  the  case  has  shown  that  the  symptoms 
were  caused  by  tubercular  disease  of  the  prostate.  In  another  case,  subsequently 
to  the  exploration  of  the  kidney,  I  had  to  open  an  abscess  of  the  prostate ;  and 
in  a  fourth  case,  where  nothing  was  found  at  the  exploration  of  the  kidney,  a 
prostatic  calculus  was  discovered  after  death  "  (Morris,  Brit.  Bled.  Journ.,  1889, 
vol.  ii.  p.  1082).  • 

6.  Failure  of  Previous  Treatment  to  give  Belief. — I  can  only 
touch  on  one  point  here — i.e.,  the  question  of  the  advisability  of 
trying  to  exert  any  solvent  action  on  a  calculus  in  the  kidney. 
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Whilst,  for  myself,  I  attach  the  greatest  importance  to  the  use  of 
large  quantities  of  water,  it  is  rather  because  this,  by  washing  out 
the  kidneys,  removes  collections  of  crystals,  and  gets  the  patient 
into  a  better  state  for  operation,  than  because  I  believe  in  itg 
possessing  any  actively  solvent  action  upon  the  calculus.  I  d0 
not  forget  that  Sir  W.  Roberts  has  proved  by  experiments  on 
calculi,  both  those  without  the  body  and  those  in  the  bladder,  that 
urine  rendered  alkaline  by  fixed  alkali  has  a  distinctly  solvent  I 
action. 

Dr.  Ralfe  has  reported  {Path.  Soc.  Trans.,  vol.  xxxiii.  p.  206)  a  case  of  a 
patient,  aged  thirty  -seven,  who,  after  suffering  from  uric  acid  gravel  for  some 
years,  had  a  violent  attack  of  renal  colic,  with  profuse  hsematuria,  no  calculus 
or  gravel  being  discharged.  Alkaline  treatment  was  at  once  resorted  to,  and  for 
a  time  afforded  relief,  but  the  patient  could  not  be  persuaded  to  continue  it 
systematically.  He  was  then  ordered  to  drink  copiously  of  soft  water — filtered 
rain  water.  Two  years  later  he  began  to  pass  grit  and  scales  of  calculous  matter 
with  his  urine  ;  and  shortly  afterwards,  after  a  severe  attack  of  colic,  he  passed 
the  shell  of  what  had  evidently  been  a  solid  calculus.* 

But  it  must  be  remembered  that,  as  my  late  colleague  Dr. 
Hilton  Fagge  pointed  out  (Medicine,  vol.  ii.  pp.  373,  383),  such 
solvent  treatment  is  only  worth  trying  in  the  case  of  uric  acid 
calculi.  He  at  the  same  time  showed  that  the  greater  relative 
frequency  of  lime  oxalate  calculi  over  those  of  uric  acid,  especially 
in  patients  after  early  adult  life,  is  much  more  marked  than  is 
generally  believed. 

0.  Chief  Conditions  simulating  Renal  Calculus. — This  point 
has  not  received  sufficient  attention. 

1.  Lithiasis. — I  have  already  alluded  to  this  condition,  as  one 
which  simulates  renal  calculus  by  the  hasmaturia  which  crystals  of 
uric  acid  may  cause.  Lumbar  and  testicular  pains  are  also  points 
which  mere  lithiasis  shares  with  renal  calculus.  The  diagnosis 
will  not  be  difficult  by  watching  the  result  of  treatment  which 
only  gives  relief  in  the  one,  but  clears  up  the  other.  Exercise, 
again,  is  a  test.  A  patient  with  renal  calculus,  who  declines  or  is 
unsuited  for  operative  treatment,  is  often  much  crippled  in  carry- 
ing out  palliative  treatment,  and  made  worse  by  the  exercise 
which  is  otherwise  so  essential  to  him. 

2.  Tubercular  Kidney. — Lumbar  pain  and  tenderness,  frequent 


*  Dr.  Ealfe  (Diseases  of  the  Kidneys,  p.  523)  points  out  that  the  solvent  action 
of  distilled  water  is  due  to  several  influences.  In  the  first  place,  by  causing  a 
low  specific  gravity  of  the  urine,  it  induces  disintegration,  since  Rainey  has 
shown,  experimentally,  that  bodies  placed  in  solutions  of  different  density  to  those 
in  which  they  were  formed  undergo  molecular  disintegration.  Again,  chemical 
analysis  has  shown  that  those  calculi  that  undergo  spontaneous  disintegration 
are  always  poor  in  inorganic  constituents,  the  use  of  soft  water  diminishes  the 
supply  of  these,  even  if  it  does  not  actually  act  as  a  solvent  on  those  forming  the 
outer  crust  of  the  calculus,  and  so  increases  the  tendency  to  disintegration. 
Lastly  soft  water  probably  diminishes  the  catarrh  of  the  urinary  passages,  and 
by  diminishing  the  swelling  of  the  mucous  membrane  allows  a  small  stone  to  pass 
which  was  before  obstructed. 
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micturition,  hematuria,  are  all  common  to  tubercular  kidney  and 
renal  calculus.  The  chief  aids  in  the  diagnosis  appear  to  me  to 
b0:  (a)  the  pyuria;  (b)  careful  examination  of  the  urine ;  (c) 
early  pyrexia  ;  (d)  early  exploration  of  the  kidney. 
'  (a)  Pyuria. — This  is  usually  present  early  in  the  case  with  a 
proportionate  amount  of  albumen,  without  much  hematuria,  the 
blood  often  occurring  only  as  a  thin  layer  over  the  pus  at  the 
bottom  of  the  urine-glass,  or  as  small,  thready  clots.  With  all 
the  pus  the  urine  is  strongly  acid  at  first,  then  more  feebly  so, 
but  often  remains  slightly  acid  to  the  last,  (b)  Careful  examina- 
tions of  the  urine. — The  sediment  contains  caseous  matter,  and 
sometimes  de"bris  of  connective  tissue  can  be  made  out,  a  point 
of  much  importance.  Finally,  there  is  the  bacillus  tuberculosis. 
While  I  am  well  aware  of  the  frequent  want  of  success  in  demon- 
strating the  presence  of  the  bacillus  in  urine  as  in  bone,  I  may 
add  that  it  was  found  in  six  out  of  the  thirteen  cases  in  which 
I  have  been  asked  to  explore  tubercular  kidneys.*  (c)  Pyrexia. 
— I  do  not  here  speak  of  the  hectic  which  accompanies  the  ad- 
vanced stage,  but  the  pyrexia  which  may  be  an  important  factor 
in  the  diagnosis  much  earlier  in  the  case.  Often  intermittent  at 
first,  and  liable  to  be  overlooked  in  the  anorexia,  nausea,  and 
debility  which  accompany  it,  later  on,  and  too  late,  it  becomes 
only  too  evident  and  confirmed.  .  (d)  Early  exploration  of  the 
kidney. — This  matter  is  referred  to  later,  p.  747. 

3.  Hydro -nephrosis. — It  is  certain  that  this  condition  may 
simulate  renal  calculus  closely.  Mr.  Bruce  Clarke  has  published 
(Lancet,  ii.  1 891,  p.  984)  two  cases  of  this  kind.  The  first  was 
perhaps  an  early  stage  of  hydro-nephrosis,  and  the  pain  a  very 
prominent  feature,  dull  and  aching,  with  severer  attacks  ;  but,  as  it 
was  found  at  the  operation  that  "  the  kidney  pelvis  was  very 
slightly  dilated,"  the  case  is  not  decisive.  The  second  is  more 
convincing.  The  kidney  here  was  dilated  and  a  mere  shell,  no 
cause  being  found.  There  was  a  definite  history  of  several  attacks 
of  renal  colic,  and  Mr.  Bruce  Clarke  thought  that  these  had 
probably  been  caused  by  kinking  of  the  ureter. 

4.  Slight  Pyelitis,  not  Tubercular. — This  condition  may,  by 

*  I  may  point  out  here  that  bacteriology  will  help  the  surgeon  in  difficult 
cases.  My  colleague,  Dr.  Washbourne,  has  thus  cleared  up  two  obscure  cases 
for  me  this  year.  One,  a  delicate  woman  of  thirty-two,  with  a  tubercular  historv, 
was  sent  to  me  by  Dr.  Forty,  of  Wotton,  in  Gloucestershire,  with  obstinate  cys- 
titis and  irritable  bladder.  The  endoscope  and  digital  exploration  showed 
swollen  and  hyper-vascular  mucous  membrane,  but  detected  no  ulceration. 
Wiping  over  the  mucous  membrane  with  a  solution  of  silver  nitrate  (gr.  40—5.1) 
was  followed  by  very  great  relief  lasting  over  two  months  on  two  occasions.  At 
my  request  Dr.  Washbourne  injected  some  of  the  pus  containing  urine  (in  which 
no  bacilli  could  be  found)  under  the  skin  of  a  guinea-pig.  No  result  apparently 
ollowed,  but  when  the  animal  had  been  killed,  one  of  the  nearest  chain  of  glands 
was  enlarged,  and  caseating.  A  few  undoubted  bacilli  tuberculosis  were  found 
m  it.   This  and  the  other  case  will  be  found  in  the  Guy's  Hosp.  Bep.  1890. 
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hematuria,  pus  in  the  urine,  lumbar  and  testicular  pain,  simulate 
renal  calculus  closely.  It  may  follow  a  gonorrhoea,  perhaps  a 
previous  stone,  or  occur  in  women  after  pregnancy ;  perhaps,  as 
Dr.  M.  Duncan  thinks,  from  some  parametritis  extending  up  the 
psoas  to  the  peri-renal  fat  and  kidney. 

Movable  Kidney,  especially  if  associated  with  neuralgia,  pyelitis, 
.  or  if  recurring  with  some  of  the  reflex  causes  of  nephralgia  to  be 
mentioned  below. 

Aching  Kidney. — Under  this  title  Dr.  M.  Duncan  has  described 
a  condition,  especially  common  in  women,  which  may  simulate 
renal  calculus.  Its  chief  features  are  a  heavy,  wearying  pain, 
deep  in  the  side,  usually  accompanied  by  tenderness,  often  great ; 
the  pain  may  run  in  the  course  of  the  great  sciatic  or  anterior 
crural,  and  is  frequently  accompanied  by  irritability  of  the  bladder, 
and  by  pain  in  the  course  of  the  ureter.  The  disease  is  liable  to 
be  aggravated  by  exercise.  The  chief  points  in  the  diagnosis  of 
this  condition  are,  Dr.  Duncan  points  out,  the  absence  of  blood 
and  pus,  the  fact  that  the  "aching"  often  occurs  only  at  the 
menstrual  periods  and  is  always  worse  then,  from  the  intimate 
connection  between  the  kidneys  and  the  generative  organs,  not 
only  developmental  but  pathological. 

Nephralgias  due  to  Disease  in  Parts  adjacent  to  the  Kidney.— 
Dr.  Ealfe  (Brit.  Med.  Journ.,  1888,  vol.  i.  p.  183)  gives  some 
of  these ;  one,  he  thinks,  is  duodenal  ulcer. 

Thus,  a  patient  had  many  symptoms  of  renal  colic,  and  three  attacks  of 
paroxysmal  pain  accompanied  by  vomiting,  great  tenderness  in  the  right  renal 
region,  urine  loaded  with  uric  acid,  but  no  pus  or  blood.  The  patient,  who  was 
losing 'flesh,  recovered  with  treatment  directed  to  duodenal  ulcer.  The  same 
writer  gives  another  interesting  instance  of  intestinal  irritation  simulating  ne- 
phralgia  by  causing  severe  pain  in  the  right  hypochondriac  region.  The  patient 
was  treated  for  biliary  colic,  and  a  few  days  later,  instead  of  a  gall  stone,  a  large 
round  worm  was  passed,  giving  relief  to  the  pain. 

A  case  still  more  interesting  is  given  by  Dr.  Tirard  (Lancet,  vol.  i. 
1892  p  16).  Though  (as  the  kidney  was  only  punctured)  the  pre- 
sence of  a  calculus  cannot  be  excluded  in  this  case,  it  is  very  pos- 
sible that  the  explanation  given  below  may  meet  other  nephralgias. 
A  schoolboy,  aged  twelve,  gave  a  history  of  hematuria  with  severe 
pain,  after' another  boy  had  jumped  suddenly  and  roughly  on 
his  back  There  was  only  this  one  attack  of  hasmatuna,  but  trom 
this  time  occurred  frequent  attacks  of  severe  pain,  which  seemed 
to  return  with  any  sudden  jolting  movements,  a  railway  journey  or 
a  ride  in  a  hansom,  often  proving  sufficient  exciting  cause  It  was 
also  noticed  that  the  pain  was  worse  with  constipation  or  diarrhoea 
Although  no  certainty  was  felt  about  the  presence  of  a  renal 
calculuf,  it  was  generally  thought  that  ^%^P^J 
due  to  this.  At  the  operation  no  stone  could  be  found,  tbougn 
the  pelvis  and  the  subsLce  of  the  kidney  were .careful y  expbred 
bv  a  needle.  A  firm  cicatrix  was,  however,  discoveied,  circlin 
the  capsule  of  the  kidney  and  the  descending  colon,  and  tins  w&< 


NEPHROLITHOTOMY. 


723 


touo'h  and  so  extensive  that  it  was  thought  expedient  not  to 
Vvide  it.  The  lad  recovered,  and  is  now  able  to  keep  fairly  free 
f  -om  pain  s0  lono  as  ne  attends  closely  to  the  action  of  the  bowels. 
1  Qall  Stones  retained  in  the  Gall  Bladder  may  be  taken  for 
•ffht  reual  calculus.  Dr.  Murchison  pointed  out  long  ago  that 
they  not  infrequently  coexist.  My  old  friend,  G.  A.  Wright,  of 
Manchester,  has  recorded  {Lancet,  1885,  vol.  i.  p.  563)  a  case 
in  which  the  right  kidney  was  explored  for  a  calculus  believed 

to  be  in  the  uterer. 

On  exploring  this  tube  a  hard  spot  was  felt  near  the  brim  of  the  pelvis,  and 
taken  for  a  stone  in  the  ureter.  A  calculus  the  size  of  a  pigeon's  egg  was  re- 
moved and  found  to  be  a  gall-stone.  Acute  peritonitis  carried  off  the  patient, 
and  a  stone  was  found  to  exist  in  the  pelvis  of  the  right  kidney,  with  its  apex  in 
the  ureter. 

While  on  this  subject  of  nephralgias  due  to  conditions  of  viscera 
uear  the  kidney,  I  may  refer  to  some  remarks  of  Mr.  Godlee 
(Pract.,  vol.  xxxix.  p.  246)  in  which  he  insists  that  repeated 
attacks  of  intestinal  colic,  especially  if  accompanied  by  nausea, 
may  be  the  only  symptoms  of  the  presence  of  either  a  renal  or 
biliary  calculus,  and  that  this  fact  should  lead  the  practitioner  to 
investigate  the  state  of  the  kidney  and  urine,  bearing  in  mind  the 
possibility  of  the  symptoms  being  due  to  renal  or  biliary  calculi. 

Spinal  Disease.  The  great  difficulty  which  may  arise  in 
diagnosing  between  certain  cases  of  spinal  caries  and  renal  calculus 
is  not  yet  sufficiently  recognised.  A  writer,  already  quoted  from 
(G.  A.  Wright,  Med.  Chron.,  No.  vi.  p.  642),  thus  alludes  to  this 
matter : 

"  Where  a  local  patch  of  caries  of  a  vertebral  body  exists,  and  especially  where 
deep  suppuration  occurs  and  presses  upon  the  kidney,  as  in  a  case  of  my  own 
and  one  or  two  others  which  I  have  seen,  nearly  all  the  symptoms  of  a  calculus 
have  been  present.  In  my  own  case,  without  any  deformity  or  tenderness  of  the 
spine,  there  was  unilateral  rigidity,  testicular  pain,  intermission  of  symptoms, 
increased  frequency  of  micturition,  nausea  during  attacks,  and  oxaluria  with 
local  pain  and  tenderness.  Subsequently  an  abscess  developed,  and  on  explora- 
tion a  small  patch  of  caries  was  found,  and  the  kidney  was  felt  exposed  in  the 
anterior  wall  of  the  abscess  cavity.  Probably,  as  in  floating  kidney,  obstruction 
of  the  vessels  and  ureter  may  arise  and  cause  symptoms,  so  that  pressure  of  the 
spinal  abscess  may  disturb  the  kidney,  and  quite  possibly  give  rise  to  hsematuria." 

Interstitial  Shrinhing  Nephritis. — This  condition  may  simulate 
renal  calculus  both  by  hasmaturia  and  pain. 

Dr.  S.  West  (Lancet,  1885,  vol.  ii.  p.  104)  drew  attention  to  tne  hsematuria 
which  may  accompany  granular  kidney,  and  published  three  cases,  aged  twenty- 
one,  nineteen,  and  twenty-four  ;  in  the  first  the  haemorrhage  was  profuse.  Mr. 
Bowlby  (Clin.  Soc.  Trans.,  vol.  xx.p.  14)  also  published  three  cases,  aged  seventy- 
three,  forty-nine,  and  sixty -four ;  two  of  these  died,  and  the  kidneys  were  found 
markedly  granular.  He  points  out  the  following  as  distinguishing  this  condition 
trom  renal  calculus :— The  specific  gravity  of  the  urine,  after  the  blood  has 
c  eared  up,  only  1008  to  1015  ;  tortuous  arteries,  cardiac  hypertrophy,  and  high 
th  hi  teDsion  '  blurred-  ill-defined  discs,  some  retinitis  and  effusion  amongst 
e  blood-vessels.  The  paper  concludes  with  the  following  warning  :  "Unless 
e  recognised  that  blood  may  emanate  from  a  kidney  which  is  simply  granular, 
perations  may  be  undertaken  for  the  removal  of  renal  calculus." 
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With  regard  to  renal  pain  in  granular  kidney,  this  is  of  two 
kinds.    There  is  the  dull  aching  generally  found,  if  the  case  be 
watched,  to  be  felt  across  both  loins,  as  well  as  in  one  side. 
Occasionally,  though  this  is  rarer,  the_  pain  occurs  in  violent 
paroxysms,  simulating  renal  colic.    This  was  so  in  the  case  to 
which  I  have  alluded  at  p.  715,  and  to  a  more  marked  degree  in 
one  brought  by  Mr.  Mansell  Moullin  before  the  Clinical  Society 
(Trans.,  vol.  xxv.  p.  60).    If  now,  in  addition  to  the  hematuria 
and  paroxysmal  pain,  there  be  nausea,  passage  of  uric  acid,  and 
frequent  micturition,  the  mistaken  diagnosis  of  calculus  may 
easily  be  made.    Where  granular  kidney  is  possible  such  a  case 
should  be  carefully  attended,  and  if  the  specific  gravity  of  the 
urine  never  rises  above  1015,  the  question  of  operation  must  be 
entertained  with  the  greatest  caution,  and  the  very  great  risks 
most  clearly  put  before  the  patient. 

I  have  only  space  just  to  mention  two  other  conditions  which 
may  simulate  renal  calculus  ;  they  are  : 

Growth  of  the  Kidney  in  its  Early  State,  Cystic  Kidney,  and 
Malignant  Disease,  involving  the  last  Dorsal  Nerve. — I  have  already, 
at  p.  715,  quoted  cases  belonging  to  the  second  and  third  groups 
here  given,  which  will  show  how  closely  the  presence  of  renal 
calculus  may  be  simulated,  and  how  misleading  evidence  may  be. 

Operation.— The  patient  being  in  much  the  same  position  as 
that  for  lumbar  colotomy,  on  the  sound  side,  with  a  firm  pillo 
under  the  opposite  flank,  the  surgeon  defines,  carefully,  the  lowe 
border  and  length  of  the  last  rib.    That  this  is  not  an  unim 
portant  detail  in  renal  operations  is  proved  by  the  following  : 

Prof  Dumreicher,*  of  Vienna,  accidentally  opened  the  pleural  cavity  d 
an  attempt  to  remove  a  pyo-nephrotic,  calculous  kidney.  At  the  autopsy  it  was 
found  that  the  last  rib  was  rudimentary,  that  the  pleura  projected  a  good  deal 
below  the  lower  edge  of  the  eleventh  rib,  and  that  thus,  when  the  incision  was 
carried  upwards,  the  accident  had  become  unavoidable.  Dr.  Lange,  of  New 
York,  has  called  attention  to  the  investigations  of  Dr.  HoU.t  of  Vienna,  on  the 
frequency  of  rudimentary  development  of  the  last  rib,  and  the  importance  there- 
fore  of  counting  the  ribs  before  intended  operations  on  the  kidney.  Dr.  Lange, 
himself  shows  that,  in  some  cases,  which  are,  however,  exceptional  even  norma 
development  of  the  twelfth  rib  may  demand  extreme  caution,  as  the  pleura  maj 
project  considerably  below  it.§   

*  Quoted  by  Dr.  Lange,  loc.  supra  cit. 

f  Dr.  HoU  found  that  in  quite  a  considerable  V^ent^e  ^e  \^  ^0  ^ 
abnormally  short  that  it  does  not  reach  as  far  as  the  outer  ^ 
lumbalis  or  so  rudimentary  that  in  some  cases  it  more  resembles  a  t ran  v  t 
Zets    tha  in  these  cases  the  lower  edge  of  the  pleura  passes  fi xm  th  1  - 
boundary  oi "the  last  dorsal  vertebra,  almost  horizontally,  towards  the  lower  edg, 
of  the  eleventh  rib. 

t  Annals  of  Surgery,  vol.  ii.  October  1885.  p.  286.  rf, 
I  In  other  cases  the  reverse  condition  may  be  P^nt '  flora 
be  rudimentary,  the  pleura  -ay  pass  from  the  lower  edge  of ^the  el ^  ^ 
vertebra  horizontally  towards  the  eleventh  rib,  and  thus  be  aitoge 
langer. 
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The  suro-eon,  having  defined  the  length  and  position  of  the 
,    it  Hb  makes  an  incision,*  at  least  4  inches  long,  |  inch  below 
banning  about  2*  inches  from  the  spine.    The  skm  and 
*JSf  befn-  divided,  the  muscles-viz.,  anterior  fibres  of  the 
'  SnnTaorBi,   the   external   and  internal  oblique-are  cut 
C-h  either  'on  a  director,  or  simply  by  light  sweeps  of  the 
nife    As  soon  as  the  yellowish  white  lumbar  fascia  is  reached 
„v  bleeding  vessels  which  have  been  temporarily  secured  with 
Sneer  Wells'  forceps  are  tied  or  twisted.    If  the  last  dorsal 
nerve  cross  the  incision,  it,  together  with   its  accompanying 
vessels  should  be  drawn  aside  and  left  untouched  if  possible. 
The  lumbar  fascia  is  next  slit  up  on  a  director.    The  pen-renal 
fat  which  now  bulges  into  the  wound  is  torn  through.  VVitn 
two  lar*e  retractors  opening  up  the  wound,  the  surgeon  continues 
to  tear  through  the  above  fatf  till  he  can  see  or  easily  feel  the 
posterior  surface  of  the  kidney.    Injury  to  the  peritonaeum  (p.  730) 
is  best  avoided  by  keeping  close  to  the  outer  edge  of  the  quadratus 
lumborum.    During  this  first  stage  of  the  operation  the  surgeon 
will  find  sometimes  that  the  muscles  are  much  thickened  by  reflex 
irritation  from  the  presence  of  the  stone,  and,  if  the  stone  has 
been  combined  with  suppuration  and  peri-renal  inflammation,  the 
tissues  will  be  more  or  less  densely  blended  and  matted  together. 

An  assistant  now  makes  powerful  pressure  on  the  opposite  side 
of  the  abdomen,  so  as  to  keep  the  kidney  up  into  the  wound,  this 
being  widely  opened  by  full-sized  retractors,  aided,  if  needful,  by 
an  assistant  pulling  up  the  lower  ribs  with  a  hand  previously 
made  aseptic.  Thus  the  surgeon  is  enabled  to  examine  the  organ, 
which  is  done  systematically;  the  finger  is  first  directed  to  the 
pelvis,  then  the  posterior  surface;  next,  by  passing  the  finger 
round  the  outer  border,  the  anterior  surface,  which,  as  Mr.  Howse 
has  pointed  out  (Clin.  Soc.  Trans.,  vol.  xvi.  p.  93),  can  be  done 
effectually  by  pressing  the  kidney  back  against  the  firm,  unyielding 
psoas.  The  sensation  given  by  a  stone  has  been  compared  to  that 
of  the  uncut  end  of  a  pencil  (Morris),  or  the  last  joint  of  a  finger 
(Howse). 

If  the  above  means  fail,  the  incision  must  be  made  sufficiently 
free,  especially  in  a  fat  patient,  and  a  deep  loin,  to  expose  the 
kidney  more  thoroughly.  Additional  room  may  be  gained  by 
converting  the  usual  lumbar  incision  into  a  T-shaped  one,  or  by 
making  use  of  Konig's  incision,  in  which  the  muscles  are  cut 
through  as  far  as  the  rectus,  and  the  peritonaeum  pushed  forwards. 
A  small  stone  in  a  kidney  will  always  be  liable  to  be  overlooked, 
but  a  surgeon  does  not  give  his  patient  or  himself  a  fair  chance 
who  is  content  with  exposing  part  of  the  kidney  through  a  limited 
incision,  and  then  trusting  to  punctures  with  a  needle. 

The  parts  being  previously  cleansed  according  to  the  directions  given 
at  p.  657. 

t  If  this  fat  is  very  abundant,  some  of  it  should  be  carefully  torn  away  ;  poorly 
vitalized,  it  is  prone  to  suppurate  tediously  and  to  delay  healing. 
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If  the  stone  cannot  be  felt  either  in  the  pelvis  or  after  palnaf 
of  the  posterior  and  anterior  surfaces  of  the  kidney,  this  shouldT* 
drawn  up  and  out  of  the  wound  as  far  as  possible,  and  aeain 
examined,  a  careful  watch  being  kept  upon  the  pulse. 

If  no  stone  can  be  felt  by  the  exploring  finger,  a  needle  firm] 
held  in   Spencer  Wells'  forceps   should  be  thrust  into  ti? 
different  parts  of  the  organ,  exploring  it  by  successive  punctures 
made  at  short  distances ;  twelve  or  more  such  punctures  may  b 
made.  ^  e 

All  the  above,  including  palpation  of  the  kidney  between  the 
finger  and  thumb,  failing,  the  kidney  itself  must  be  incised  and 
explored  with  a  sound.  The  kidney  may  be  opened  either  near 
the  pelvis  *  or  at  its  outer  border ;  whichever  spot  is  chosen,  it  is 
best  to  puncture  boldly  with  a  straight  bistoury  and  then  to  dilate 
with  a  finger.  The  opening  having  been  dilated  sufficiently,  if  the 
finger  detects  nothing,  a  child's  bladder-sound  is  introduced,  and 
an  attempt  made  to  explore  the  calyces  systematically.  In  the 
case  of  a  small  stone  lying  deeply  in  the  substance,  the  upper  part 
of  the  kidney,  perhaps  well  up  under  the  ribs — and  it  is  these  stones 
which  are,  I  think,  most  often  missed — the  click  which  a  sound 
gives  is  very  faint  and  distant.  It  is  to  Mr.  Jordan  Lloyd  (Praet., 
vol.  xxxix.  p.  173)  that  we  owe  directions  for  systematically  ex- 
ploring the  kidney,  and  it  is  to  his  method  that  I  owe  my  finding 
the  stone  in  case  No.  8  of  the  table  at  p.  745,  where  the  calculus 
lay,  not  in  the  pelvis,  but  deeply  embedded  in  an  upper  calyx. 
The  following  are  Mr.  Lloyd's  words : 

"  When  the  kidney  is  exposed  through  a  lumbar  wound  I 
puncture  its  lower  end  with  a  long-bladed  tenotome  in  a  direc- 
tion upwards  and  inwards,  making  for  the  lowest  of  the  calyces. 
If  the  surgeon  is  observant  and  his  knife  is  keen  he  will  readily 
appreciate  the  moment  when  a  cavity  is  struck  by  the  altered 

*  In  the  following  case,  under  the  care  of  Mr.  T.  Jones,  of  Manchester  [Med, 
Ohron.,  June  1887,  p.  212),  this  step  of  opening  the  pelvis  alone  sufficed  to  find 
the  stone,  after  systematic  exploration  of  the  kidney  had  failed:  "The  fore- 
finger was  passed  to  the  anterior  surface,  and  the  organ  grasped  between  the 
finger  and  the  thumb  ;  nothing,  however,  could  be  found.  The  kidney  was  then 
carefully  explored  by  systematic  puncture  with  a  long  needle,  also  passed  towards 
the  pelvis,  but  no  calculus  could  be  felt.  An  incision,  sufficiently  large  to  admit 
the  tip  of  the  index-finger,  was  then  made  through  the  kidney  substance  into 
the  pelvis  by  means  of  a  fine  bistoury.  On  introducing  the  fore-finger,  a  small 
stone  was  discovered  firmly  lodged  in  one  of  the  superior  calyces.  Small,  straight 
lithotomy  forceps  were  introduced,  and  the  stone  thus  removed."  Very  free 
haemorrhage  attended  the  above  incision,  but  it  yielded  to  pressure  made  with 
carbolised  sponges  and  kept  up  for  five  minutes.  The  patient  made  a  good  re- 
covery. The  calculus,  consisting  of  lime  oxalate,  weighed  twenty  grains.  This 
plan  of  opening  the  pelvis  might  be  thought  to  cause  a  risk  of  leaving  a  urinary 
fistula,  but  the  numerous  cases  in  which  calculi  have  been  removed  from  the 
renal  pelvis  with  entire  success  do  not  support  this  view.  If  the  pelvis  be  dilated 
this  spot  should  be  chosen,  otherwise  I  generally  incise  the  convex  border  at  its 
lower  part,  as  a  spot  more  readily  kept  under  notice,  if  much  bleeding  follow. 
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r*  ™  offered  to  the  puncturing  instrument.  .  .  .  .  It-  is 
beSuse  a  tenotome  may  be  pushed  up  to  its  handle 
formal  Sey  without  tapping  its  interior ■  cavity ,  having 
I"  veiled  St./  he  kidney  substance  "ather  than  through  it.  Into 
E  onent^  I  pass  a  child's  bladder-sound,  and  systematically 
SSoWwhole  of  the  pelvis."  It  is  advised  that  the  beak 
Sd  be  not  more  than  one-third  of  an  inch  in  length  a  stem 
Kout  7  inches,  and  the  size  of  a  No.  3  Enghah  catheter  It 
Should  be  passed  at  once  to  the  top  of  the  kidney  cavity,  a 
distance ^of  nearly  4  inches,  and  the  exploration  should  be  carried 
out statically  from  above  downwards,  the  point  being  rotated 

lo  as  to  investigate  the  calyces  ^ 
is  withdrawn.  Hemorrhage  from  an  incision  into  the  kidney  is 
free,  but  is  arrested  by  the  exploring  finger  or  by  holding 
Sffi  of  the  wound  around  the  sound.  Later  on  it  is  stopped 
securely  by  firm,  careful  plugging  with  strips  of  sal  alembroth 
gauze.  On  the  five  occasions  on  which  I  have  used  this  plan  I 
have  removed  the  strips  the  next  day  with  the  aid  of  a  few 
minutes'  anesthetic,  gas  sufficing  for  this.  It  is  said  that  this 
plu-ging  may  cause  vomiting.  This  did  not  occur  m  any  of  my 
cases  It  would  cease  on  the  removal  of  the  plugs  Care  must  be 
taken  that  the  plugging  is  thoroughly  done.  If  inadequate  it 
will  have  to  be  repeated  in  a  few  hours— perhaps  more  than  once 
-thus  leading  to  exhaustion  and  setting  up  cellulitis,  which 
may  of  itself  be  fatal,  owing  to  the  important  relations  of  the 
kidney.  One  such  case  of  retro-peritonseal  cellulitis  and  suppura- 
tion, ending  fatally,  has  been  published;  it  is  possible  that  other 
operators  may  not  have  been  so  candid.  In  my  later  cases  1  have 
not  resorted  to  plugging  any  incision  I  may  have  had  to  make. 
I  have  only  had  occasion  to  regret  this  one,  the  case  (Wo.  19  m 
the  table,  p.  745)  in  which  the  patient  had  a  contracted  mitral 

The  position  of  the  calculus  having  been  made  out  it  is  removed 
by  scraping  through  the  kidney  tissue  with  the  finger-nail  or 
sharp  spoon,  and  the  stone  turned  out  and  removed  with  finger, 
dressing-forceps,  or  scoop.  Many  difficulties  may  arise  at  this 
stage,  due  to  the  site,  size,  consistency,  &c,  of  the  stone. 

If  the  stone  is  irregularly  branched,  some  laceration  of  the 
kidney  tissue  may  be  spared  if  the  stone  is  broken  up  and  removed 
in  two  or  more  fragments.  In  this  case  the  bed  of  the  stone 
should  be  freely  washed  out  with  hot  boracic-acid  lotion  or 
Thompson's  fluid,*  so  as  to  check  oozing  and  remove  all  dtbrisj 

*  Water,  4  oz.  ;  glycerin,  4  oz.  ;  borax,  2  oz.  To  be  diluted  with  water  to  1  in 
10,  or  1  in  4,  according  to  the  condition  of  the  part  syringed.  Solutions  of  car- 
bolic acid  or  mercury  perchloride  should  be  avoided  in  such  cases,  for  fear  of 
irritation  or  absorption.    The  temperature  of  the  fluid  should  be  about  1 10°. 

t  Mr.  Kendall  Franks  (Lancet,  1880,  vol.  ii.  p.  1223)  thus  removed,  piecemeal 
a  friable  stone  weighing  171  grains,  and  composed  of  lime  carbonate  and  phos- 
phates.   In  this  case  the  urine  had  been  fetid,  though  acid.    The  wound  healed 


728  OPERATIONS  ON  THE  ABDOMEN. 

Mr.  H.  Morris  (Brit.  Med.  Journ.,  Nov.  16,  1889)  thus  alludes 
to  two  difficulties  which  these  stones  may  cause.  "  A  lamp 
branched  calculus  may  be  so  tightly  embraced  by  the  kidnev 
substance,  and  the  kidney  may  be  so  uniformly  even  on  its 
Burfaca  that  nothing  more  than  a  very  firm  tough  organ  may  be 
thought  to  be  present,  and  even  on  passing  a  needle  into  it  110 
sense  of  calculus,  but  rather  the  resistance  of  a  tough  fibroma  is 
met  with.  In  these  cases  much  difficulty  will  be  experienced  in 
freeing  the  stone  from  its  encasement,  and  for  this  purpose  the 
moderately  free  use  of  a  bistoury  will  be  requisite.  It  is 
astonishing  how  some  of  the  large  branches  of  a  calculus  may 
escape  detection  unless  the  surgeon  is  aware  of  the  firmness  with 
which  they  are  embraced  by  the  tough  renal  tissue.  After 
removing  several  large  pieces  of  calculus,  I  have,  in  one  or  two 
cases,  thought  that  all  must  have  come  away,  because  with  my 
finger  in  the  kidney  nothing  but  renal  tissue  could  be  felt,  and 
yet,  after  scratching  through  at  some  points  where  the  resistance 
was  greater  than  elsewhere,  branch  after  branch  of  calculus  has 
been  exposed,  showing  that  more  of  the  calculus  would  have  been 
left  behind  than  had  been  removed  had  the  operation  been  dis- 
continued, because  no  further  actual  contact  with  the  calculus  was 
made  with  the  finger  in  the  interior  of  the  kidney." 

If  the  kidney  be  enlarged  with  expanded  calyces  the  result  of 
calculous  hydro-nephrosis  or  pyo-nephrosis,  on  searching  through 
the  pelvis  after  a  stone,  the  gush  of  fluid  and  collapse  of  the 
expanded  kidney  may  cause  the  stone  to  disappear,  and  thus  lead 
to  much  trouble  in  its  removal  (Symonds,  Clin.  Soc.  Trans.,  vol. 
xviii.  p.  181). 

Mr.  Morris  (loc.  supra  cit.)  gives  two  other  conditions  which 
may  prove  embarrassing.  "  Sometimes  in  feeling  over  the  kidney 
a  portion  of  it,  varying  in  size  from  a  sixpence  to  a  five-shilling 
piece  or  more,  is  found  soft,  flaccid,  thin  or  fluctuating,  and 
there  is  nowhere  any  sense  of  hardness  or  increased  resistance, 
such  as  might  be  expected  from  even  a  phosphatic  stone.  On 
incising  or  puncturing  this  soft  part,  pus  or  purulent  urine  is 
drawn  off,  but  no  stone  is  felt ;  but  on  introducing  the  finger  into 
the  interior  of  such  an  organ,  a  small  calculus  may  be  detected, 
freely  movable  within  an  enlarged  pelvis,  or  fixed  in  a  dilated 
calyx,  or  possibly  at  the  apex  of  a  funnel-shaped  pelvis.  Such 
cases  show  that  aspiration,  or  simple  incision  and  drainage, 
are  insufficient,  and  that  one  ought  not  to  be  satisfied  with 
anything  less  than  a  digital  examination  of  the  interior  of  the 
pelvis,  of  the  calyces  and  commencement  of  the  ureter.  Another 
arrangement  of  the  calculus  is  sometimes  found  in  sacculated 
kidneys.  The  renal  cavity  may  be  wholly  or  partially  filled 
by  a  soft,  mortary,  phosphatic  calculus  which  gives  no  sound  or 


by  first  intention.  In  cases  of  piecemeal-removal  of  calculi,  especially  v 
friable,  a  certain  amount  of  doubt  will  often  remain  as  to  the  entire  removal. 
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resistance  to  the  scalpel  or  trocar,  and  yet,  on  incising  the  renal 
Substance  and  inserting  the  finger,  a  stone  of  considerable  size  may 

One' more  difficulty  which  must,  however,  I  think,  be  a  very  rare 
one  is  inability  to  reach  the  pelvis  in  a  stout  patient.  Mr.  Mansell 
Moullin  relates  (Clin.  Soc.  Trans.,  vol.  xxv.  p.  57)  *  case  of  this 

The  patient,  a  lady,  aged  about  forty,  and  rather  stout,  had  suffered  for  ten  days 
from  total  suppression  of  urine,  believed,  and  correctly  so,  to  be  due  to  a  calculus 
having  blocked  the  upper  end  of  the  ureter  of  the  only  kidney  which  remained 
•unctionally  active.  The  left  kidney  was  explored  by  the  usual  lumbar  incision. 
-There  was  no  difficulty  in  finding  the  kidney,  although  it  seemed  to  lie  un- 
isually  deep.  Its  surface  was  smooth  and  uniform,  but  very  firm,  and  it  was 
iot  possible,  either  by  rolling  the  patient  on  to  her  back,  or  by  hooking  the 
ddney  outwards,  to  pass  the  finger  sufficiently  far  on  to  the  anterior  surface  to 
:eel  the  pelvis.  The  kidney  was  punctured  and  explored  by  dressing-forceps  and 
iound,  but  no  stone  detected.  The  operation  was  successful  in  that  urine  soon 
oegan  to  escape,  but  the  patient  sank  with  pyelitis  and  increasing  asthenia  on 
he  twenty-third  day.  The  autopsy  showed  no  trace  of  a  right  kidney.  The 
eft  was  much  enlarged,  and  an  oval  uric-acid  calculus  was  impacted  in  the 
areter  at  its  commencement,  lying  nearly  in  the  middle  line  of  the  body. 

If  the  kidney  has  been  much  disturbed  during  the  operation'  it 
should  be  stitched  in  situ  (p.  773).  And  it  is  possible  that  this 
step,  taken  earlier  during  the  operation,  might  facilitate  matters — 
v/.,  when  multiple  stones  are  present,  and  the  kidney  movable. 

When  all  the  stone  has  been  removed,  if  free  oozing  continues 
from  the  kidney,  a  full-sized  drainage-tube  should  be  introduced  to 
the  very  bottom  of  the  wound,  and  actually  into  the  kidney  itself ; 
if  this  has  been  much  lacerated,  or  if  it  has  contained  pus,  strips 
of  sal  alembroth  or  iodoform  gauze  should  be  carefully  packed  into 
the  wound  in  the  kidney.  These  should  be  removed  in  twenty- 
jfour  hours,  ether  or  gas  being  given  for  a  few  minutes,  and 
re-introduced,  less  firmly,  if  needful.*  The  ends  of  the  wound  only 
should  be  sutured.  I  generally  use  a  little  idoform  gauze  wrung 
out  of  carbolic-acid  lotion  (1  in  20),  then  the  same  gauze  dry,  and 
over  this  salicylic  wool  firmly  bandaged  in  situ.  Sal  alembroth 
gauze  and  wool  are,  I  find,  liable  to  cause  irritation  where  the  parts 
are  constantly  moist.  Whatever  dressing  is  used  will  have  to  be 
changed  two  or  three  times  daily,  for,  in  all  probability,  three  or 
four  days,  owing  to  the  soakage  of  urine.  To  reduce  the  irritation 
of  this  to  a  minimum,  the  parts  around  the  wound  should,  after  the 
first  week,  be  well  smeared  with  eucalpytus  and  vaseline. 

A  stone  may  be  missed  at  the  operation  and  come  away  from 
the  wound,  and  be  passed  later  on  per  urethram.  An  instance  of 
the  former  is  given  by  Mr.  Bruce  Clarke,  Blus.  Med.  News,  p.  4. 
The  latter  happened  to  me  in  case  No.  9  in  the  table  (p.  745). 

*  If  such  plugging  has  to  be  made  use  of,  it  should  be  carried  out  effectively 
and  once  for  all,  otherwise  recurrent  bleeding  and  repeated  plugging  are  very 
likely  to  lead  to  cellulitis,  which  may  end  fatally,  to  say  nothing  of  the  painfui- 
ness  and  shock  caused  by  repetition  of  the  plugging,  unless  an  anesthetic  is  given. 
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After-treatment. 

The  chief  points  here  are  :  I.  The  meeting  of  shock  after  a 
longed  operation.  2.  Changing  of  the  dressing  at  sufficients 
frequent  intervals  at  first,  according  to  the  amount  of  urine  ai ?r\ 
blood  which  soak  through.  3.  Gradual  shortening  of  the  drauW 
tube  instead  of  entire  removal,  especially  where  there  has  been 
much  interference  with  the  surrounding  parts,  or  where  pus  & 
have  been  present  in  the  kidney.    4.  Avoidance  of  all  chills' 

5.  Appropriate  food,  mainly  the  blandest  fluids  in  regulated  amounts 
especially  where  the  condition  of  the  other  kidney  is  doubtful 

Lastly,  it  may  be  pointed  out  that  the  life-histories  of  these 
cases^  should  be  followed  up  most  carefully,  to  see  how  far  the  cure 
remains  a  complete  one ;  to  aid  this,  the  patient  should  pay  life- 
long attention  to  his  diet,  habits,  exercise,  &c. 

Difficulties  in  Nephro-Lithotomy. 

I.  An  insufficient  incision.  2.  Abundant  fat — e.g.,  in  the  sub- 
cutaneous tissues,  around  the  kidney,  and  extra-peritoneal 
rendering  the  wound  very  deep.  3.  Eigidity,  and  perban- 
thickenmg^  of  the  muscles,  due  to  the  irritation  of  the  stone. 
This  condition  was  present  in  a  very  marked  degree  in  a  patient 
from  whom  I  removed  the  smaller  calcium-oxalate  calculus 
(Fig.  178).  No  amount  of  anaesthetic  seemed  to  have  any  effect 
on  this  condition.  Fortunately  the  loin  was  a  thin  one,  and  the 
stone  very  obvious  on  reaching  the  pelvis.  4.  Matting  of  the 
parts  around  the  kidney,  rendering  it  difficult  to  explore  this 
organ,  its  different  parts  and  relations  exactly.  5.  An  indurated 
condition  of  the  kidney  itself  from  the  irritation  of  a  stone. 

6.  Troublesome  flatulent  distension  of  the  colon.  This  is  not  at 
all  uncommon.  The  bowel  should  be  packed  away  with  sponges 
fastened  on  to  silk,  and  pushed  deeply  into  the  front  of  the  wound. 

7.  Opening  the  peritoneum.  This  accident  occasionally  occurs  in 
difficult  cases.  If  the  wound  be  kept  aseptic,  there  will  be  no 
serious  consequences. 

In  case  n  of  the  series  below,  I  opened  the  peritonaeum  under  the  following 
circumstances  :  The  week  before,  in  No.  10,  the  kidney  lay  very  high  up  under 
the  ribs.  In  No.  1 1  it  was  placed  very  low,  closely  surrounded  by  the  colon,  and 
with  its  lower  end  in  the  left  iliac  fossa.  It  was  also  the  seat  of  a  small  hydro- 
nephrosis, and  therefore  soft  and  yielding.  On  slitting  up  the  lumbar  fascia  the 
descending  colon  came  into  view  with  a  soft  mass  behind  it,  which  I  took  for 
pultaceous  faecal  contents.  I  accordingly  explored  with  my  finger  higher  up,  and 
under  the  ribs,  found  a  body  firm  and  fleshy,  with  a  feel  like  the  kidney,  but  too 
small.  This  proved  to  be  the  spleen,  unusually  movable.  The  opening  in  the 
peritonaeum  was  kept  covered  by  aseptic  sponges,  and  the  mass  behind  the  colon 
investigated.  This  proved  to  be  the  kidney,  extremely  low  down,  containing  a 
calculus  in  the  pelvis,  this  last  being  also  distended  with  fluid.  For  the  first 
few  days  I  kept  strips  of  sal  alembroth  gauze,  changed  two  or  three  times  in 
the  twenty-four  hours,  tucked  up  under  the  ribs,  and  stitched  the  low-lying 
kidney  weir  up  into  the  wound,  so  that  the  urine  should  escape  freely.  The 
patient  recovered  without  a  bad  symptom.  Smaller  openings  should  be  tied  up 
with  chromic  gut,  or  sutured  with  the  same. 

8.  A  stone  present,  but  very  difficult  to  detect.    This  may  be 
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hm  to  (a)  its  small  size,  especially  if  it  lies  deeply  in  a  calyx,  or  is 
lunded  by  very  indurated  kidney  tissue.    A  very  small  stone 
LTcause  severe  symptoms.   This  was  proved  by  some  of  the  cases 

in  the  table  given  at  p.  745-         .  .  t_  . 

Thus  in  case  5,  a  stone,  weighing  but  14  grains,  and  situated  in  the  top  of  the 
Jte  a  iite  incapacitated  the  patient  from  any  work.  In  case  No  8,  another 
;;,n  .mall  stone,  firmly  fixed  in  a  calyx  at  the  upper  part  of  the  kidney,  caused 
severe  hematuria  and  pain. 

The  following  case  under  the  care  of  Dr.  Murphy,  ot  bunder- 
land  (Brit.  Med.  J&urn.,  vol.  i.  1891,  p.  757).  shows  stin  more 
clearly  what  urgent  symptoms  a  tiny  calculus  may  cause. 

The  patient,  aged  thirty-nine,  had  been  a  complete  invalid  for  nine  months, 
owing  to  repeated  attacks  of  renal  colic,  which  morphine  failed  to  relieve,  the 
administration  of  chloroform  being  frequently  required.  At  the  operation,  "  a 
very  small  stone,  about  the  size  of  a  hemp-seed,  escaped  with  a  flush  of  blood," 
when  the  kidney  was  incised.  The  site  of  the  stone  is  not  given.  A  good  re- 
covery followed. 

How  impossible  it  is  to  detect  some  stones,  even  when  of  fair 
size,  is  shown  by  a  case  published  by  Mr.  Morris.* 

This  authority,  with  all  his  experience,  after  thoroughly  exploring  the  kidney, 
compressing  it  all  over  with  the  finger  and  thumb,  and  also  after  puncturing  it, 
failed  to  detect  a  stone  which  lay  in  a  hollowed-out  calyx.  Though  the  calculus 
was  the  size  of  a  small  marble,  it  was  so  thickly  surrounded  by  kidney-tissue, 
that,  even  after  the  removal  of  the  kidney,  the  position  of  the  stone  could  not  be 
detected  by  pressing  on  the  kidney  with  the  fingers  as  it  lay  on  a  table.  The 
patient  made  a  good  recovery. 

(j3)  A  sacculated  kidney,  into  one  of  which  sacculi  a  small  stone 
may  fall  and  be  hard  to  find  (p.  728). 

9.  A  stone  on  the  anterior  surface  of  the  kidney,  especially  if 
near  the  entrance  of  the  vessels.  10.  A  very  large  or  a  branch- 
ing stone  (p.  727).  Mere  size  does  not  necessarily  create  diffi- 
culties in  extraction,  though,  owing  to  the  changes  entailed  in 
the  kidneys,  the  general  health,  &c,  by  the  long  duration  of  a 
calculus,  the  prognosis  is  rendered  very  much  less  favourable. 
Thus,  in  the  calculus  (Fig.  178)  weighing  473  grains,  or  very 
nearly  an  ounce,  the  very  bulk  of  the  stone  rendered  its  detection 
easy ;  it  was  readily  loosened  from  the  much  dilated  pelvis  with 
lithotomy-forceps.  A  branched  calculus  presents,  of  course,  much 
greater  difficulties  (p.  728). 

Mr.  Bennett  May  has  published  ( Clin.  Soc.  Trans.,  vol.  xvi.  p.  90)  an  excellent 
instance  of  this  kind,  in  which  he  successfully  removed  a  very  large  somewhat 
S-shaped  calculus  from  a  man  aged  thirty-four,  with  symptoms  of  sixteen  years' 
duration.  Though  the  stone  weighed  473  grains,  and  was  three  inches  long, 
manipulation  failed  to  make  it  out  distinctly,  but  acupuncture  detected  it  at  once. 

Mr.  Footner,  of  Tunbridge  Wells,  removed  a  calculus  weighing  822  grains,  or 
nearly  2  ounces.  The  patient  made  a  good  recovery,  but  a  sinus  persisted, 
through  which,  on  two  occasions,  a  millet-seed  calculus  was  passed  (Brit.  Med. 
Journ.,  1892,  vol.  ii.  p.  69).    A  calculus  far  exceeding  the  above  was  brought  by 


*  Med.-Chir.  Trans.,  vol.  xlviii.  p.  69.  The  woodcut  (p.  73)  shows  well  the 
relation  of  the  stone  to  the  surrounding  kidney. 
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Mr.  D.  Day,  of  Norwich,  before  the  Clinical  Society  {Trans.,  vol.  xxvi.  p.  2.\ 
This  calculus,  mainly  phosphatic,  weighed  1331  grains.    The  patient  made  a  good 
recovery,  with  a  sinus  persisting  in  the  loins.    A  calculus  larger  than  either  of 
these  is  mentioned  at  p.  736. 

11.  A  stone  which  breaks  up  readily  (p.  728).  Another  con- 
dition allied  in  difficulty  is  where  a  calculous  deposit  rather  than 
a  distinct  calculus  is  present.  This  is  more  grave,  as  the  deposit 
here  will  usually  be  phosphatic,  and  point  to  co-existing  pyo- 
nephrosis. 12.  Multiple  calculi,  as  in  the  case  at  p.  733).  Stones 
(usually  minute  in  size)  numbering  over  60  or  100,  have  been  re- 
moved on  several  occasions.  In  such  cases  it  is  always  possible 
that  the  minute  calculi  have  been  retained,  owing  to  a  larger 
calculus — e.g.,  in  the  pelvis  or  ureter,  blocking  their  exit.  13.  A 
very  mobile  kidney.  The  importance  of  having  an  assistant  to 
push  the  kidney  well  up  into  the  wound  has  already  been  insisted 
on.  It  is  essential  to  have  this  done  both  for  detection  of  the 
stone  and  for  its  removal,  in  order  to  avoid  needless  disturbance  of 
the  surrounding  parts,  or  the  kidney  may  be  secured  with  sutures 
at  the  commencement. 

Mr.  May  (loc.  supra  cit.)  explains  the  remarkable  fact  that  his  large  stone  was 
not  felt  when  the  kidney  was  thoroughly  exposed  by  the  fact  that  the  organ  fell 
forwards  and  thus  embarrassingly  increased  the  depth  of  the  wound. 

14.  A  kidney  situated  very  high  up  under  the  ribs  (p.  730). 
15.  A  kidney,  the  pelvis  of  which  it  is  difficult  to  reach  owing  to 
the  stoutness  of  the  patient,  as  in  the  case  given  at  p.  729. 

Question  of  Nephrectomy  during  a  Nephro-lithotomy. — In 
several  of  the  above  conditions  the  question  of  the  advisability  of 
removal  of  the  kidney  will  arise — e.g.,  where  the  kidney  has  been 
much  handled  and  repeatedly  incised,  where  the  stone  is  large  and 
branched  and  difficult  of  removal,  where  many  stones  are  present, 
or  where  one  is  present  and  very  friable,  where  the  kidney  is  much 
altered  by  pyo-  or  hydro-nephrosis,  and  finally  where  the  surgeon 
is  certain  a  stone  exists  but  cannot  find  it,  as  in  Mr.  Morris's  case 
already  alluded  to  at  p.  731. 

In  such  cases  the  surgeon  will  be  guided  by  the  age  of  the 
patient ;  the  knowledge  he  possesses  as  to  the  condition  of  the 
other  kidney  (the  amount  of  urine,  the  percentage  of  urea,  &c.) ; 
the  degree  to  which  the  kidney  he  is  operating  on  has  been  dis- 
turbed from  its  relations,  and  its  structure  interfered  with ;  _  the 
amount  of  disease,  e.g.,  number  of  sacculi,  condition  of  pus  contained 
in  them,  the  thinning  of  the  cortex,  &c.  When  the  surgeon  is 
certain  from  the  history  and  failure  of  previous  treatment  that 
a  stone  exists  which  cannot  be  found,  he  must  be  chiefly  guided  by 
the  degree  to  which  life  has  been  made  miserable.  Finally,  the 
length  of  time  that  the  operation  of  nephro-lithotomy  has  already 
lasted,  and  the  condition  of  the  patient  must  be  taken  into  account. 
Where  the  patient  is  young,  where  the  other  kidney  is  healthy, 
where  the  kidney  operated  on  is  much  damaged  either  by  previous 
disease  or  by  manipulation  added  to  disease,  where  several  stones 
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sent  nephrectomy  either  now,  or  a  little  later,  is  indicated  ; 
T  these  immediate  removal  of  the  kidney  is  preferable  if  the 
°  tient's  condition  admits  of  it*  But  the  question  is  a  very 
Afferent  one  where  the  kidney  is  a  large  one  after  its  fluid  contents 
s  well  as  a  stone  have  been  removed;  or  where  it  is  a  case 
of  multiple  calculi  in  a  suppurating,  damaged  kidney.  Nephrec- 
tomv  should,  as  a  rule,  be  deferred  here,  and  the  kidney  thoroughly 
drained,  for  (i)  additional  shock  and  loss  of  blood  will  be  avoided. 
(?)  The  condition  of  the  opposite  kidney,  very  possibly  calculous 
also,  will  be  made  clearer  by  waiting.  (3)  The  bulk  of  the  kidney 
will'be  lessened  by  drainage.  (4)  Though  a  source  of  discomfort 
(it  an  open  sinus  persist)  it  may  still  do  some  and  important  work. 

Causes  of  Death  after  Nephrolithotomy. — Very  few  un- 
successful cases  have  been  published  ;  the  following  appear  to  be 

most  probable  causes  of  after-trouble  :  

*  An  instructive  case  which  was  under  my  care  illustrates  well  many  of  the 
above  difficulties — viz.,  multiple  and  large  calculi,  a  mobile  kidney,  the  question 
of  nephrectomy  arising  during  nephro-lithotomy,  and  the  formation  of  multiple 
calculi  in  one  kidney  without  symptoms.  In  February  1888  I  was  asked  by  Dr. 
Goodhart  to  see  a  case  of  probable  renal  calculus.  The  boy,  aged  fifteen,  had 
been  admitted  with  abdominal  pain  and  grating  of  an  indistinct  and  delicate 
nature  in  the  left  renal  region.  This  kidney  was  slightly  enlarged.  When  asked 
to  localise  his  pain,  the  patient  pointed  to  the  region  of  the  left  kidney  and  the 
left  loin.  This  kidney  being  explored  was  found  to  be  occupied  by  irregular 
nodulated  masses.  A  hare-lip  pin  at  once  came  on  and  between  calculi.  The 
kidney  being  incised,  hosts  of  calculi,  comparable  only  to  a  gravel-pit,  were  found 
in  the  calyces  and  pelvis,  the  chief  nests  being  at  the  upper  and  lower  extremities. 
The  former  of  these,  lying  as  they  did  high  up  under  the  ribs,  gave  much  trouble. 
To  get  at  them  the  kidney -tissue  was  again  scraped  through  directly  over  them, 
and  many  of  them  thus  reached.  The  chief  difficulty  of  the  operation,  in  addi- 
tion to  the  number  of  stones,  was  the  great  mobility  of  the  kidney,  though  this 
organ  was  well  pushed  up  from  the  front.  The  condition  was  perhaps  due  to  the 
almost  entire  absence  of  surrounding  fat.  When  I  realised  the  condition  of  the 
kidney,  I  expressed  myself  in  favour  of  nephrectomy,  as  the  organ  was  almost 
useless,  as  the  stones  were  so  numerous,  and  as  a  prolonged  attempt  at  removal 
would  produce  more  shock  in  so  weakly  a  subject.  One  or  two  less  important 
points  in  favour  of  nephrectomy  were  the  mobility  of  the  kidney  and  entire 
absence  of  adhesions.  Dr.  Goodhart's  counsel  was,  however,  against  this  step, 
owing  to  the  small  percentage  of  urea — this  had  never  been  above  1  "2  per  cent. , 
and  often  less.  I  accordingly  continued ;  when  forty-six  calculi  had  been  re- 
moved, and  the  operation  had  lasted  three-quarters  of  an  hour,  the  pulse  failed 
so  ominously  that  I  was  obliged  to  desist.  Very  little  blood  escaped  as  long  as 
the  opening  was  plugged  with  the  finger,  but  considerable  oozing  followed  as  the 
finger  brought  out  the  stones.  The  patient  never  rallied  well,  and  died  three 
hours  and  a  half  after  the  operation.  The  autopsy  showed  a  little  ecchymosis 
around  the  left  kidney  ;  this  still  contained  calculi  at  its  upper  and  lower  parts. 
The  right  kidney,  of  which  the  boy  had  never  complained,  also  contained  a  large 
number  of  stones.  Its  substance,  though  much  wasted,  still  contained  a  fair 
amount  of  secreting  substance.  The  condition  of  the  opposite  kidney  thus 
abundantly  justified  my  old  friend's  opinion.  Feeling  that  unsuccessful  cases  of 
nephro-lithotomy  have  not  been  sufficiently  published  I  brought  this  and  the 
case  at  page  735  before  the  Clinical  Society.  A  detailed  account  of  each  will  be 
found,  with  ten  others,  in  the  Transactions,  vols.  xxii.  p.  198  and  xxiv.  p.  155. 
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I.  Hemorrhage.  A  most  interesting  case  of  haemorrhage,  fatal 
on  the  seventh  day  after  nephrolithotomy,  was  brought  before  the 
Clinical  Society  (Trans.,  vol.  xxii.  p.  214),  by  Dr.  Stevenson  and 
Mr.  Butler  Smythe. 

Several  small  and  one  larger  stone  (this  one  being  tightly  fixed  in  the  pelvis  and 
ureter)  having  been  removed  from  a  kidney,  the  site  of  hydro-nephrosis,  the 
patient  did  well,  save  for  a  temperature  which  was  1030  on  the  third  and  fifth 
days,  and  all  along  very  variable,  until  the  sixth  day,  when  bright  blood  and 
urine  were  passed  both  by  the  urethra  and  by  the  wound.    On  the  seventh  day  ' 
about  half  a  pint  of  bright  bloody  urine  was  drawn  off  from  the  bladder,  and 
death  took  place  soon  after,  with  symptoms  of  internal  hemorrhage.   The  kidney 
was  found  enormously  distended  with  blood-clot  and  bloody  urine.    The  opening 
made  at  the  operation  was  small  and  blocked  up  by  clot.    Embedded  in  the 
kidney  substance,  close  to  the  pelvis,  was  a  round  spiked  calculus,  which  had 
ulcerated  into  a  branch  of  the  renal  artery  just  at  its  entrance  into  the  kidney, 
and  had  given  rise  to  profuse  bleeding  into  this  dilated  organ. 

The  following  possible  causes  of  hemorrhage  after  nephro- 
lithotomy must  also  be  remembered  : 

In  case  No.  19,  in  the  table,  p.  745,  the  patient  was  a  young  Welsh  miner,  with 
all  the  symptoms  of  renal  calculus  well  marked.    At  the  operation  two  calculi 
were  easily  found  and  removed  from  the  lower  part  of  the  right  kidney.  About 
three  hours  after  the  operation  the  usual  soakage  of  urine  had  taken  place 
through  the  dressings  ;  but  it  was  noticed  to  be  unusually  brightly  stained 
with  blood.    When  the  dressings  were  removed  blood  was  seen  to  be  trickling 
through  the  tube  which  I  had  left  in  contact  with  the  wound  made  in  the  lower 
part  of  the  outer  border  of  the  kidney.    Dr.  Bligh,  now  of  Caterham  Valley,  and 
then  house-surgeon,  plugged  the  wound,  and,  the  patient  passing  into  a  state  of 
collapse,  resorted  to  saline  infusion.    On  my  arrival  at  this  time  I  found  that  the 
patient  had  partially  rallied.    Similar  bleeding  followed  about  two  hours  later, 
the  wound  was  replugged  and  transfusion  again  resorted  to  ;  but  the  patient  sank 
17  hours  after  the  operation.    At  the  autopsy  nothing  was  found  in  the  wound 
beyond  some  coagula  and  ecchymosis  round  the  kidney,  and  a  very  small  calculus, 
which  I  had  overlooked  when  the  two  others  were  removed.    There  was  marked 
contraction  of  the  mitral  valve.    It  is  very  difficult  to  estimate  the  loss  of  blood 
in  such  a  case,  but  it  was  thought  not  to  exceed  6  or  7  ounces,  and  there  were  no 
coagula     The  operation  was  of  the  simplest  kind,  but  the  marked  pallor  of  the 
patient's  face  ought  to  have  led  me  to  inquire  for  a  cause  beyond  that  which  1 
too  readily  took  for  granted,  viz.,  the  pain,  &c,  set  up  by  the  renal  calculi.    I  am 
not  aware  of  any  case  that  has  been  published  in  which  surgical  hemorrhage 
ha   been  associated  with  a  contracted  mitral  valve  but  I  have  been  given  0 
understand  that  parturient  women  with  the  above  lesion  are  especially  liable  to 
the  peril  of  flooding. 

Another  possible  cause  of  hemorrhage  offer  nephro-lithotomj 
is  where  calculi  are  associated  with  a  growth  m  the  pelvis  Mr. 
Battle  has  recorded  a  most  interesting  instance  of  this  (Bi  it.  M  . 

Joum.  vol.  i.  1895,  p.  1206). 

At  a  lumbar  nephrolithotomy  several  oxalate  calculi  were 
villous  growth  scraped  away  from  the  lower  anterior  aspect  of  the  pel™,.  1M 
Patient  resumed  work,  but  the  hematuria  returned  and  became  profuse  and  con- 
statanTthe  kidney  was  removed  about  18  months  after  the  first  operation^ 
The  surface about  the  pelvis  was  papillated  and  firm,  and  the  mrcroscope ^showed 
evidence  of  a  new  growth  at  this  spot,  but  whether  this  was  a  simple  papUloma 
or  a  squamous  epithelioma  remained  doubtful. 
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Cellulitis. 


If  it  has  been  thought  needful  to  incise  the 
\Jnev°teeto7a*&  the  bleeding  has  been  arrested  with  difficulty 
Ster  imperfect  and  repeated  plugging  (p.  727),  this  may  be  readily 
I  ■ought  on  Other  causes  of  this  will  be  found  m  much  disturb- 
ance of  the  wound  or  fingering  by  many  hands.  Sepsis. 

2  Uwemia,  if  the  other  kidney  is  the  site  of  calculous  disease  or 
disorganized. '  This  was  chiefly  the  cause  of  death  in  the  case  in 
which  I  removed  the  large  stone  (Fig.  178). 
The  patient  was  a  solicitor, 


aged  fifty-eight,  of  sedentary  life, 
and  gouty  history,  who  had 
suffered  from  attacks  of  right 
renal  colic  off  and  on  for  upwards 
of  thirty  years,*  these  attacks 
having  become  increasingly  fierce 
for  about  six  months.  Oc- 
casionally he  had  had  slight 
pain  on  the  left  side,  and  on  the 
morning  fixed  for  the  operation 
he  passed  two  small,  fawn-coloured 
calculi  of  lithic  acid  and  lithates. 
These  were  quite  insufficient  to 
account  for  all  his  suffering,  and 
as  prolonged  and  careful  treatment 
had  entirely  failed,  and  as  his  "life 
was  not  worth  having  at  the 
price,"  the  operation  was  pro- 
ceeded with,  and  the  huge  renal 
calculus  figured  below  removed. 
This  was  effected  with  the  utmost 
ease,  as  the  stone,  from  its  size 
and  hardness,  was  readily  detected 
occupying  the  distended  pelvis  of 
the  kidney.    A  profuse  jet  of 


Fig.  178. 


The  larger  calculus  is  the  one  mentioned  here 
in  the  text.  It  weighed  473  gr. ,  and  consisted  of 
lithic  acid  and  lithates.  The  main  mass  lay  in 
the  dilated  pelvis,  the  processes  fitted  into  the 
calyces.  The  smaller  calculus,  composed  chiefly 
of  oxalates,  was  successfully  removed  from  a 
patient  aged  twenty-four.  It  weighed  42  grs. 
The  two  are  good  instances  of  what  nephro- 
lithotomy can,  and  what  it  cannot  do,  without 
grave  risks. 


•venous  blood  followed  its  removal 

with  lithotomy  forceps,  after  it  had  been  loosened  by  a  scooping  movement 
of  the  finger.  The  hsemorrhage  was  at  once  arrested  by  sponge-pressure 
kept  up  for  a  few  minutes.  All  went  well  for  the  first  week,  save  for  per- 
sistent oxaluria,  which  no  treatment  could  remove.  The  patient  was  able  to 
sit  up  and  read;  appetite  returned,  and  the  wound  was  healing  well.  On  the 
sixth  day  a  change  for  the  worse  set  in,  first  much  flatulence  and  nausea,  then 
constant  restlessness,  followed  by  coma,  ending  in  death  on  the  morning  of  the 
eighth  day.  I  cannot  doubt  that  the  opposite  kidney  was  here  also  the  seat  of 
stone,  and  its  tissue  too  much  impaired  to  admit  of  recovery,  though  I  was  un- 
able to  obtain  a  post-mortem  examination  to  verify  this.  I  should  add  that  the 
urine  in  this  patient  before  the  operation  was  acid,  of  sp.  gr.  1018,  and  without 


*  This  long  duration  of  symptoms  was  unfavourable.  Mr.  Keetley  was  more 
fortunate  in  a  case  equally  long  standing,  in  a  much  younger  patient  (Brit.  Med. 
Journ.,  vol.  i.  1890,  p.  134.  A  gentleman,  aged  forty-four,  for  thirty  years  had 
not  passed  twenty-four  consecutive  hours  without  pain.  Mr.  Keetley  removed 
ISO  calculi  from  the  right  kidney.  A  large  rough  calculus  had  blocked  the  way 
into  the  ureter  for  the  numerous  smooth  calculi  which  formed  behind  it.  The 
patient  made  a  good  recovery. 
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sugar  or  albumen.    The  quantity  passed  was  natural,  and  the  urea  si 
normal,  sometimes  slightly  deficient. 

Dr.  Whipham  and  Mr.  Iiaward  {Clin.  Soc.  Trans.,  vol  xv.  tJ 
have  recorded  a  case  which,  with  my  own  just  given,  point  urgenth 
to  the  importance  of  surgeons  being  permitted  to  explore  earlier  ' 

The  patient,  aged  fifty-six,  had  for  "several  years"  been  troubled  wki 
"  gravel."  The  symptoms  here  were  chiefly  indicative  of  calculous  mischief  i| 
the  left  kidney,  but  there  was  some  tenderness  on  the  right  side  as  well.  Th< 
urine  here  was  1006  sp.  gr.,  alkaline,  and  contained  pus.  The  left  kidney  wa« 
explored,  and  found  in  a  state  of  pyo-nephrosis  ;  no  calculus  was  found,  but  ■ 
copious  discharge  of  pus  took  place  soon  afterwards,  giving  great  relief.  Th'( 
patient  a  little  later  again  lost  ground,  and  the  wound  was  thoroughly  explorec 
a  second  time,  but  the  patient  sank  a  few  hours  after  this,  a  month  after  the  firsi 
operation.  The  left  kidney-pelvis  was  much  dilated  in  its  upper  part,  and  com- 
municated with  a  large  peri-nephritic  abscess.  The  right  kidney  contained  - 
large  branching  calculus. 

4.  Septicasmia.  This  condition  may  be  induced  by  the  wound 
becoming  foul,  a  complication  which  can  always  be  prevented 
after  removal  of  small  stones  from  healthy  kidneys.  But  where 
pyo-nephrosis  exists,  it  may  be  impossible  to  keep  the  wound  sweet 
from  the  first.    This  was  so  in  Case  6  of  the  subjoined  table. 

Here,  after  removal  of  nine  calculi,  I  was  obliged  to  remove  the  kidney  a  yea; 
later,  owing  to  the  persistence  of  a  fetid  sinus. 

And  it  is  to  be  noted  that  septicasmia  may  occur  after  a  nephro- 
lithotomy, successful  as  far  as  the  removal  of  the  stone  goes,  after 
a  considerable  interval,  where  pyo-nephrosis  coexists.  This  is  an 
additional  reason  for  carefully  considering  the  advisability  ol 
performing  nephrectomy  in  such  cases. 

'Dr.  Shepherd,  of  Montreal,  has  published*  a  very  interesting 
instance  of  this  kind. 

Nephrolithotomy  was  performed  in  a  patient  aged  twenty-six,  who  had  suffered 
from  symptoms  of  stone  for  seven  years,  with  no  tumour,  and  pus  in  the  urine. 
An  enormous,  unbreakable  stone  of  triple  phosphate  was  removed  with  much 
difficulty  from  the  left  kidney.  It  weighed  4  oz.  and  7  dr.,  and  measured  3^ 
inches  in  length  and  9  inches  in  circumference.  The  tissue  of  the  lower  part 
of  the  kidney  exposed  seemed  healthy,  and  no  pus  being  evacuated  it  was  thought 
best  not  to  remove  the  organ.  The  wound  continued  to  discharge  pus,  and  the 
temperature  varied  correspondingly  for  three  months  and  a  half  after  the  opera- 
tion, when  septicaemia  set  in  and  proved  fatal.  The  autopsy  showed  that  the 
upper  part  of  the  kidney,  which  was  not  exposed,  consisted  of  large  communicat- 
ting  sacs,  containing  over  10  oz.  of  fetid  pus,  and  a  number  of  irregular  branched 
calculi.  Dr.  Shepherd  points  out  that  the  fatal  septicaemia  was  undoubtedly  due 
to  these  abscesses,  showing  the  need  of  thorough  exploration  in  all  cases  where  a 
large  stone  has  set  up  grave  changes,  and  of  extirpation  in  most  of  them. 

I  have  described  lumbar  nephro-lithotomy  fully  because  I  believe 
that,  on  the  whole,  it  is  much  the  safer  operation  for  the  great 
majority  of  operators.  But,  to  make  the  account  complete,  reference 
must  be  made  to  the  proposal  that  abdominal  should  replace  lumbar 
nephro-lithotomy. 

*  New  York  Med.  News,  April  23,  1887  ;  Annals  of  Surgery,  vol.  vL  August 
1887,  p.  185.    The  condition  of  the  opposite  kidney  is  not  mentioned. 
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\  -  mia-lit  be  expected,  this  proposal  has  come  from  a  specialist 
•  abdominal  surgery.  Mr.  K.  Thornton  (Harveian  Lectures, 
Ifqur^erv  of  the  Kidneys,"  p.  34)  gives  the  following  reasons  for 

-«f  Tin"  his  combined  method :  "  Recognising  the  difficulty  in 
the  dia°rfosis  of  a  stone,  and  the  still  further  complication  intro- 
duced'by  the  transference  of  pain  in  some  cases  to  the  opposite 
'vie  and  the  importance  of  being  able  to  examine  the  other 
kidney  and  both  ureters  thoroughly,  throughout  their  whole 
course,  I  proposed  to  open  the  abdomen  by  Langenbiich's  incision 
0Ver  the  suspected  kidney,  examine  carefully  both  kidneys  and 
ureters,  and,  having  found  a  stone,  to  employ  one  hand  in  the 
iieritonaaum  to  fix  the  kidney  and  stone,  and  guard  the  colon,  while 
with  the  other  I  could  cut  down  upon  the  stone  directly  from  the 
loin  merely  making  an  opening  through  the  loin  tissues  large 
enouoh  to  introduce  the  finger  and  necessary  forceps  for  the 
extraction  of  the  stone."  And  again,  at  p.  36  :  "  We  are  certain 
that  the  patient  has  the  usual  allowance  of  kidneys.  The  chances 
of  overlooking  the  stone,  if  there  is  one  present  in  either  kidney, 
is  reduced  to  a  minimum.  I  do  not  say  that  the  abdominal 
handling  is  absolutely  infallible,  but  in  fourteen  operations  I  have 
only  once  failed  to  find  a  stone,  and  the  recovery  and  present 
health  of  this  one  patient  make  it  highly  improbable  that  there 
was,  or  is,  a  stone  in  her  kidney.  This  result  compares  very 
favourably  with  the  large  number  of  unsuccessful  lumbar  explora- 
tions already  recorded." 

No  one  who  has  seen  much  of  lumbar  nephrolithotomy  would 
allow  the  above  remarks  to  pass  uncriticised. 

While  I  am  fully  aware  of  the  difficulties  in  determining  whether 
a  stone  is  present,  and  in  what  part  of  the  kidney  it  lies,  I  am  con- 
vinced that  every  year  that  goes  by  will  perfect  our  power  of 
diagnosis,  by  making  clearer  to  us  the  conditions  that  simulate 
stone.  "  The  large  number  of  unsuccessful  lumbar  explorations  " 
of  which  Mr.  Thornton  makes  a  strong  point  is  not  quite 
correctly  referred  to  by  him.  He  implies  that  a  stone  was  there, 
but  that  operators  making  use  of  lumbar  nephro-lithotomy  failed 
to  find  it.  Now  this  is  not  quite  the  case.  In  the  great  majority 
of  cases  no  stone  was  present.  They  were  cases  in  which  the 
diagnosis  was  at  fault.  It  has  always  been  so  with  every  new 
operation,  and  is  one  of  those  faults  which  time  alone  puts  straight. 
In  reality  these  failures  to  find  a  stone  are  rather  creditable  to  the 
lumbar  operation.  The  operators  have  been  of  the  most  varying 
degrees  of  experience,  and  the  great  majority  of  their  cases*  have 
recovered.  Would  this  have  been  the  case  if  the  explorations  had 
been  through  the  peritonaaal  cavity  with  "  the  necessary  manipula- 
tions to  examine  the  kidneys  and  ureters  ?  "  Now,  on  this  hangs 
one  of  my  chief  points.    No  one  who  knows  anything  of  what  Mr. 

I  have  pointed  out  (p.  733)  that  there  is  reason  to  fear  that  fatal  cases  have 
not  been  published.    But  this  would  not  apply  to  the  lumbar  operation  only. 
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Thornton  has  done  for  abdominal  surgery  will  doubt  for  a  moment 
that  operations  on  the  kidney  through  the  peritonaeum  are  certain 
to  be  as  safe  in  his  hands  as  any  such  operation  can  be.  But  what 
this  book  has  to  try  and  teach  is  what  operation  is  the  safest  for  the 
largest  number  of  operators.  I  cannot  agree  with  Mr.  Thornton 
that  the  increased  risk  due  to  the  opening  of  the  peritonaaum  is 
practically  nil — i.e.,  if  the  surgeon  will  take  the  pains  to  perform  a 
thoroughly  aseptic  operation.  I  should  agree  that  the  risk  of  peri- 
tonitis is  now  much  smaller  than  it  was,  but  there  are  other  risks  ' 
which  are  inseparable  from  this  mode  of  exploring  the  kidney.*  I 
refer  to  the  shock  which  the  necessary  manipulations  of  certain 
very  vital  parts  must  entail.  Mr.  Thornton  will  be  able  to  go 
straight  to  the  kidneys  with  a  minimum  of  disturbance  of  the  over- 
lying parts.  But  is  it  to  be  believed  for  a  moment  that  this  would 
be  the  case  with  the  majority  of  operators  ?  And  this  brings  me 
to  another  point.  Others  who  have  tried  this  method  have  not 
found  it  so  easy  to  detect  the  presence  of  a  renal  calculus  or  to 
determine  the  condition  of  the  kidneys.  With  regard  to  the  latter 
point,  I  may  mention  the  following  : 

A  woman  was  sent  to  me  with  long-standing  pyuria  of  renal  origin.  She  was 
clearly  very  near  her  end  from  kidney  failure,  and  during  the  five  days  she  lived 
no  operation  was  admissible.  After  her  death  I  thought  it  a  good  opportunity 
to  investigate  the  condition  of  the  kidneys  by  an  abdominal  incision.  I  was  able 
to  feel  that  there  was  a  right  kidney,  which  felt  so  hard  that  I  thought  it  con- 
tained a  stone.  About  the  condition  of  the  left  kidney  I  was  quite  unable  to 
satisfy  myself.  The  autopsy  showed  that  the  right  kidney  was  in  a  condition  of 
fibroid  atrophy ;  no  stone  was  present.  The  left  was  a  thin-walled  sac  contain- 
ing pus.  Owing  to  the  great  tenderness  on  this  side,  I  had  looked  on  this  kidney 
as  the  source  of  the  pyuria.   It  would  have  been  readily  reached  from  the  loin. 

I  have  only  once  tried  to  detect  a  renal  calculus  through  an 
abdominal  incision. 

The  case  was  No.  21  in  the  table  at  p.  742.  As,  in  addition  to  the  renal  symp- 
toms, there  was  trouble  indicating  oophorectomy,  I  took  the  occasion,  after  Dr. 
Galabin  bad  removed  the  ovaries,  to  explore  the  left  kidney,  where  the  presence 
of  a  stone  was  suspected.  The  existence  of  a  calculus,  which  felt  a  large  one- 
in  reality  three  were  present— and  of  a  small  hydro-nephrosis  could  be  made  out. 
conditions  which  were  verified  at  the  time  of  the  nephrolithotomy  a  little  later. 

In  this  case  the  kidney  was  not  enlarged,  of  the  ordinary  firm 
consistence,  save  near  the  pelvis,  and  free  from  the  results  of  past 
inflammation.    In  such  cases  as  these  it  will  always  be  easy  to  I 
detect  the  presence  of  the  stone,  but  it  will  be  very  different  in 

*  Every  one  who  has  seen  much  of  renal  surgery  will  know  that  grave  shocks 
may  readily  be  met  with  in  some  of  these  explorations  of  the  kidney.  Thus,  in  the 
case  of  nephro-lithotomy  (No.  12,  in  the  table  p.  742)  in  a  lady  of  forty,  with  fifteen 
years'  history,  from  whom  I  removed  three  cystine  calculi,  the  patient  was  so 
anemic  and  unhealthy  from  her  long-continued  pain  and  marred  life,  that  sne 
nearly  succumbed  during  the  operation.  Yet  this  was  of  the  simplest,  the  loin 
thin,  the  calculi  (387  gr.)  found  at  once  and  extracted  easily  ^e  ^ 
not  exceeding  twelve  minutes.  A.C.E.  followed  by  ether  had  been  gn en, 
the  pulse,  always  weak,  became  almost  imperceptible  after  the  first  incision. 
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,      caseg  where  the  stone  lies  in  an  enlarged  kidney,  the  seat  of 
collection  of  fluid,  or  in  one  matted  down  with  much  thickening 
of  surrounding  tissues  from  long-standing  inflammation. 

But  I  would  rather  quote  the  opinions  of  others.  Mr.  T.  Smith 
(Discussion  at  the  Clinical  Society,  Brit.  Med.  Joum.,  1887,  vol.  i. 
v  -93)  said  that  Mr.  Thornton  had  seemed  to  represent  that  by 
openmo-  the  abdomen  from  the  front  one  could  ascertain  with  cer- 
tainty whether  there  was  a  stone  in  the  one  or  other  kidney.  But 
one  could  not  always  tell  this,  even  if  one  felt  the  kidney  out  of 
the  body.  Iu  three  different  cases  in  which  he  had  handled 
kidneys  so  removed  no  stone  could  be  detected  therein  until  the 
kidneys  were  cut  open.*  Another  very  interesting  case,  brought 
by  Mr.  Page  before  the  Medico-Chirurgical  Society  (Brit.  Med. 
Joum.,  1888,  vol.  i.  p.  79s)  shows  what  care  is  needed  when 
abdominal  exploration  for  the  examination  of  the  kidneys  is  made 
use  of: 

Mr.  Page  thought  that  in  this  case  abdominal  exploration,  had  he  made  it, 
would  probably  have  led  him  astray,  as  the  left  kidney,  which,  though  small, 
was  the  working  one,  would  have  been  removed,  while  the  right  viscus,  which 
was  really  the  seat  of  pyelitis  and  contained  some  small  stones,  would  have  been 
looked  upon  as  merely  enlarged  to  do  the  work  of  two,  this  increase  in  size 
being  really  due  to  its  diseased  condition. 

Mr.  K.  Thornton  (p.  37)  mentions  a  case  in  which  it  took  an. 
hour  to  find  the  kidney  by  the  lumbar  incision,  and  which  ended 
fatally,  and  another  in  which  the  surgeon  failed  entirely  to  find  the 
kidney  by  the  same  method.  Such  cases,  as  shown  by  their  number, 
are  quite  exceptional.  When  the  large  number  of  explorations  of 
the  kidney  by  the  lumbar  method  is  considered,  it  will  be  acknow- 
ledged that  the  lumbar  method  is  characterised  by  the  ease  with 
which  the  kidney  is  found  and  the  well-doing  of  the  cases  after- 
wards, especially  when  the  great  number  and  the  diversity  of 
operators  are  considered. 

With  regard  to  pain  in  one  loin  due  to  mischief  in  the  opposite 
kidney,  we  have  very  little  knowledge  as  to  sympathy  between  the 
kidneys.  But  this  condition  is  certainly  rare.  As  a  rule,  in  renal 
calculus  pain  is  alone  complained  of  on  the  side  in  which  the  stone 
lies.  Pain  in  both  loins  means  usually  stones  or  disease  on  both 
sides,  a  far  graver  thing  than  "  sympathy." 

Mr.  Thornton,  in  his  combined  method,  which  I  have  described 
a*  P-  737)  lays  stress  upon  the  small  clean  cut  which  is  made 
upon  the  stone  by  the  loin,  only  large  enough  to  introduce  the 
finger  and  forceps.  It  is  difficult  to  see  how  such  an  opening- 
would  suffice  to  remove  a  small  stone  lying  in  a  calyx  on  the 
anterior  surface  of  the  kidney,  one  of  the  most  difficult  of  all  cases. 
By  the  lumbar  operation  the  surgeon  would  be  able,  after  freeing 
the  kidney,  as  is  nearly  always  feasible,  to  bring  it  up  into  the 
wound,  and  carefully  handle  the  anterior  as  well  as  the  posterior 
^face.    With  regard  to  the  risk  of  the   hernia  which  Mr. 

*  On  this  point  see  Mr.  Morris's  case,  p.  731. 
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Thornton  states  (loc.  supra  cit.)  to  be  "a  not  uncommon  result  c 
the  lumbar  operation,"  the  experience  of  most  surgeons  will  } 
quite  the  opposite.  As  already  stated  (p.  700),  the  tissues  in  th 
lumbar  region  are  so  strong  and  unyielding,  compared  with  thos 
in  the  anterior  abdominal  wall,  that  a  protrusion  does  not  readil 
take  place  here. 

Exploration  of  Kidney  in  Suppression  of  Urine. — The  abov 
condition  is  so  grave  when  a  mechanical  cause  which  medicine  ca 
avail  nothing,  is  present,  the  history  may  be  so  obscure  or  pei' 
plexing,  the  call  for  help  so  urgent,  that  some  allusion  must  b 
made  to  the  subject  here.  One  of  the  most  brilliant  examples  c 
what  nephro-lithotoniy  can  do  in  some  cases  of  suppression  c 
urine  is  shown  by  a  case  brought  by  Mr.  R.  C.  Lucas  before  th 
Medico-Chirurgical  Society  (Trans.,  vol.  lxxiv.  p.  129). 

The  patient,  aged  thirty- seven,  had  had  her  right  kidney,  a  "mere  she) 
containing  masses  of  stone  weighing  twenty-one  ounces"  successfully  remove< 
Three  months  later  she  was  seized  with  agonising  pain  in  the  back  and  left  loii 
Suppression  of  urine  quickly  set  in,  and  on  the  fifth  day  a  calculus  was  remove 
which  was  exactly  of  the  shape  to  act  as  a  ball-valve  to  the  top  of  the  left  urete 
The  patient  made  an  excellent  recovery. 

But  in  many  cases  of  suppression  the  indications  are  less  clea 
and  there  is  often  much  difficulty  in  deciding  which  ureter 
blocked,  owing  to  the  deficient  history.  An  excellent  instance  c 
such  cases,  in  which  the  surrounding  difficulties  were  most  succes 
fully  met,  is  recorded  by  Dr.  Eraser  and  Mr.  Parkin  of  Hull  (La~ 
vol.  ii.  1893,  p.  688)  : 

The  patient  here  suffering  from  suppression  of  urine  was  seventy-four  years 
age.  Beyond  the  evidence  pointing  to  obstructive  anuria  there  was  very  little  t 
throw  light  on  the  condition  of  the  kidneys,  or  which  organ  should  be  explorec 
As  the  patient  had  been  observed  by  her  friends  to  support  the  left  side  i 
walking,  and  as  there  was  deep-seated  tenderness  in  this  loin,  Mr.  Parki 
explored  the  left  kidney  from  the  loin.  The  organ  was  enlarged,  distended,  an 
hypertrophied.  About  6  ounces  of  urine  escaped  when  the  kidney  was  incise 
along  its  convex  border,  the  last  portion  to  come  away  being  mixed  with  son: 
pus.  No  stone  was  found,  and  the  cause  of  the  suppression  must  remain  obscur 
as  the  patient,  though  seventy-four,  made  a  good  recovery,  with  a  sinus  froi 
which  most  of  the  urine  passed. 

The  above  cases  show  the  importance  of  knowing  the  history  c 
the  case,  and,  where  this  is  deficient,  making  a  most  minut 
examination,  no  point  being  considered  too  trivial  to  be  pieced  1 
with  others,  before  it  is  decided  which  kidney  is  the  working  on 
and  now  obstructed,  and  which  is  obsolete. 

Any  operative  interference  should  be  undertaken,  if  possibk 
before  the  stage  of  constant  hiccough  and^  vomiting,  twitchm 
or  convulsions,  and  drowsiness  deepening  into  coma,  has  bee 

Before  alluding  to  the  operative  steps  to  be  resorted  to  it  will  b 
well  to  remember  that  the  causes  of  suppression  of  urine  which  ^ 
is  thought  may  be  benefited  by  surgical  interference  are  various  l 
their  nature. 
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The  first  and  the  one  most  likely  to  be  permanently  relieved  is  a 
calculus  impacted  in  the  pelvis  or  the  ureter  of  the  only  working 
Hdnev  Another  and  much  less  favourable  class  is  that  where  the 
mlv  remaining  functional  kidney  is  the  site  of  acute  inflammation 
dating  to  old  calculous  or  tubercular  pyelitis.  Another  class  is 
the  traumatic  one.    Such  cases  are  the  following : 

Mr  Cock  recorded  (Path.  Soc.  Trans.,  vol.  i.  p.  293)  the  case  of  a  young  man  who 
died  comatose  on  the  eleventh  day  after  an  accident.  All  the  symptoms  of  the 
original  injury  and  the  subsequent  peritonitis  subsided  in  a  few  days,  save  that 
the  catheter  withdrew  nothing  but  blood.  The  autopsy  showed  a  ruptured 
single  kidney.  In  Mr.  Poland's  case  (Guy's  Hosp.  Beps.,  vol.  xiv.),  the  complete 
suppression  of  urine  which  followed  an  injury  was  due  to  thrombosis  of  the 
renal  vessels  of  one  kidney,  and  rupture  of  the  pelvis  on  the  other  side. 

It  will  be  seen  that  obstruction  by  a  calculus*  is  the  only  one 
which  promises  much  success  to  the  efforts  of  the  surgeon. 

With  regard  to  the  operation  in  the  cases  of  suppression,  if  the 
patient's  condition  is  good,  and  if  no  sufficient  history  is  forth- 
coming, the  surgeon  will  be  justified  in  examining  the  condition  of 
the  kidneys  by  an  incision  in  the  linea  alba,  being  mindful  of  the 
fallacies  to  which  I  have  alluded  at  p.  738.  If  he  finds  a  stone  in 
one  meter  he  must  either  push  it  up  to  a  part  where  he  can  cut 
clown  upon  it  by  the  safer  lumbar  operation,  or  remove  it  from  the 
abdomen  by  the  steps  given  below,  p.  743.  If  no  stone  is  found, 
and  it  is  decided  to  drain  the  kidney  which  seems  to  be  the  working 
one,  this  should  be  done  by  a  lumbar  incision.  It  is  not  only  safer 
for  the  great  majority  of  operators,  but  it  must  always  be  re- 
membered that  in  these  cases  of  suppression  the  working  kidney  is 
usually  a  damaged  one,  and  pyelitis  may  be  present  with  more  or 
less  pus  in  the  kidney. 


CALCULUS  IN  THE  URETER. 

This  is  a  condition  of  much  importance.  There  can  be  no  doubt 
whatever  that  in  many  cases  where  a  renal  calculus  has  been 
diagnosed  and  no  calculus  found,  the  stone  has  really  been  in  the 
ureter ;  as  such  calculi  are  probably  more  frequent  than  has  been 
believed,  and  as  their  removal  is  often  attended  with  much 
difficulty,  several  cases  will  be  given  illustrating  the  different 
operative  steps. 

In  very  rare  cases  the  ureter  may  be  obstructed  by  a  body,  perhaps  capable 
of  removal,  and  not  a  calculus.  Mr.  Butler  of  Guildford  records  (Lancet,  vol.  i. 
1890,  p.  79),  a  case  of  suppression  of  urine  lasting  thirteen  days.  The  autopsy 
showed  that  the  ureter  of  the  only  working  kidney  (the  left  one)  was  greatly 
distended  with  urine  and  plugged  by  a  solid  hard  body  in  about  its  centre.  This 
proved  to  be  a  venous  thrombus  which,  formed  in  one  of  the  veins  in  the  kidney, 
had  passed  through  a  rent  in  the  kidney  tissue  into  the  pelvis  and  ureter.  Here 
the  suppression  came  on  four  days  after  a  blow  on  the  abdomen.  No  symptoms 
had  pointed  to  renal  disease,  and,  save  that  the  blow  was  on  the  left  side,  there 
was  nothing  to  tell  on  which  side  the  obstruction  was. 
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A.  Cases  where  the  obstruction  is  high  up  in  the  ureter  and 
within  two  inches  of  the  kidney. 

Here  the  ordinary  lumbar  incision,  carried  forward  freely  and 
converted  into  a  T  if  needful,  will  suffice,  the  edges  of  the  wound' 
being  thoroughly  separated  and  a  good  light  thrown  in.  In  all 
these  operations  the  intestines  should  be  thoroughly  emptied 
beforehand. 

Dr.  Ralfe  and  Mr.  Godlee  brought  before  the  Clinical  Society 
{Trans.,  vol.  xxii.  p.  155)  a  case  of  suppression  of  urine,  caused  by 
the  impaction  of  calculi  in  both  ureters,  relieved  by  operation. 

The  patient,  a  lady,  aged  twenty-six,  had  had  attacks  of  renal  colic  on  both 
sides.  The  left  kidney  *  was  first  explored,  and  incised,  but  no  gravel  01 
calculus  found.  On  passing  the  finger  along  the  ureter  a  minute  hardness  was 
felt  about  2  inches  below  the  kidney.  A  stone  having  been  verified  by  needle- 
puncture,  it  was  extracted  by  a  small  incision.  No  sutures  t  were  inserted,  but 
free  drainage  provided.  About  a  month  later,  as  there  was  reason  to  believe  that 
the  right  ureter  was  probably  still  obstructed,  the  kidney  on  that  side  was 
explored ;  no  stone  was  found,  but  a  considerable  quantity  of  gravel  and  mucus 
was  cleared  away.  The  ureter  was  ascertained  to  be  pervious  as  far  as  the  iliac 
vessels  by  the  finger  and  the  passage  of  fine  curved  forceps.  About  two  weeks 
later  a  small  stone  was  passed  per  urethram.    The  patient  made  a  good  recovery. 

Mr.  Godlee  points  out  that  in  a  case  like  this  before  operation 
the  urethra  should  be  dilated  and  the  orifices  of  the  ureters 
examined,  for  careful  vaginal  examination  may  fail  to  detect  a 
comparatively  large  stone  in  this  situation.  Mr.  Godlee  has  shown 
elsewhere  that  urine  and  pus  and  blood  may  escape  pretty  freely 
past  a  calculus  of  very  considerable  size  which  is  lodged  in  the 
middle  of  the  ureter. 

Dr.  Cabot  (Boston  Med.  and  Surg.  Joum.,  vol.  cxxiii.  p.  247) 
records  a  case  in  which  a  calculus  was  successfully  removed  from  a 
spot  in  the  ureter  "  about  two  inches  below  the  kidney." 

Here  the  incision  made  use  of  was  a  longitudinal  one  along  the  outer  edge  of 
the  quadratus  lumborum,  an  incision  which  by  itself  is  far  too  cramped  for 
most  cases.  The  stone  here,  though  a  very  small  one,  weighing  only  2  gr.,  had 
caused  most  acute  renal  colic,  requiring  the  administration  of  ether.  No  sutures 
were  placed  in  the  ureter  ;  a  drainage  tube  was  inserted,  and  urine  ceased  to  leak  1 
after  eight  or  nine  days.  M.  Turner  (Duplay  and  K6clus,  Traite  de  Chin 
t.  vii.  1892),  during  a  lumbar  nephrolithotomy,  in  which  examination  of  the  kidney 
revealed  no  stone,  detected  a  hard  oval  body  about  three  centimetres  long,  where 
the  ureter  crossed  the  pelvis.  The  stone  was  movable,  and  was  pushed  up  into  the 
pelvis  of  the  kidney,  and  removed  by  an  incision  in  the  convex  border.  The 
patient  recovered. 

Dr.  Hall  (New  York  Med.  Record,  Oct.  18,  1890,  p.  430)  records 
the  following  case  :   

*  Mr.  Godlee  points  out  that,  as  is  the  rule,  the  pelvis  was  little  if  at  all 
dilated  and  the  amount  of  urine  contained  quite  small:  the  function  of  the 
kidney  is,  in  these  cases,  completely  upset  by  the  sudden  stoppage  of  the  ureter. 

f  These  are  not  needed  in  any  extra-peritoneal  operations.  When  they  are 
made  use  of  in  any  intra-peritoneal  operation  it  is  quite  possible  that  if  they 
penetrate  the  mucous  coat— a  contingency  almost  impossible  to  avoid— and  if  the 
urine  is  alkaline,  a  stitch  may  be  the  starting-point  of  a  fresh  calculus. 
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iidoej.  whlob  was  not  en  aigea ■   "  hi  h         d  t0  be  Ihe  ureter 

-  .'".re  "a  stone  oonld  be  felt  in  the  oreter 

dilated  above  .stone.   W  •  ^  bavillg  beeB  made  tor 

**»"  """i  The  stone ™  found  diBenlt  to  dislodge,  this  being  finally  aeeon,. 
'?  EC1,  blfrtblabdomen.  The  stone  was  removed  by  an  me.s.on  m  the 
p        ,  '  ,w  nf  the  kidnev    The  patient  recovered. 

Tto  ;-"  T^apBd  incision  made  sufficiently  free  »  the 

i™«  fr>  7<0  would  probably  have  sufficed. 

10  B  impaction  of  a  calculus  at  the  brim  of  the  pelvis. 
The  following  case,  a  brilliantly  successful  one,  by  a  general 
niftionw  Dr  Kirkham  of  Downham  Market  {Lancet,  March  16, 

c  r     the  fost  °ase  in  wMch  a  piatient  i 

IS  from  death  by  suppression  of  urine  by  the  removal  of  a 
mlculus  low  down  in  the  ureter : 
Patient  was  fifty-eight.    He  had  twice  suffered  from  right  renal  colic,  and 

Sn'an  outletto  the  urine  by  an  incision  into  the  pelvis  of  the  Sidney  An 
S  was  made  from  the  tip  of  the  last  rib  towards  the  anterior  superior 
"ne  No  tone  being  found  in  the  kidney,  the  exploration  was  continued  along 
Ureter,  in  which  a  stone  was  distinctly  felt  about  \  inch  above  where  he 
ureter  crosses  the  external  iliac.  There  was  a  little  difficulty  in  reaching  the 
ureter  in  this  part  of  its  course,  but  after  enlargement  of  the  wound  a  calculus 
about  the  size  of  a  date  stone  was  removed.  A  little  urine  escaped  from  the 
incision  into  the  ureter.  No  sutures  were  placed  in  this.  Half  an  hour  after  the 
operation  i*  oz.  of  urine  were  passed  naturally.  Very  little  escaped  from  the 
wound  in  the  ureter,  and  the  patient  made  an  excellent  recovery. 

C.  Impaction  of  a  calculus  low  down  in  the  ureter. 

Here  the  methods  of  removal  have  been  very  various. 

Mr.  W.  A.  Lane  has  published  {Lancet,  1 890,  vol.  n.  p.  967)  an 
instructive  case  of  a  calculus  removed  low  down  in  the  ureter. 

A  woman,  aged  twenty-three,  had  had  symptoms  of  renal  stone  for  twenty 
years,  but  there  was  nothing  to  point  to  the  fact  that  the  stone  was  in  the  ureter 
and  not  in  the  kidney,  except  that,  associated  with  her  renal  pain,  she  complained 
at  times  of  pain  in  the  lower  part  of  the  abdomen  on  the  same  side,  which  did 
not  appear  to  be  reflected.  The  kidney  was  explored  by  the  lumbar  incision,  and 
nothing  found  either  in  this  organ  or  in  those  parts  of  the  ureter  which  could  be 
reached  from  above  or  per  rectum.  The  pain  having  returned  with  its  original 
severity,  the  abdomen  was  opened  along  the  left  linea  semilunaris,  and  in  the 
portion  of  the  ureter  which  had  not  been  explored  at  the  previous  operation,  a 
small  stone  was  felt.  This  was  forced  upwards  along  the  ureter  to  the  crest  of 
the  ilium,  and  by  means  of  a  small  incision  in  the  side  the  ureter  was  exposed 
and  the  stone  removed.  The  aperture  in  the  ureter  was  sewn  up  by  a  fine 
continuous  silk  suture.  No  leakage  took  place  from  the  ureter,  and  the  woman 
recovered  completely,  losing  all  her  pain  and  discomfort. 

Mr.  Twynam  of  Sydney  published  (-Brit.  Med.  Joum.,  1890,  vol.  ii.  p.  240  ; 
Clin.  Hoc.  Trs.  vol.  xxiii.  p.  93)  a  case  of  a  child,  aged  eight,  where  he  removed  a 
stone  lodged  in  the  ureter,  about  2  inches  from  the  bladder,  by  an  incision  like 
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that  used  for  tying  the  common  iliao.  The  wound  was  closed  (with  much 
difficulty  by  lino  silk  sutures),  leakage  of  urine  followed,  with  some  suppuration 
but  a  perfect  recovery  followed.  Here  the  stone  had  first  been  detected  by  an' 
incision  through  the  left  linea  semilunaris. 

Dr.  Cullingworth  {Trans.  Path.  Soc,  vol.  xxxvi.  p.  278)  relates 
a  case  in  which  there  were  calculi  in  both  ureters. 

A  woman,  aged  thirty,  had  had  pain  in  the  loins,  frequent  micturition,  pyuria 
and  fever.  There  was  a  swelling  in  the  right  loin.  Vaginal  examination 
detected  a  stony  mass,  the  size  of  a  walnut,  to  the  right  of  the  uterus,  and  a 
smaller  and  equally  hard  one  by  the  left  side.  An  incision  having  been  made  in 
the  linea  alba,  a  stone  was  found  impacted  in  the  right  ureter  just  above  the 
bladder.  The  ureter  and  pelvis  of  the  kidney  were  much  dilated.  The  stone  was 
removed  by  an  incision  into  the  ureter,  much  urine  and  pus  escaping.  The 
ureter  was  sewn  up  by  five  interrupted  silk  sutures.  A  glass  drainage  tube  was 
used.  Death  took  place  from  peritonitis  between  the  third  and  fourth  day.  At 
the  autopsy  there  were  5  ounces  of  thin  fluid  in  the  peritoneal  cavity.  Both 
kidneys  were  enlarged  and  contained  abscesses.  There  was  no  evidence  oi 
leakage  from  the  sutures  in  the  ureter.  There  was  a  calculus  in  the  left 
ureter. 

Dr.  Cabot,  of  Boston  (Amer.  Journ.  Med.  Sci.,  vol.  i.  1892, 
p.  51)  suggests  that  if  the  hard  masses  felt  per  vaginam  and  taken 
for  enlarged  ovaries  had  been  recognised  as  stones  in  the  ureters, 
they  might  have  been  removed  by  incision  through  the  vault  of  the 
vagina. 

Dr.  Cabot  (loc.  supra  cih,  p.  47)  shows  that  a  stone  maybe  safely 
removed  by  a  vaginal  incision,  even  where  it  lies  in  the  ureter  close 
to  the  cervix  uteri. 

A  woman,  aged  thirty -nine,  had  for  fifteen  or  sixteen  years  been  subject  to 
attacks  of  renal  colic,  always  on  the  left  side,  and  usually  followed  by  the 
passage  of  calculi.  In  the  left  lumbar  region  was  a  distinct  tumour  about  as 
large  as  two  fists,  sensitive  on  pressure.  Vaginal  examination  showed  a  little 
hardness  in  the  left  broad  ligament  close  to  the  cervix  uteri.  It  was  about  as 
large  as  the  last  joint  of  a  finger,  and  very  sensitive  on  pressure.  A  sound  in  the 
bladder  could  be  brought  within  f  inch  of  this  little  mass,  but  could  not  be 
brought  in  contact  with  it  by  the  most  careful  bimanual  manipulation.  An 
incision  having  been  made  over  the  calculus  through  the  vagina,  just  to  the  left 
of  the  cervix  uteri,  the  stone  was  easily  reached,  the  grating  of  the  knife  upon  it 
being  distinctly  felt  during  the  first  incision.  After  the  end  which  presented 
had  been  thoroughly  uncovered,  it  was  found  that  the  rest  of  the  calculus  was 
tightly  grasped  by  the  tissues  above.  It  broke  into  pieces  in  the  forceps,  and 
was  ultimately  removed  by  passing  a  blunt  hook  alongside  of  the  calculus  and 
then  over  its  upper  end,  and  making  traction.  The  moment  it  came  out  there 
was  a  rush  of  pus,  and  the  lumbar  swelling  was  found  to  have  disappeared,  m 
patient  made  a  good  but  slow  recovery.  A  fistula  persisted  discharging  a  smau 
quantity  of  pus,  but  no  urine,  showing  how  much  the  kidney  above  had  sunereo 
from  the  impaction  of  the  stone. 

Dr.  T.  A.  Emmet  (Prin.  and  Prac.  of  Gynecology,  p.  79°)  alsc 
operated  successfully  through  the  vagina. 

Here  the  sound  in  the  bladder  detected  a  click.   Pressure  being  made  on  t 
stone  with  a  large  sound  it  was  cut  down  upon,  the  incision  being  Prolon| 
forward  towards  the  neck  of  the  bladder  so  as  to  avoid  the  peritoneum, 
opening  was  closed  with  interrupted  sutures,  and  the  patient  made i  n ig 
recovery.    In  another  case  Dr.  Emmet  operated  by  opening  the  bladder 
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removing  the  stone  with  a  curette  from  the  mouth  of  the  ureter.  M.  Turner  has 
!ja>  removed  like  stones  twice  by  supra-pubic  cystotomy. 

Mr.  K.  Thornton  (loc.  supra  cit.,  p.  31)  met  with  two  cases  in 
which  the  stone  was  imbedded  low  down  in  the  ureter. 
In  one  case,  in  which  he  removed  the  kidney,  which  was  pyo-nephrotic  and  dis- 
guised, he'left  the  stone  in  the  ureter  with  a  perfectly  successful  result.  In 
the  other  Mr.  Thornton  dilated  the  urethra,  and  cut  the  stone  out  through  the 
bladder,  but  a  ureteral  fistula  resulted,  and  the  urine  was  discharged  into  the 
pouch  of  Douglas.  The  woman  went  out  of  her  mind  and  died  of  exhaustion  a 
fortnight  later. 

Finally,  Dr.  Richmond  (Cabot,  loc.  supra  cit.),  having  detected  a  stone  in  tne 
end  of  the  ureter,  covered  over  by  mucous  membrane  only,  dilated  the  urethra, 
and  removed  the  calculus  with  the  finger  and  a  tenaculum. 

While  I  do  not  profess  that  the  above  exhausts  all  the  cases  of 
stones  removed  from  the  ureter,  I  hope  they  are  sufficient  to  make 
plain  the  different  methods  which  may  be  employed  in  the  removal 
of  ureteral  calculi. 
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Indications. 

i.  Cases  of  strumous  pyelitis  or  pyo-nephrosis  explored  previously 
aud  drained  by  nephrotomy,  but  in  which  a  sinus  and  discharge 
persists.  Here  the  kidney  should  be  removed  when  the  following 
conditions  are  favourable — viz.,  the  age  and  strength  of  the 
patient,  the  absence  of  visceral  infection,  tubercular  or  lardaceous, 
and,  if  possible,  a  date  not  too  long  deferred,  for  the  additional 
reason  that  the  kidney  will  be  increasingly  matted  down  and  diffi- 
cult of  removal,  while  its  fellow  may  have  become  involved  in  the 
disease. 

On  this  point  I  may  quote  again  from  my  paper  on  the  condi- 
tions which  simulate  renal  calculus  (Brit.  Med.  J  mm.,  1890,  vol.  i. 
p.  117): 

"  I  would  most  strongly  urge  this  course  (early  exploration  of  the 
kidney)  with  a  twofold  object :  (1)  to  clear  up  the  case,  and  (2)  to 
perform  nephrectomy  if  the  kidney  is  found  to  be  the  site  of  so 
fatal  a  disease.  If  I  am  told  of  the  unwisdom  of  this  step,  owing 
to  the  probability  of  both  kidneys  being  affected,  I  would  reply 
that,  as  a  rule,  both  kidneys  are  not  affected  at  an  early  stage.  Thus 
Dr.  Fagge  (Medicine,  vol.  ii.  p.  488)  gives  a  list  of  thirteen  cases 
which  show  '  the  characters  of  tuberculous  disease  of  the  kidney  at 
its  commencement.'  In  only  three  of  these  were  both  kidneys 
affected,  and  in  all  these  tubercular  mischief  was  present  in  the 
bladder  also.  If  during  this  early  exploration  one  or  two  pyelitic 
dilatations  are  found,  extirpation  of  the  kidney  should  be  performed 
while  the  organ  is  still  small  and  movable,  and  before  the  rest  of 
the  genito-urinary  tract  becomes  involved. 

1  need  not  remind  my  hearers  of  the  miseries  which  lie  before 
a  patient  with  established  tubercular  kidney,  the  results  of  ulceration 
°f  nis  bladder,  with,  perhaps,  vomicae  in  his  prostate,  and  the  inevit- 
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able  course  downhill— arrested,  it  may  be,  for  a  little  while  hv 
nephrotomy  and  drainage."  •> 
My  own  experience  of  drainage  alone  in  established  tubercular 
kidney  is  most  unfavourable,  the  relief  being  slight  and  short-lived  i 
and  not  arresting  long  the  hectic  and  increasing  debility.  On  the* 
other  hand,  in  four  cases  in  which  I  have  been  able  to  perform  ne- 
phrectomy early  (cases  Nos.  8,  12,  13,  1 6,  p.  767)  the  result  has  been 
most  satisfactory.  In  four  others  (3,  4,  11,  17,  ibid.),  the  recoverv 
though  less  complete,  was  very  satisfactory.  Finally,  in  two  (cases 
15  and  22,  ibid.),  the  eleventh  and  twelfth  cases  in  which  I  have 
removed  a  tubercular  kidney,  the  disease  was  too  advanced  in  both 
for  the  result  to  be  satisfactory. 

ii.  Calculous  pyelitis  or  pyo-nephrosis  where  the  kidney  is 
destroyed  by  long  formation  of  calculi  and  consequent  suppuration, 
where  numerous  calculi  exist  with  sacculation  of  the  kidney,  or 
where  a  large  and  branching  calculus  is  so  embedded  as  to  resist 
removal.  These  indications  for  nephrectomy  have  been  already  con- 
sidered under  the  heading  Nephro-lithotomy  (p.  732),  as  it  is  during 
the  performance  of  this  operation  that  the  question  of  removing  the 
kidney  for  the  above  conditions  will  arise. 

iii.  A  kidney  the  site  of  hydro-nephrosis.  The  treatment  here 
will  vary  according  to  the  degree  to  which  the  disease  has  advanced. 
Aspiration,  lumbar  nephrotomy,  and  drainage,  the  edges  of  the 
cyst  being  stitched  in  the  wound,  and  nephrectomy  have,  each,  been 
advocated  here.  Occasionally  repeated  aspirations  are  sufficient,  as 
in  Mr.  Croft's  case  (Clin.  Soc.  Trans.,  vol.  xiv.  p.  107)  in  which  eight 
aspirations  (through  the  lumbar  region)  within  four  months,  between 
three  and  four  pints  being  withdrawn  each  time,  sufficed  to  cure  a 
hydro-nephrosis  in  a  boy  aged  twelve.  It  is  noteworthy  that  the 
case  was  distinctly  traumatic  in  origin,  and  that  the  last  fluid  with- 
drawn contained  a  very  large  amount  of  albumen.  It  is  for  such 
cases,  especially  if  the  interval  between  the  aspirations  lengthens  each 
time,  that  aspiration  should  be  reserved.  This  method  is,  however, 
so  rarely  successful  that  the  surgeon  will,  in  advanced  cases,  have 
to  decide  between  nephrotomy  and  drainage,  and  nephrectomy.  It 
is  now  acknowledged  by  the  advocates  of  the  former  step  that  it 
has  given  less  favourable  results  than  were  expected.  The  time 
taken  is  usually  very  great,  the  frequent  change  of  dressing  neces- 
sitated by  the  constant  soakage  is  most  irksome,  and  later  the 
wearing  of  a  lumbar  urinal  is  most  inconvenient,  leading  as  it  often 
does  to  an  eczematous,  raw  area  around  the  sinus.  The  sinus  is  liable 
to  become  foul  and  to  contain  phosphatic  material.  The  tube  also, 
which  leads  into  the  urinal  from  the  sinus,  easily  becomes  blocked 
and  causes  much  discomfort  from  redistension  of  the  cyst. 

In  future,  nephrectomy  will  be  oftener  performed  for  hydro- 
nephrosis where  the  kidney  is  much  altered,  either  as  a  pnniap 
operation  or  after  allowing  a  sufficient  interval  to  elapse  for  shrink- 
ing of  a  large  cyst,  but  no  prolonged  delay.  Where,  therefore,  the 
patients  are  young,  with  every  prospect  of  a  long  and  active  U  e 


NEPHRECTOMY.  749 

u  r  .«  them  where  a  month's  drainage  has  failed  to  bring  about 
be  TonsiSble  diminution  in  the  amount  escaping,  and  where 
S^flSto  coming  away  contains  but  a  sma  1  amount  of  urine, 
thei  Ji-e  there  is  evidence  that  the  other  kidney  is  competent, 
?r  ,tt  and  remaining  kidney  tissue  should  be  extirpated  from  the 
£  belore  it J  has  become  more  firmly  matted  to  the  surrounding 

leases  where  the  hydro-nephrosis  is  early  and  due  to  movable 
Hdnev  n  P^'orraphy  will  often  suffice  (p.  773)-  I*  a  few  other 
She  hydro-nephrosis  may  be  due  to  valve  or  stricture  of  the 
rfter  For  an  account  of  the  different  operations  performed  for 
the  relief  of  these  conditions,  I  may  refer  my  reader  to  a  paper  by 
Dr  Fenger,  of  Chicago  (Ann.  of  Surg.,  Sept.  1894;.! 

iv  Certain  cases  of  malignant  disease.  These  fall  into  two 
croups  which  must  be  looked  at  separately  from  an  operative  point 
of  view  One  o-roup,  the  sarcomata,  occurs  m  children  before  ten, 
usually  much  earlier,  before  five.  In  such  cases  the  risks  of  imme- 
diate death  from  shock,  aided  often  by  peritonitis,  of  early  recur- 
rence or  of  death  from  secondary  deposits  elsewhere,  should  be  put 
clearly  before  the  parents,  together  with  the  certainty  of  an  early 
death  if  the  growth  is  left.  4. 
The  other  group,  the  carcinomata,  occurs  usually  m  patients  past 

middle  age. 

In  either  case,  an  operation  should  only  be  performed  m  an  early 
stage,  while  the  growth  is  still  internal  to  the  capsule,  and  while 
the  strength,  health,  and  condition  of  the  viscera  are  satisfactory. 
On  the  other  hand,  where  the  history  makes  it  probable  that  the 
growth  has  got  beyond  the  earlier  stage,  when  there  is  any  extension 
to  the  lumbar  glands  or  other  viscera,  when  there  is  nausea,  emacia- 
tion, or  a  temperature  inclined  to  fall,  the  time  for  operation  has 
gone  by.  So,  too,  any  ascites  or  oedema  of  the  lower  limb  are 
absolutely  contra-indications. 

With  regard  to  the  frequency  of  secondary  deposits,  the  fact  that  Dr.  Dickin- 
sont  found  these  to  be  present  in  no  fewer  than  15  out  of  19  cases  strengthens, 
very  decisively,  the  argument  in  favour  of  early  operations  while  these  growths 
are  small,  at  which  time,  moreover,  they  can  be  successfully  attacked  through 
a  lumbar  incision  sufficiently  enlarged  by  the  steps  given  at  p.  755,  or  by  one 
made  anteriorly. 

Mr.  Butlin  (Oper.  Surg,  of  Malig.  Bis.,  p.  254)  thus  speaks  on 
the  question  of  operation  in  these  cases  : 

"  The  death-rate  on  the  total  number  of  cases  is  enormously  large,  more  than 
60  per  cent.,  for  carcinoma  more  than  71  per  cent.  Nor  do  I  think  that  a  study 
of  the  causes  of  death,  whether  made  from  the  paper  of  Gross  or  from  the  re- 
ports of  the  individual  cases,  will  lead  to  the  opinion  that  there  is  a  reasonable 

*  If  in  hydro-nephrosis,  after  an  exploratory  nephrotomy,  bloody  urine  descends 
into  the  bladder,  the  indication  for  leaving  the  kidney  will  be  greater,  especially 
if  the  viscus  show  a  cortex  of  fair  thickness,  and  is  not  a  mere  sac  with  little  if 
any  secreting  tissue. 

t  A  very  helpful  account  of  the  surgery  of  the  ureter. 

+  Dis.  of  the  Kidney,  and  Urinary  Derangements. 
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prospect  of  largely  diminishing  it,  unless  the  diagnosis  of  the  disease  can  be 
made  at  a  much  earlier  period  than  it  has  been  hitherto.    The  successful  cases 
are,  I  am  sorry  to  say,  much  more  easily  disposed  of.*  .  ...  For  the  operation 
for  sarcoma  (from  which  fourteen  survived)  ....  we  may  count  two  complete 
cures  t  in  the  total  number  of  cases.    It  is  interesting  to  observe  that  not  one ' 
instance  of  cure,  or  even  of  long  relief,  is  recorded  in  the  cases  of  children. 

The  results  of  the  operations  for  carcinoma  are  even  worse  than  those  for 

sarcoma  Four  patients  recovered  from  the  operation,  of  whom  two  died 

of  secondary  growths  within  two  months  of  their  recovery  ;  one  was  alive  and 
well  at  the  end  of  two  months,  the  other  at  the  end  of  thirteen  months.'' 

Mr.  Knowsley  Thornton,  in  his  Harveian  Lectures  for  1889, 
writes  thus  on  the  subject : 

"  If  we  now  attempt  to  summarise  our  imperfect  knowledge  of  renal  sarcoma 
we  find  that  it  is  most  common  in  children,  is  in  them  often  congenital,  in  this 
case  going  on  to  a  rapidly  fatal  termination  ;  that  when  it  makes  its  appearance 
later,  but  still  in  childhood,  it  runs  a  much  more  rapid  course  than  in  the  adult 
more  speedily  involves  surrounding  tissues,  and  is  therefore  rarely  seen  at  a  time 
when  operation  can  be  undertaken  with  any  reasonable  chance  of  eradicating  the 
disease  ;  that  even  when  detected  quite  early  and  before  there  is  any  sign  of  its 
having  involved  the  other  tissues,  its  removal  is  commonly  followed  by  such 
speedy  recurrence  that  the  operation  is  barely  justifiable.  Such  recurrence, 
moreover,  is  very  extensive  in  its  outbreak,  and  usually  leads  to  an  amount  of 
suffering  altogether  beyond  that  which  is  seen  when  the  disease  is  allowed  to  run 
its  natural  course  in  the  kidney.  Turning  now  to  the  adult,  we  find  that  the 
disease  is  most  common  in  the  middle  period  of  life,  is  usually  slow  and  in- 
sidious in  its  early  course,  and  frequently  progresses  slowly,  and  often  painlessly, 
for  years,  before  it  spreads  beyond  the  kidney,  occasional  attacks  of  hEematuria, 
and  a  hard  swelling  in  the  renal  region,  which  is,  from  its  weight,  apt  to  become 
more  mobile  than  a  normal  kidney,  and  is  therefore  likely  to  be  regarded  as  an 
innocent  condition,  being  the  only  symptoms  which  are  at  all  common.  It  is 
worthy  of  special  note  that  with  the  two  large  tumours  of  the  capsule  (or  of  the 
supra-renal  capsule)  there  was  no  haemorrhage  ;  indeed,  the  only  symptom  in 
each  case  was  the  tumour,  till  its  size  caused  indigestion,  nausea,  &c.  There 
was  never  any  urinary  symptom  in  either  case  to  direct  attention  to  the  kidney.  " 

The  opinions  of  the  two  surgeons  just  given  are  quite  justifiable 
from  the  death-rate  of  the  operation  in  the  past.  It  presents,  in  my 
opinion,  too  pessimist  an  opinion  for  the  future.  (1)  It  is  probable 
that  while  all  cases  have  been  classified  as  alike  malignant, 
carcinomata  and  sarcomata,  some  of  these  growths  of  the  kidney 
are  less  malignant  than  others.  Mr.  Malcolm,  in  a  most  instructive 
case  (Clin.  Soc.  Trans.,  vols,  xxvii.  and  xxviii.),  pointed  out  that  his 
success  (the  child,  not  quite  two  at  the  time  of  the  operation,  was 
in  good  health  two  years  and  four  months  later)  might  in  part  be 

*  Mr.  Butlin,  quoting  in  detail  from  Prof.  Gross  (Amer.  Journ.  Med.  ScL,  July 
1885),  thus  specifies  the  results  in  the  cases  of  the  fourteen  survivors  :  "One 
died  of  an  unknown  cause  ;  one  was  living  with  recurrence  at  the  end  of  four 
months  ;  and  five  died  of  the  disease  in  from  five  to  eighteen  months  of  the 
operation ;  two  were  lost  sight  of  ;  and  five  were  alive  and  well  at  the  end  of 
seventeen,  twenty-two,  twenty-three,  thirty-five  months  and  five  years.  The 
thirty-five  months  may  fairly  be  stretched  to  three  years,  so  that  we  can  count 
two  complete  cures  in  the  total  number  of  cases." 

t  Mr.  Butlin  means  by  "complete  cures  "  that  these  cases  were  alive  and  wen 
the  end  of  three  years  after  the  operation. 
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*  +i,p  peculiarity  of  the  growth.  The  nature  of  this  remains 
dMtoW  doubtful.  It  was  not  a  sarcoma.  Mr.  Targett was 
S°Tfd  to  look  on  t  as  a  «  malignant  adenoma."  (2  In  addition 
;Uthne  case  above  quoted,  Dr.  R.  Abbe,  of  New  York,  has  published 
to  the  case  4  ve     encouraging  cases  of 

(^nfof he 'kidney,  inwhich  nephrectomy  was  followed  by  long 
Sa is  to  be  hoped;  permanent  success.    In  one,  a  child  of  two 
"pL  nearby  three  years  of  good  health  had  followed  the  removal 
yf  T;.r  omltous  kidney  weighing  2h  lb.    In  the  second,  a  child 
only  one  y^ar  and  two  months  old,  had  survived,  when  last  heard 

°f  TtT/oSy  byTrepetition  of  operations,  with  all  the  advantages 
n(  Tnndern  surgery,  that  we  can  tell  what  nephrectomy  can  do  for 
tlse cases  in  the  future.  (3)  In  Dr.  Abbe's  words  :  «  The  question 
of  the  advisability  of  operation  is  not  always  the  same  as  one  of 
curability  of  the  disease,  either  to  the  patient  m  whose  heart  the 
exhilarating  sentiment  of  hope  will  always  be  found,  or  to  the 
surgeon  who  may  yet  hope  to  perfect  methods  and  results  which 
wilf  alter  the  discouraging  statistics." 

To  secure  this  improvement  the  following  points  deserve  attention. 
An  exploratory  incision  should  be  made  as  soon  as  obstinate  pam 
and  swelling  (perhaps  revealed  by  an  anesthetic)  call  attention 
to  the  possibility  of  a  growth,  and  before  time  has  elapsed  for 
lymphatic  infection.    Where  the  case  comes  before  the  surgeon  m 
a  more  advanced  stage,  he  should  bear  Mr.  Malcolm's  advice  m 
mind.   As  in  the  "  treatment  of  new  growths  elsewhere,  the  more 
definite  the  outline  of  the  tumour,  the  more  mobile  it  is,  the  slower 
its  growth,  the  better  the  state  of  the  patient's  health — in  fact,  the 
stronger  the  evidence  that  the  patient  is  only  locally  affected,  the 
more  likely  is  operative  treatment  to  be  followed  by  prolonged 
immunity  from  disease.    Cases  may  be  observed,  on  the  other  hand, 
inwhich  the  tumour  has  no  definite  outline,  being  fixed  to  and  incor- 
porated with  the  neighbouring  structures,  so  as  to  be  absolutely 
immobile,  being  also  of  very  rapid  growth  and  accompanied  by  ex- 
treme emaciation.    Such  cases  are  obviously  unsuitable  for  surgical 
interference.    "Before  the  operation  every  precaution  should  be 
taken  against  shock.    Thus  the  limbs  should  previously  be  bandaged 
in  cotton  wool,  the  site  of  the  wound  only  exposed,  the  head  kept 
low,  injections  of  brandy  and  strychnine  should  be  ready,  ether 
administered,  warmth  maintained  by  operating  on  a  hot-water  table 
when  possible,  and  warm  irrigating  fluid  used.    Finally,  an  assistant 
should  always  be  at  hand  to  perform  saline  infusion,  and  this,  if 
used,  should  be  resorted  to  before  the  close  of  the  operation,  when 
the  condition  of  shock  may  be  irremediable."  f 

*  These  dates  were  given  by  Dr.  Abbe  to  Mr.  Malcom  (Clin.  Soc.  Trans., 
vol.  xxviii.  p.  287). 

t  Dr.  Abbe  strongly  advises  the  use  of  the  Trendelenberg's  position  as  empty- 
ing the  blood  from  the  growth  into  more  important  parts,  and  the  injection  of 
strong  coffee  and  brandy  into  the  rectum  after  the  operation. 
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During  the  operation  itself  the  incision  must  be  sufficiently  free. 
The  lumbar  one,  carried  very  freely  forward,*  (p.  755),  will  give 
sufficient  room.  The  peritonaeum  will  only  be  opened  when  the 
growth  is  very  large  or  adherent.  Where  grave  shock  is  imminent , 
forceps  should  be  left  in  situ  for  thirty-six  or  forty-eight  hours. 
It  is  easy  to  prevent  a  child  from  rolling  on  to  these  by  packing  the 
patient  firmly  on  either  side  with  pillows  in  a  cot.  Finally,  as  Mr. 
Malcolm  has  shown,  every  vestige  of  the  capsule,  and  all  fat 
adjacent  to  it,  together  with  any  fat  or  glands  about  the  renal 
vessels,  should  be  removed. 

v.  Certain  cases  of  injury.    These  are  very  rare,  and  fall  into 
the  following  groups:  (a)  Where  an  injured  kidney  protrudes 
from  a  wound  of  the  abdomen,  usually  the  loin,    (b)  In  some 
cases  of  non-penetrating  wound  of  the  kidney,  as  when  it  is 
ruptured  from  a  fall  or  blow.    (1)  Where  hsematuria  does  not 
yield  to  treatment,!  the  bleeding  being  well  marked,  or  latent  and 
insidious,  giving  evidence  indirectly  of  its  existence,  by  the  in- 
creasing pallor,  the  failing  pulse,  impending  syncope,  and  perhaps 
a  swelling  in  the  loin,  as  in  the  case  No.  20,  Table,  p.  769. 
(2)  Later  on,  when  the  injured  kidney  is  setting  up  serious 
suppuration,  which  does  not  yield  to  drainage.    (3)  For  ruptured 
ureter  and  traumatic  hydro-nephrosis,  Mr.  Barker  has  recorded 
(Lancet,  Jan.  17,  1885)  a  most  successful  case,  in  which,  after  other 
treatment  had  failed,  he  removed  a  kidney  three  months  after  the 
rupture. 

The  child,  aged  three  and  a  half,  had  been  run  over,  but  beyond  some  bruising 
and  one  small  clot  passed  there  was  nothing  to  point  to  injury  of  the  urinary 
tract  Having  left  the  hospital  in  a  fortnight,  apparently  convalescent,  he  was, 
a  few  days  later,  admitted  with  a  fluctuating  swelling  in  the  right  loin.  This 
increasing,  was  aspirated,  the  fluid  yielding  }  per  cent,  of  urea.  The  swelling 
was  subsequently  drained,  and  the  drainage-tube  becoming  blocked  with  phos- 
phatic  deposits,  and  thus  causing  a  good  deal  of  constitutional  disturbance,  the 
kidney  was  removed.  It  proved  to  be  healthy,  the  ureter  being  torn  across  just  i 
below  it. 

(c)  Penetrating  wounds.  Very  rarely  indeed  nephrectomy  may 
be  called  for  here  (1)  when  haemorrhage  does  not  yield  to  treat- 
ment aided  by  exploration  and  plugging;  (2)  when  a  urinary 
fistula  persists  after  such  a  wound  in  certain  cases— ej.,  when  the 
other  kidney  is  healthy,  (d)  Gunshot  wounds.  Owing  to  the 
increase  of  revolver-injuries  and  recent  advances  m  abdominal 
surgery,  this  matter  has  lately  received  much  attention.?  v\  nether 

*  Dr  Abbe  used  a  similar  one  in  his  two  successful  cases  mentioned  above. 

+  In  Mr.  Rawdon's  case  {loc.  infra  cit. )  nephrectomy  was  performed  for  bsmor- 
rhage  after  an  injury,  but  at  rather  a  later  date-e.*/.,  on  the  se venteenth  dav 
Stir  the  fall-J prevent  blood  from  entering  the  ******  " St 
acute  cystitis  present.    Here  the  hematuria  had  diminished  at  first,  and 

STffl  Wied,  American  surgeons  have  not  been  slow  to  avail  thon, 
selves  of  fheir  opportunities.    Prof.  Nancrede  {Annals  of  .A*r» 
p.  480)  suggests  that  where  the  renal  or  splenic  artery  is  cut  by  a 
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•  civil  or  military  practice,  gunshot  wounds  of  the  kidney  are 
lQlvtoo  likely  to  be  complicated  with  injuries  of  the  intestines, 
5  and  spine.  When  in  the  course  of  an  exploratory  operation 
■  the  case  of  a  gunshot  wound  of  the  abdomen,  the  kidney  is 
found  to'  be  the  seat  of  haemorrhage,  if  uncontrollable  by  other 
means,  nephrectomy  should  be  performed. 

vi  In  a  very  few  cases  of  nephrorraphy.  Where  nephrorraphy 
has  been  properly  performed,  as  e.g.,  the  method  given  at  p.  774, 
nephrectomy  will  never  be  thought  of.  In  a  few  cases  nephror- 
raphy will  fail,  owing  to  the  complication  of  organic  disease,  as  in 
the  instances  given  at  p.  771. 

Operations. 

These  are.  A.  Through  the  Lumbar  Region.  B.  Through 
the  Abdominal  Wall,  and  the  Peritonaeum  as  well,  (a)  By  an 
incision  at  the  outer  edge  of  the  rectus,  (b)  By  one  in  the  linea 
alba.  0.  Through  the  Abdominal  Wall,  without  opening  the 
Peritonaeum.  These  methods  are  compared  at  p.  763.  D.  A  Com- 
bination of  the  Abdominal  and  Lumbar  Incisions.  E.  Knowsley 
Thornton's  combined  Method. 

A.  Lumbar  Nephrectomy. 

Operation. 

The  position*  of  the  patient  and  the  earlier  steps  are  much 
as  those  already  given  in  the  account  of  Nephro-lithotomy,  p.  724. 

When  the  lumbar  fascia  has  been  slit  up  and  the  fat  around  the 
kidney  torn  through,  this  organ  should  be  well  thrust  up  by  an 
assistant  making  careful,  steady  pressure  with  bis  fist  against  the 
abdominal  wall :  the  wound  being  now  widely  dilated  with  retractors, 
the  surgeon  examines  the  kidney,  and  has  next  to  decide  on  three 
points : 

(1)  Is  removal  required  ?  f  (2)  Will  more  room  be  wanted  ?  If 
so,  the  incision  already  made  slightly  oblique  and  about  ^  inch 
below  the  twelfth  rib,  should  be  converted  into  a  T-shaped  one  by 


viscus  should  be  removed,  as  gangrene  is  inevitable.  Dr.  Parkes  (loc.  supra  cit.) 
November  1887,  p.  379),  in  a  case  of  bullet-wound  of  the  abdomen,  having  sewn 
up  five  perforations  of  the  intestine,  found  that  the  left  kidney  was  perforated. 
The  haemorrhage  was  very  slight  at  this  time.  After  doing  well  for  twenty-four 
hours,  the  patient  began  suddenly  to  fail,  and  died  collapsed  from  haemorrhage 
from  the  kidney.    Dr.  Parkes  regretted  that  he  had  not  performed  nephrectomy. 

Dr.  C.  Briddon,  of  New  York  {Annals  of  Surgery,  1894,  vol.  i.  p.  641),  in  three 
cases  explored  an  injury  to  the  kidney  by  a  lumbar  incision  at  a  date  varying 
from  one  to  four  weeks  after  the  accident,  and  by  evacuating  bloody  urine,  fetid 
clots,  irrigating  and  tamponnading  with  iodoform  gauze,  saved  his  patients  from 
a  state  of  grave  peril. 

Additional  care  should  be  taken  to  open  out  the  space  between  the  last  rib 
and  the  crest  of  the  ilium  by  the  arrangement  of  pillows  underneath  the  loin, 
and  the  precautions  given  to  avoid  shock  (p.  751),  must  be  taken  here. 

t  This  question  has  already  been  alluded  to  in  the  case  of  a  strumous  kidney 
incised  and  drained  (p.  747) ;  in  that  of  a  kidney  much  damaged  by  one  or  more 
calculi,  under  the  subject  of  Nephro-lithotomy  (p.  732) ;  and  in  the  case  of  hydro- 
nephrosis (p.  748). 
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another  made  downwards  from  its  centre,  or  at  its  posterio 
extremity,  along  the  outer  edge  of  the  quadratus  lumborum 
Additional  room  may  also  be  gained  by  an  assistant  slippim 
his  hand  under  the  lower  ribs  and  drawing  them  forcibly  upward® 
(3)  Is  the  kidney  firmly  matted  down  or  no  ?  If  there  has  beei 
no  surrounding  inflammation,  the  extra-peritonaeal  fat,  the  perito- 
neum, and  colon  will  be  readily  separated  by  the  finger  working 
close  to  the  kidney  until  the  pelvis  and  vessels  are  reached.  Bui 
if  inflammation  has  caused  firm  adhesion  and  matting  down  of  the 
kidney  to  adjacent  parts,  the  altered  fat  and  thickened  and 
adherent  capsule  must  be  divided  down  to  the  kidney  itself 
and  this  gradually  enucleated  (partly  with  the  finger,  partly  wit! 
a  probe-pointed  bistoury)  from  out  of  its  capsule,  which  is  left 
behind. 

The  only  guide  in  such  a  case  is  the  tissue  of  the  kidney  itself, 
close  to  which  the  finger  and  knife  must  be  kept. 

A  case  of  Mr.  H.  Marsh's  well  shows  this  difficulty. 
Kemoval  of  the  kidney  could  not  here  be  effected,  owing  to  its  size  *  and  the 
firmness  with  which  it  was  embedded  in  the  surrounding  condensed  areolar 
tissue.  That  part  of  the  kidney  which  had  been  exposed  was  accordingly  trans- 
fixed with  a  strong,  double  ligature,  and  cut  away.  Complete  suppression  of 
urine  +  followed  the  operation,  and  the  patient  died  in  about  thirty  hours.  At 
the  post-mortem  examination  the  remaining  part  of  the  right  kidney  and  its 
ureter  were  so  firmly  embedded  in  dense  cicatricial  material  that  they  were 
dissected  out  only  with  difficulty.  The  kidney  itself  was  converted  into  numerous 
sacculi,  in  the  walls  of  which,  however,  some  remains  of  renal  structure  could 
still  be  traced.  The  opposite  kidney  weighed  6  oz.  Its  capsule  was  adherent, 
and  there  were  two  or  three  more  cysts  on  its  surface.  On  section,  its  structure 
looked  somewhat  confused  and  cloudy,  but  its  condition  was  not  such  as  to 
indicate  advanced  disease. 

Mr.  Greig  Smith  states  (Abdom.  Surg.,  p.  508)  that,  in  cases  of 
old-standing  suppuration  with  great  enlargement,  the  vena  cava 
and  the  aorta  may  be  intimately  adherent  to  the  capsule.  "  One 
such  case  was  met  with  in  the  post-mortem  room  of  the  Bristol 
Infirmary ;  here  it  was  simply  impossible,  after  death,  to  dissect 
apart  the  venous  wall  and  the  renal  capsule.  In  another  case,  for 
similar  reasons,  the  organ  could  not  have  been  removed  by  any 
proceeding  claiming  to  be  recognised  as  surgical."  $ 

If  further  room  is  still  required,  this  may  be  easily  and  effectually 
gained  by  making  use  of  additional  incisions  as  recommended  by 

*  Mr.  Marsh  (Clin.  Soc.  Trans.,  vol.  xv.  p.  142)  points  out  that  the  state  of  the 
kidney  here  proved  to  be  much  worse  than  there  had  seemed  reason  to  anticipate. 
Although  it  had  been  impossible  to  feel  it  in  a  very  careful  examination  under 
ether,  it  was  dilated  to  a  very  large  size. 

t  The  urine  had  been  horribly  fetid,  and  the  sp.  gr.  never  above  1015. 

j  As  will  be  seen  from  case  22  in  the  table  at  p.  769,  I  injured  the  vena  cava 
in  the  case  of  a  large  tubercular  kidney,  very  adherent ;  the  most  difficult  easel 
have  met  with.  In  a  case  of  attempted  nephrectomy  (Ama:  Jour  v.  Med.  Sci. ,^i>2, 
vol.  ii.  p.  116)  the  removal  of  the  organ  was  rendered  impossible,  not  only  by  i  s 
adhesions  to  the  tissues  around,  but  also,  as  was  proved  post  mortem,  to  the  co 
and  pancreas  as  well. 


NEPHRECTOMY.  755 

Prof  Konig,  of  Gottingen  (Cent.  f.  Chir.,  1886,  Hft.  35  5  Am.  of 
25  Nov"  1 886,  p.  445)-  This  surgeon,  having  found  great 
vffiru'ltv  in  getting  free  access  to  the  kidney  by  the  ordinary 
Hmbar  incision,  cuts  through  the  soft  parts  vertically  downwards 
1  n<*  the  border  of  the  erector  spina?  to  just  above  the  iliac  crest. 
He  then  curves  the  incision  towards  the  navel,  and  ends  at  about 
the  outer  border  of  the  rectus,  if  necessary  going  through  this 
muscle  to  the  umbilicus.  It  may  be  often  advisable  to  make  the 
perpendicular  cut  oblique,  running  in  a  flat  curve  into  the  umbilical 
Lit  All  the  muscles  are  incised  quite  down  to  the  peritonaeum. 
This  method  gives  a  surprisingly  free  entrance,  but  it  can  be  much 
improved  by  introducing  the  hand  through  the  perpendicular  part 
of  the  cut,  separating  the  peritonaeum  in  front  and  pushing  it 
forwards.  Prof.  Konig  proposes  to  call  this  the  retro-peritonseal 
lnmbo-abdominal  incision.  If  sufficient  space  is  not  thus  afforded, 
or  if.  for  diagnostic  or  operative  purposes,  it  is  desirable  to  approaeh 
the  tumour  from  the  abdominal  cavity,  the  peritonaeum  can  be 
divided  in  the  transverse  cut.  If  infectious  material  is  to 
be  removed,  this  peritoneeal  opening  must  be  carefully  looked 
after. 

We  do  not  yet  know  how  far  large  kidneys  can  be  got  out 
through  very  free  lumbar  incisions.  I  may  state  here  that  I 
twice,  in  1890,  removed  kidneys  8  inches  long  through  the 
very  limited  ilio-costal  space  of  little  children  aged  respectively 
three  and  three-and-a-half.  One  was  a  case  of  sarcoma,  the  other 
of  cystic  kidney.  Both  made  excellent  recoveries ;  but,  as  in  the 
former,  the  renal  vein  was  thrombosed  with  growth,  it  was  clear 
that  a  few  months  would  see  the  end.  In  each  case  the  lumbar 
incision  was  carried  forwards  very  freely,  and  the  long  axis  of  the 
tumour  brought  out  in  that  of  the  wound. 

The  danger  of  ventral  hernia  is  guarded  against  by  using  deep 
sutures,  by  allowing  only  gentle  movements  at  first  when  the 
patient  gets  up,  and  by  the  use  of  a  support.  By  these  means  the 
risk  of  hernia  may  be  reduced  to  a  minimum.* 

When  the  kidney  has  been  sufficiently  enucleated  either  out  of 
its  capsule,  or,  together  with  this,  out  of  the  peri-renal  fat,  the 
vessels  and  ureter  must  be  dealt  with.  The  latter  should  be  taken 
first^  as  this  step,  especially  if  the  ureter  be  enlarged,  will  facilitate 
dealing  with  the  vessels. 

If  the  ureter  is  dilated,  and  contains  foul  pus  or  tubercular 
matter,  the  stump  should  be  carefully  cleaned  out  with  a  sharp 
spoon  and  dusted  with  iodoform,  or  brought  up  into  the  wound 
with,  and  retained  there  by,  a  suture,  for  fear  of  its  infecting  the 
wound. 

r'  lie  vessels  are  then  tied  in  at  least  two  bundles  with  sufficiently 

*  It  is  noteworthy  that  Prof.  Bergmann,  of  Berlin,  whose  name  is  well  known 
in  connection  with  the  surgery  of  the  urinary  organs,  advocated  the  lumbar 
^pcration  for  the  removal  of  malignant  growths  of  the  kidney  {Annals  of  Surgery, 
September  1886,  p.  256).  ' 
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stout  carbolised  silk,*  or  chromic  gut.    This  is  passed,  with  a 
aneurism-needle  of  sufficient  length  and  suitable  curve,  throuJ 
the  centre  of  the  bundle,  each  half  of  which  is  tied  separately 
and  finally  one  of  the  ligatures  is  thrown  round  both  halves, 
together.    In  passing  the  ligatures,  they  should  be  pushed  wel 
in  towards  the  spine,  so  as  to  leave  sufficient  room  between  them 
and  the  kidney  to  prevent  all  risk  of  their  slipping.    If  the 
kidney  can  be  raised  out  of  the  wound,  passing  the  ligature  is 
much  simplified.    If  this  is  impossible,  the  surgeon  may  find 
help  by  having  the  lower  ribs  well  pulled  up  by  an  assistant 
while  another  keeps  the  kidney  well  up  by  pressure  against  the 
abdominal  walls,  light  being  also  thrown  in,  in  case  of  need,  by  a 
laryngeal  mirror,  or   electric  lamp.    While  the  ligatures  are 
being  tied,  and  in  dividing  the  pedicle,  no  tension  should  be  put 
upon  them. 

As  soon  as  the  ligatures  are  secured  in  position,  the  pedicle  is 
snipped  through  at  a  safe  distance  from  them  with  blunt-pointed 
scissors.  If  the  pelvis  of  the  kidney  contains  foul  or  tubercular 
pus,  and  if  there  is  room,  a  large  pair  of  Spencer  Wells'  forceps 
should  be  put  on  the  pelvis,  and  the  pedicle  cut  through  between 
this  and  the  ligatures,  so  as  to  prevent  escape  of  septic  material. 
The  ligatures  are  then  cut  short.  If  any  haemorrhage  now  takes 
place,  it  is  probably  due  to  some  vessel  f  not  being  included,  or 
to  an  artery  having  slipped  through  the  knot  owing  to  the  parts 
being  stretched  at  the  moment  of  ligature.  In  the  event  of 
attempts  to  arrest  such  haemorrhage  by  ligature  failing,  it  must 
be  stopped  by  applying  Spencer  Wells'  forceps  and  leaving  them 
in  situ,  or  by  firm  plugging  |  with  aseptic  gauze  dusted  with 
iodoform. 

When  a  pedicle  presents  especial  difficulties  from  its  shortness, 
thickness,  and  the  way  in  which  it  is  overlapped  by  the  kidney,  a 
preliminary  ligature  should  be  applied  and  the  kidney  cut  away 
well  in  front  of  it,§  a  step  which  will  give  access  to  the  vessels 

*  See  foot-note,  p.  446. 

t  Mr.  Greig  Smith  (Joe.  supra  cit.)  gives  the  following  practical  hints  as  to  the 
vessels : — The  veins  are  a  good  deal  larger  than  the  arteries,  and  overlap  them. 
At  the  hilum  the  veins  branch  quite  as  much  as  the  arteries — i.e.,  four  or  five 
times — and  the  subdivision  extends  farther  towards  the  middle  line.  It  is  very 
frequent  for  two  or  more  trunks  to  represent  the  renal  vein,  and  sometimes  sur- 
round the  artery.  The  want  of  uniformity  in  the  renal  vessels  is  against  the  pos- 
sibility of  ligaturing  the  artery  and  vein,  separately.  In  many  cases  this  will  be 
found  impossible  ;  in  none  is  it  necessary.  Indeed,  the  walls  of  the  vein.-.  I  j 
acting  as  a  sort  of  padding,  may  add  to  the  safety  of  ligatures,  preventing  the 
thread  from  slipping.  Mr.  Greig  Smith  further  states  that  the  only  deaths  as 
yet  recorded  from  secondary  hemorrhage  were  in  two  cases  where  the  vessel* 
were  separately  tied. 

%  In  one  case  published  in  America  this  firm  plugging  has  been  followed  by  a 
temporary  fsecal  fistula. 

§  Dr.  Lange  (New  York  Surg.  Soc,  November  22,  1SS6;  Annals  of  burg enj, 
April  1887)  has  shown  that  in  a  case  in  which  he  adopted  this  course  no  sloug  - 
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H  nreter  •  a  double  ligature  is  then  applied  behind  the  temporary 
i  W  e  which  is  now  removed.  Also  where  the  pedicle  is  very 
S  \  Portion  of  kidney  may  be  left  to  ensure  the  ligature 
£££ff  a  safe  hold.  I  was  obliged  to  adopt  this  course  m  a  case 
t  nephrectomy  for  calculous  pyelitis  in  which  I  had  removed 
Uestones  a  year  before  (case  No.  7,  Table  p.  767}  ± 
Persisted,  which  became  abominably  septic.  As  the  stump  of  the 
kidney  was  fetid,  I  inserted  no  sutures,  and  packed  the  wound 
with  strips  of  sal  alembroth  gauze  wrung  out  of  turpentine.  Ihe 
mtient  made  a  good  recovery. 

A  modification  of  the  method  of  leaving  a  portion  ot  the 
kidney  to  form  the  pedicle  may  be  made  use  of  in  cases  of  kidneys 
of  laro-e  size  which  cannot  be  brought  through  the  wound.  In 
such  cases,  the  vessels  having  been  secured  by  a  temporary  ligature 
or  by  a  Spencer  Wells'  forceps,  the  kidney  should  be  cut  away  m 
separate  portions,  thus  doing  away  with  the  struggle  required  in 
bringing  out  a  large  kidney  and  the  risks  of  producing  serious 
shock  by  pulling  on  the  vessels.* 

Another  means  of  treating  the  pedicle  where  this  is  short  and 
matted  down,  is  to  cut  it  through  piece  by  piece,  securing  each 
bleeding  point  with  compression-forceps,  and  tying  them  off  one 
by  one.  Or  the  vessels  may  be  under-run,  as  in  excision  of  the 
knee,  but  on  a  larger  scale,  and  more  en  masse. 

By  such  methods  as  the  above  the  risk  of  wounding  the  cava 
or  aorta  is  avoided.  If  the  amount  of  kidney  left  is  small,  it  will 
no  doubt  atrophy  and  give  no  further  trouble,  but,  if  large,  some 
sloughing  will  probably  take  place ;  in  such  a  case  iodoform  should 
be  dusted  on  to  the  stump  and  free  drainage  provided. 

Another  difficulty  which  may  be  present  now  is  caused  by  the 
kidney  having  contracted  adhesions  to  the  peritonaeum  and  some 
of  its  contents. 

I  have  three  times  opened  the  peritonaeum,  when  using  the 
lumbar  incision ;  to  one  case,  a  nephrolithotomy,  I  have  alluded 
at  p.  730.  The  other  two  were  cases  of  growth  and  tubercular 
pyelitis,  for  which  I  was  removing  the  kidney.    All  three  cases 

ing  took  place,  as  the  thick,  fleshy  part  of  the  pedicle  beyond  the  ligatures  was 
gradually  absorbed  by  the  healthy  granulations  of  the  wound,  which  remained 
aseptic.  Dr.  Leopold  (Arch,  filr  Gynalc,  xix.  1),  in  a  case  of  nephrectomy,  tied 
the  pedicle  in  three,  and  left  a  triangular  portion  of  the  kidney  parenchyma,  in 
order  to  prevent  haemorrhage.    The  patient  made  a  good  recovery. 

*  The  question  of  how  far  serious  shock  may  be  induced  by  tightening  liga- 
tures on  parts  in  such  intimate  relation  with  the  abdominal  sympathetic  centres 
is  one  of  great  importance,  and  needs  further  investigation.  According  to  Mr. 
Barker  {Diet,  of  Surg.,  vol.  ii.  p.  49),  who  has  taken  the  trouble  to  have  the  pulse 
watched  carefully  at  this  stage  of  the  operation,  it  is  not  much  affected  to  the 
touch,  but  a  sphygmographic  tracing  taken  in  one  case  showed  some  irregularity 
during  the  necessary  handling  of  the  kidney,  and  increased  arterial  tension  when 
the  pedicle  was  ligatured.  From  my  own  experience,  any  alterations  in  the  pulse 
are  occasional  only,  and  quito  inconstant.  Dragging  on  the  pedicle  is  much 
more  likely  to  produce  shock. 
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recovered.  The  opening,  in  the  two  latter  cases  a  small  one,  was  at 
once  covered  by  an  aseptic  sponge,  and  sutured  with  fine  chromic  gut 
Where  it  is  certain  that  fluid  from  the  kidney  has  entered  a 
wound  in  the  peritonasum,  the  surgeon  should,  after  the  operation  I 
is  completed,  make  a  small  opening  in  the  lower  part  of  the  linea 
alba  and  wash  out  the  peritoneal  cavity  with  boiled  water,  and 
place  a  drainage-tube  in  Douglas's  pouch,  this  being  regular!  v 
emptied  as  often  as  is  requisite.  Mr.  Page  of  Newcastle  adopted 
this  plan  in  two  cases,  with  entire  success  {Lancet,  vol.  i.  1893 
p.  999). 

The  pedicle  having  been  secured  and  cut  through  at  a  safe  distance 
from  the  ligatures  with  blunt-pointed  scissors,  the  surgeon  should 
examine  for  any  bleeding  points,*  to  which  the  ligatures  ahead v 
in  place  will  act  as  guides.  When  all  bleeding  is  stopped,!  a 
large  drainage-tube  should  be  inserted,  with  one  end  carried  down 
to  the  very  bottom  of  the  wound  and  the  other  cut  almost  flush 
with  the  surface.  The  wound  is  then  partially  closed  with 
silver- wire  and  carbolized-silk  sutures,  some  iodoform  dusted  in. 

*  Bleeding  may  be  due  to  the  renal  vessels  breaking  up  into  a  larger  number  of 
branches  than  usual,  or  to  some  abnormal  vessel.  Dr.  Lange,  of  New  York 
{Annals  of  Surgery,  October  1885,  p.  297),  in  several  bodies  found  a  rather  thick 
venous  branch  coming  from  below,  behind  the  pelvis  and  ureter,  and  entering 
into  a  branch  of  the  renal  vein,  which  took  origin  abnormally  from  the  renal 
substance  on  a  level  behind  the  pelvis.  Dr.  Lange  suggests  that  this  vessel  may 
have  been  a  spermatic  vein,  but  was  unable  to  verify  this  point. 

+  The  question  may  arise  as  to  what  is  to  be  done  if  hsemorrhage  still  persist 
after  the  kidney  is  got  out,  and  its  pedicle  tied.  Very  few  cases  will  occur  in 
which  ligatures  cannot  be  applied  to  each  bleeding  point  if  the  wound  be  well 
opened  up,  carefully  dried,  and  if  light  be  thrown  down  to  the  bottom.  But  when 
bleeding  still  goes  on,  Spencer  Wells'  forceps  must  be  applied  to  the  bleeding  point 
and  left  in  situ  for  two  or  three  days,  during  which  time  they  will  also  help  to 
drain  the  wound.  I  have  used  this  method  twice  with  good  results.  If  the  forceps 
will  not  hold,  careful  plugging  must  be  resorted  to,  strips  of  iodoform  or  sal 
alembroth  gauze  or  carbolized  sponges,  any  of  those  used  being  wrung  out  of 
carbolic  acid  lotion  1  in  20  (the  deepest  attached  to  silk)  and  systematically 
packed  into  the  bottom  of  the  wound  around  a  large  drainage-tube  till  the 
wound  is  thoroughly  filled  ;  an  external  gauze  dressing  is  then  applied,  and  over 
this  a  firm  but  elastic  padding  of  sal  alembroth  wool,  which  is  kept  in  rii 
firm  bandaging.  Mr.  Clement  Lucas  (Trans.  Intern.  Med.  Congr.,  vol.  ii.  p.  271) 
nearly  lost,  from  secondary  hemorrhage,  a  case  in  which  nephrectomy  had  been 
successfully  performed  for  suppurating  strumous  pyelitis.  The  bleeding  came 
on  about  the  fifteenth  day,  probably  from  the  ligatures  which  had  been  left  long 
being  dragged  upon.  The  hsemorrhage  again  occurred  on  the  sixteenth  day. 
when  an  attempt  was  made,  after  opening  up  the  wound,  to  slip  a  ligature  all 
the  old  ones,  and  thus  to  re-tie  the  pedicle.  Hsemorrhage  again  occurring  on 
the  seventeenth  day,  and  the  patient  being  in  a  most  precarious  state,  the  wound 
was  tightly  and  forcibly  plugged  with  two  large  sponges  steeped  in  perchlonae 
of  iron,  and  the  abdomen  bound  firmly  round  with  a  flannel  bandage.  Morphia 
was  given  subcutaneously.  About  a  week  later  the  removal  of  the  sponges,  by 
cutting  away  the  protruding  part,  was  commenced,  and  this  was  completed  y 
the  end  of  another  week.  No  bleeding  recurred  after  the  plugging,  and  the 
patient  made  a  good  recovery. 
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and  aseptic  dressings  applied.  If  there  has  been  much  difficulty 
in  getting  out  the  kidney — and  in  cases  of  old  inflammation  it 
has°to  be°dug  out  by  touch  with  very  little  help  from  sight— as  in 
case  No.  2,  Table,  p.  767— no  sutures  should  be  used,  the  wound 
being  merely  lightly  plugged  with  iodoform  gauze,  wrung  out  of 
carbolic  acid  lotion  I  in  20. 

Dr.  Weir,  of  New  York  (Ann.  of  Surg.,  April  1885,  p.  311)-  during  a  case  of 
nephrectomy  in  a  young  woman  the  subject  of  pyo-nephrosis,  met  with  very 
severe  hemorrhage  after  ligature  of  the  pedicle.  This  had  apparently  been 
effected  with  a  single  ligature.  After  removing  the  kidney,  a  gush  of  venous 
blood  ensued,  which  was  only  partly  arrested  after  repeated  seizures  with  long 
pressure-forceps,  but  was  finally  controlled  by  stuffing  the  wound  full  of  sponges 
and  turning  the  patient  on  her,  back.  The  shock  was  profound,  and  all  the 
measures  to  produce  reaction  were  resorted  to.  Transfusion  repeated  twice  to  a 
total  amount  of  22  oz.,  gave  rise  at  first  to  great  improvement,  but  the  patient 
died  ten  hours  after  the  operation.  The  autopsy  showed  that  the  haemorrhage 
came  from  a  vein  of  considerable  size,  1.5  centimetre  above  those  secured  by  the 
ligature  and  forceps. 

B.  Nephrectomy  by  Abdominal  Incision  through 
the  Peritonaeum. 

a.  By  Langenbiich's  Incision  at  the  Outer   Edge   of  the 

Rectus. 

b.  By  an  Incision  in  the  Linea  Alba. 

These  two  methods  may  be  taken  together.  The  former  is 
the  one  most  usually  employed,  as  it  has  the  following  great 
advantages : — 

1.  The  incision  is  nearer  the  vessels  and  ureter.  2.  There  is 
much  less  general  exposure  of  the  peritoneal  cavity  (Knowsley 
Thornton).  3.  The  kidney  is  reached  through  the  outer  or 
posterior  layer  of  the  meso-colon,  a  step  which  avoids  (a) 
haemorrhage  and  (b)  the  risk  of  sloughing  of  the  colon,  as  it  is  the 
inner  or  anterior  layer — that  between  the  colon  and  the  middle 
line — which  contains  most  of  the  vessels  to  the  colon,  and  is 
especially  rich  in  veins.  It  is  this  layer  which  is  divided  in  the 
incision  through  the  linea  alba.  4.  The  operation  can  be  rendered 
largely  extra-peritonseal  by  having  the  inner  edge  of  the  cut  meso- 
colon and  that  of  the  parietal  peritonaeum  held  in  apposition  or 
sutured  with  catgut. 

Both  operations  give  good  room  for  necessary  manipulations,  both 
afford  an  opportunity  for  examining  with  the  hand  the  condition  of 
the  opposite  kidney.*  After  both  the  wound  can  be  drained,  pos- 
teriorly, from  the  loin,  but  more  easily  after  Langenbiich's  incision. 

I  cannot  but  think  that  this  advantage  of  the  incisions  through  the  peri- 
toneum has  been  made  too  much  of.  In  Mr.  Barker's  words  (Diet,  of  Surg., 
vol.  11.  p.  48),  "  though  the  hand  may  reach  the  kidney  opposite  to  the  one  it  is 
proposed  to  excise,  its  soundness  or  the  reverse  cannot  be  ascertained  by  mere 
palpation.  Great  enlargement,  or,  on  the  other  hand,  great  reduction,  in  size, 
or  complete  absence,  might  be  detected ;  but  the  organ  might  be  tubercular,  or 
fibroid,  or  contain  a  moderate-sized  calculus,  and  yet  the  hand  be  unable  to 
detect  the  condition."    I  have  also  referred  to  this  matter,  p.  738. 
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a.  Langenbuch's  Incision. — The  abdominal  wall  having  been 
cleansed,  an  incision  is  made,  at  least  4  inches  long  at  first,  com- 
mencing jnst  below  the  ribs,  in  the  line  of  the  linea  semilunaris  on 
the  side  of  the  disease,  the  centre  of  the  incision  being  usually  I 
opposite  to  the  umbilicus.  The  skin,  subcutaneous  tissue,  and  the 
aponeuroses  at  the  outer  edge  of  the  rectus  having  been  divided  down 
to  the  transversalis  fascia,  all  haemorrhage*  having  been  carefully 
arrested,  the  transversalis  fascia  and  peritonaeum  are  pinched  up 
together,  punctured,  and  slit  up  on  a  finger  used  as  a  director,  the 
hand  is  introduced,  and  the  size  of  the  growth  and  the  condition 
of  the  opposite  kidney  investigated.  In  the  case  of  a  large 
growth,  the  incision  will  now  be  enlarged,  and  any  further 
haemorrhage  arrested.  The  growth,  if  large,  is  usually  now  seen 
in  part.  Any  presenting  intestine  is  turned  over  to  the  opposite 
side,  and  kept  out  of  the  way  with  a  soft,  flat  sponge.  The  outer 
or  posterior  layer  of  the  meso-colon  will  now  probably  present 
itself,  pushed  forward  by  the  growth,  which  is  often  bluish-white 
in  appearance,  and  covered  by  large  veins.  The  above-mentioned 
layer  of  the  meso-colon  is  next  torn  through,  either  in  a  vertical  or 
transverse  direction,  as  will  best  avoid  the  vessels  exposed.  Any 
bleeding  should  be  at  once  arrested  by  Spencer  Wells'  forceps  ana 
ligatures  of  fine  chromic  gut.  The  intestines  are  next  packed  away 
with  a  flat  sponge. 

A  sufficient  opening  is  next  made  in  the  outer  layer  of  the  meso- 
colon, and  the  fingers  are  introduced  to  examine  into  and  further 
separate  the  connections  of  the  kidney. 

During  all  the  necessary  manipulations  in  the  case  of  a  growth, 
the  greatest  possible  gentleness  must  be  used  so  as  not  to  rupture 
the  capsule.  In  rapidly  growing  sarcomata,  especially  in  children, 
the  consistency  may  be  jelly-  or  glue-like,  and  thus,  if  the  capsule 
is  opened,  portions  of  the  growth  may  readily  be  left  behind. 
Again,  haemorrhage  may  easily  follow  this  accident,  and  prove  most 
embarrassing. f  If  the  bleeding  is  of  the  nature  of  troublesome 
oozing  it  may  be  met  by  packing  the  cavity  with  iodoform  gauze, 
the  ends  of  which  are  brought  out  through  a  counter-incision  in 
the  loin.  The  wound  in  the  capsule  is  next  carefully  sutured  over 
the  gauze,  thus  shutting  off  the  abdominal  cavity.    The  gauze 

*  The  amount  of  this,  as  will  be  familiar  to  all  surgeons  who  have  opened  the 
peritonseal  cavity  by  this  incision  for  intestinal  obstruction,  &c,  varies  a  good 
deal.  In  the  case  of  growth  large  vessels  are  often  present  in  the  peritonaeum 
over  the  kidney. 

t  Thus  it  has  even  happened  to  Prof.  Czerny,  whose  experience  in  nephrectomy 
is  almost  unrivalled,  to  be  driven  to  tie  the  abdominal  aorta.  The  profuse  hamior- 
rhage  met  with  in  removing  a  large  growth  of  the  left  kidney  could  only  be 
stopped  by  pressure  on  the  abdominal  aorta.  This  vessel  was  accordingly  tied. 
Death  took  place  ten  hours  later.  It  was  found  that  the  renal  artery  had  been 
torn  through  at  its  entrance  into  the  tumour.  The  ligature  on  the  aorta  had  been 
so  placed  that,  while  the  blood-supply  through  the  left  was  cut  off,  the  rig 
vessel  was  pervious. 
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may  be  removed  in  forty-eight  hours  (F.  Page,  Lancet,  vol  ii.  1893, 
j  1 1 88).  If  the  bleeding  is  from  one  or  two  points  which  cannot  be 
tied,  Spencer  Wells'  forceps  may  be  left  in  situ,  and  removed  in 
forty-eight  hours. 

The  same  precautions  as  to  not  damaging  the  capsule  should 
be  taken  in  the  case  of  a  kidney  full  of  fluid.  Where  there  is  any 
risk  of  such  fluid,  or  of  soft  growth  escaping  into  the  peritonasal 
sac,  sponges  (duly  counted  and  secured  by  silk  or  forceps)  should 
be  carefully  packed  around,  or  the  cut  edges  of  the  meso-colon  and 
the  parietal  peritonasum  united. 

If  the  parts  about  the  pedicle  are  free  from  adhesions,  the 
vessels  may  be  tied  before  the  kidney  is  enucleated,  which  will 
render  this  latter  step  bloodless.  Wherever  it  is  possible,  forceps 
should  be  placed  on  the  vessels  close  to  the  kidney  before  they 
are  divided,  to  save  spilling  of  blood  from  the  kidney,  and  where 
this  contains  pus,  the  same  precaution  should  be  taken  with  the 
ureter. 

The  vessels  should  be  tied  with  the  precautions  given  above 
(p.  756).  All  dragging  on  the  pedicle  should  be  scrupulously 
avoided. 

The  kidney  being  removed,  the  site  of  the  operation  is  most 
carefully  cleansed  and  dried.  If  troublesome  oozing  has  occurred 
and  is  at  all  likely  to  persist,  a  large  drainage-tube  had  best  be 
passed  out  through  the  loin  by  pushing  a  short  pair  of  dressing- 
forceps  from  the  site  of  the  kidney  so  that  it  bulges  in  the  loin, 
where  it  is  cut  down  upon,  and  used  to  seize  the  tube.  Another 
way  of  draining  is  by  a  Keith's  tube  through  the  abdominal 
incision,  sucked  out  regularly.  Both  this  and.  lumbar  drainage 
should  be  employed  in  complicated  cases.  It  has  been  suggested 
that  the  divided  edges  of  the  meso-colon  may  be  united  with  a 
few  points  of  catgut  suture,  but  this  precaution  does  not  seem  to 
be  absolutely  needful,  as  they  usually  fall  readily  into  apposition. 
If  any  septic  matter  is  left  it  will  be  perilous. 

Mr.  Knowsley  Thornton  lays  stress  upon  his  method  of  treat- 
ing the  ureter.  This  tube  is  taken  last  in  the  enucleation  of  the 
kidney,  "  and,  before  separation,  its  renal  end  should  be  secured 
by  pressure-forceps,  then  a  ligature  tied  a  little  way  from  the 
forceps,  and  a  sponge  placed  under  it  before  it  is  divided.  When- 
ever it  is  possible,  I  enucleate  it  for  some  distance  from  the 
kidney  before  dividing  it,  so  that  its  cut  end,  with  the  sponge 
under  it,  may  be  at  once  drawn  outside  the  abdomen  •  and  after- 
wards fix  it  in  the  lower  angle,  or  most  convenient  'part  of  the 
abdominal  incision,  with  a  cleansed  safety-pin.  I  regard  this 
fixing  out  of  the  stump  of  the  ureter  as  the  most  important  detail 
in  the  operation,  and  in  every  case  in  which  I  have  been  obliged 
to  cut  it  off  deep  in  the  wound  I  have  had  distinct  evidence&of 
suppuration  and  trouble  around  it."  Mr.  Thornton  considers  the 
objection  that  this  method  risks  the  occurrence  of  future  intes- 
tinal obstruction  an  entirely  fanciful  one.    At  the  worst,  a  ureter 
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so  treated  is  only  a  slight  ridge  over  a  small  surface  of  the  abdo 
mmal  wall,  quickly  disappearing  by  atrophy.  The  open  end  of 
the  ureter  must  be  kept  sweet,  "for  sooner  or  later  it  always 
becomes  putrid,  the  bladder  urine  also  becoming  offensive  at  the 
same  time."  Other  surgeons  who  have  treated  the  ureter  bvl 
ligature  and  dropping  it  in,  have  not  met  with  the  results  of 
suppuration  and  sloughing  which  Mr.  Thornton  thinks  are  very 
likely  to  follow  on  this  course.  The  only  after-trouble  which  I 
have  known  the  ureter  to  give  is  in  cases  of  removal  of  tubercular 
kidney.  Unless  this  operation  is  performed  at  a  very  early  stage 
there  must  always  be  a  great  risk  that,  owing  to  the  ureter  having 
become  involved,  the  mischief  will  spread  to  the  bladder. 

T).  Nephrectomy  by  an  Incision  in  the  Linea  Alba.— For 
reasons  already  given,  p.  759,  this  method  is  not  recommended 
that  of  Langenbiich,  already  fully  described,  being  preferable. 

The  incision  in  the  linea  alba  will  not  materially  differ  from 
that  for  ovariotomy  or  abdominal  exploration,  and  the  same 
precautions  are  called  for  in  removing  a  kidney  by  this  method  as 
in  that  through  the  linea  semilunaris,  of  which  the  chief  only  need 
be  recapitulated  here — viz.  : 

I.  Keeping  the  intestines  well  over  to  the  opposite  side  by 
carefully  applied  sponges.  2.  By  the  same  means  keeping  the 
general  peritonaeal  cavity  shut  off  as  much  as  possible ;  as  pointed 
out  already,  this  method  has  the  grave  objection  of  more  readily 
causing  infection  of  the  peritonaeum.  3.  Avoiding  all  large 
vessels  which  are  met  with  over  the  kidney,  and  securing  these 
carefully  with  chromic  gut  or  fine  carbolized  silk  ligatures  before 
dividing  them.  4.  Securing  as  full  access  as  possible  to  the 
kidney  pedicle.  5.  Dealing  as  gently  as  possible  with  the  kidney 
when  distended  with  fluid,  and  still  more  when  it  is  the  seat  of 
a  soft  vascular  growth.  6.  Separating  adhesions,  especially  any 
situated  posteriorly,  with  the  utmost  carefulness.  7.  Avoiding 
all  tension  on  the  pedicle.  8.  Scrupulously  cleansing  the  site  of 
the  wound.  9.  If  fluids  or  portions  of  the  growth  have  escaped 
into  the  general  peritonseal  sac,  ensuring  cleansing  of  this  with 
sponges,  or,  perhaps^better,  by  irrigation  with  a  warm  2  per  cent, 
solution  of  boracic  acid.  10.  Taking  care  that  the  cut  edges  of 
the  peritonaeum  over  the  kidney  are  in  exact  apposition,  either  by 
natural  adaptation  or  by  the  aid  of  catgut  sutures.  1 1.  Providing 
sufficient  drainage  (p.  761),  if  the  operation  has  been  a  difficult  one 
and  the  parts  much  disturbed,  and,  especially,  if  septic  fluids  have 
escaped  into  the  peritonseal  cavity.  In  this  latter  case  irrigation 
with  boiled  water  or  a  2  per  cent,  solution  of  hot  boracic  acid 
must  be  made  use  of.  12.  Conducting  the  different  steps  of  the 
operation,  especially  the  earlier  ones,  with  as  much  expedition  as 
possible,  and,  in  addition,  providing  against  shock  by  taking  those 
precautions  recommended  for  this  purpose  in  any  grave  operation, 
as  at  p.  75 1. 

0.  Nephrectomy  through  the  Abdominal  Wall,  but 
without  opening  the  Peritonaeum. — Having  made  use  ot 
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then  upwards,  off  the  anterior  surface  of  the  kidney  until  its  vessels  came  m 
view.  No  difficulty  was  experienced  in  dealing  with  the  pedicle— first  the  ureter, 
and  then  the  vessels.  The  vena  cava  was  seen  for  about  U  inch  receiving  pulsa- 
tion from  the  aorta.  The  patient  never  rallied  thoroughly  from  the  operation  * 
and  sank  about  twenty-four  hours  after.  The  autopsy  showed  ligatures  firmly 
tied  ;  one  of  those  on  the  renal  vein  had  slightly  puckered  in  the  inner  surface 
of  the  vena  cava.  A  clot  the  size  of  the  little  finger  constituted  all  the  bleeding 
that  had  taken  place.  The  kidney  was,  save  for  one  small  patch  at  the  lower 
part,  entirely  converted  into  encephaloid  carcinoma.  Two  or  three  of  the  aortic 
glands  were  enlarged  ;  there  were  no  other  secondary  deposits. 

D.  Combination  of  Lumbar  and  Abdominal  Nephrec- 
tomy.— Dr.  Hume  of  Newcastle  made  use  of  this  method  in  a 
case  of  sarcoma  (Lancet,  vol.  i.  1893,  p.  196). 

An  incision  about  6  inches  long  was  first  made  in  the  linea  semilunaris,  and 
the  swelling  found  to  be  in  the  left  kidney.  A  lumbar  incision  was  then  made  from 
the  middle  of  the  first  cut,  dividing  all  the  structures  forming  the  abdominal 
wall,  including  the  peritonaeum.  The  intestines  were  pushed  to  the  right  and 
protected  with  sponges.  The  peritonaeum  covering  the  kidney  was  then 
separated  until  the  whole  growth  was  exposed.  The  large  cavity  left  was 
plugged  with  sublimate  gauze  dusted  with  iodoform,  the  ends  of  the  strips  being 
brought  out  by  an  opening  in  the  most  dependent  part  of  the  loin.  The  strips 
Were  removed  in  thirty-six  hours.    The  patient  recovered. 

E.  Mr.  Knowsley  Thornton's  Combined  Method. — 

This  is  given  at  p.  737. 

a.  Choice  between  Lumbar  and  Abdominal  Nephrectomy. — 

While  it  is  certain  that  all  kidneys  of  small  or  moderately  enlarged 
size  can  be  easily  removed  by  a  lumbar  incision  sufficiently 
enlarged  (p.  755),  time  alone  will  show  whether  I  am  right  in  my 
opinion  that  before  the  lumbar  method  is  abandoned  a  trial  should 
he  made  of  such  a  free  incision  as  Konig's  (p.  755)  when  large 
kidneys  have  to  be  attacked.  And  this  leads  to  the  question  of 
chief  importance  :  How  far  is  the  danger  really  increased  by  going 
through  the  peritonaeum  to  get  at  the  kidney  ?  I  am  strongly  of 
opinion  that,  in  spite  of  all  the  recent  improvements  in  abdominal 
surgery  and  their  success  iu  preventing  peritonitis,  interference 
with  and  handling  the  contents  of  the  peritonaeum,  save  in  the 
shortest  and  simplest  instances,  remains,  on  the  score  of  shock,  as 
grave  a  thing  as  ever  it  was.  I  am  quite  aware  that,  in  the  hands 
of  a  few  operators,  such  as  Sir  S.  Wells,  Mr.  K.  Thornton,  and  Mr. 
Malcolm,  removal  of  kidneys,  even  in  difficult  cases,  through  an 

*  I  think  that  the  thinness  of  the  abdominal  walls  prolonged  the  operation, 
owing  to  my  anxiety  not  to  wound  the  pcritonreum.  As  has  been  said  above,  the 
hemorrhage  was  very  slight,  and  I  was  careful  not  to  pull  upon  the  pedicle. 
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abdominal  wound  involving  the  peritoneum  has  given  excellent 
results— results  perhaps  as  good  as,  or  better  than,  those  by  the 
lumbar  method.  But  while  allowing  this,  it  cannot,  I  think  be 
lost  sight  of  that  the  kidney  is  an  extra-peritonasal  organ,  not  one 
like  the  uterus  and  ovary,  within  the  peritonasal  sac.  It  will' 
assuredly  never  come  about  that  removal  of  the  kidney  will 
pass,  like  oophorectomy  and  removal  of  the  uterus  or  its  appen- 
dages, into  the  hands  of  a  few  operators,  however  specially  skilled 
m  abdominal  surgery.  This  being  so,  and  the  organ  in  question 
being  one  behind  and  outside  the  peritoneum,  while  each  man 
will  decide  for  himself  and  according  to  bis  special  experience  and 
line  of  work,  the  majority  of  surgeons  will,  I  think,  prefer  to  make 
their  attacks  from  behind  whenever  this  is  possible.  This  question 
is  also  dealt  with  above  (p.  737). 

Lumbae  Nephrectomy— Advantages  :— 1 .  The  peritonaeum,  save 
in  case  of  exceptional  difficulty,  is  not  opened  or  contaminated. 
2.  Efficient  drainage  is  easily  provided.  3.  The  structures  inter- 
fered with  are  much  less  important.  4.  As  pointed  out  by  Mr, 
Greig  Smith,  "  in  the  case  of  its  being  unwise,  as  in  abscess,  or  in 
tumour  affecting  the  surrounding  tissues,  to  proceed  to  removal,  it 
is  less  serious  to  the  patient."  If  the  kidney  is  firmly  matted  down, 
as  in  the  cases  given  at  p.  754,  such  dense  posterior  adhesions 
are  most  readily  dealt  with  by  the  lumbar  method.  6.  The  lumbar 
incision,  if  converted  into  a  T-shaped  one,  or  prolonged  forwards 
by  Konig's  method,  will  give  sufficient  room  for  meeting  most  of  the 
conditions  which  call  for  nephrectomy.  Thus  modified,  it  will  suffice 
for  new  growths  in  their  early  stages.  If  these  are  operated  on  later, 
one  of  the  abdominal  methods  will  probably  have  to  be  made  use  of. 

Lumbar  Nepheectomy  —  Disadvantages: — 1.  It  is  usually 
thought  that  too  little  room  is  given  by  this  method  for  the 
removal  of  large  kidneys.  It  has  already  been  shown  (p.  755) 
how  extensively  this  incision  can  be  enlarged.  It  is  doubtful, 
therefore,  if  this  objection  holds  good  for  any  cases,  even 
those  of  unusually  long-chested  patients,  or  those  with  spinal 
deformity.  2.  In  a  fat  subject  the  organ  may  be  difficult  to  reach, 
even  when  well  pushed  up  from  the  front.  3.  The  pedicle  is  less 
easily  reached,*  and  thus  in  cases  of  difficulty,  bleeding  at  a  very 
important  stage  of  the  operation  is  less  easily  dealt  with.  4.  If 
the  kidney  be  very  adherent,  important  structures — e.g.,  the 
peritonaeum  (pp.  730,  757)  and  colon — may  be  opened  into,  unless 
great  care  is  taken.  5.  The  condition  of  the  opposite  kidney 
cannot  be  examined  into.  Possible  fallacies  here  have  been  pointed 
out,  pp.  738,  759. 

Nephrectomy  by  Abdominal  Incisions  in  the  Linea  Alba,  or 
at  the  Edge  of  the  Rectus,  the  Peritoneal  Cavity  being 
opened — Advantages: — 1.  Additional  room  in  case  of  large 
kidneys.  2.  More  easy  access  to  the  pedicle.  3.  The  possibility 
of  examining  the  condition  of  the  other  kidney.    It  has  already 

*  This  objection  and  the  next  can  be  met  by  a  very  free  incision  (p.  755^- 
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been  pointed  out  (pp.  738,759)  that  this  advantage  is  probably 

^S^ECTOMY  BY    ABDOMINAL    INCISIONS  THROUGH    THE  PeRI- 

Disadvantages: -i.  The  peritonei  sac ;is  opened. 
fCsame  sac  may  be  seriously  contaminated  if  a  kidney 
Llinin-  septic   matter,  or  one  largely  converted  into  soit 
oSwtHs  ruptured  during  the  needful  manipulations.    3-  The 
fnteltines  may  be  difficult  to  deal  with,  and  may  by  crowding 
n  o  the  field  of  operation  and  the  incision  m  the  abdominal 
wall  prove  most  embarrassing.    4.  The  handling  and  interference 
with  the  contents  of  the  peritonaeum  may  cause  considerable 
.hock     ?  The  vitality  of  the  colon  may,  by  interference  with 
its  blood-supply,  be  endangered.    6.  It  is  more  difficult,  by  this 
method  to  deal  with  any  dense  adhesions  which  may  exist  be- 
hind the  kidney.    7.  If  bleeding  follow  the  operation  reopening 
an  abdominal  wound,  finding  the  bleeding  points  and  securing 
them  or  plugging  the  wound  will  be  attended  by  more  shock  than 
the  adoption  of  the  same  course  by  the  lumbar  method.    A  case 
supporting  this   view  is  candidly  reported  by   Mr.   Page  of 
Newcastle  (Lancet,  vol.  ii.  1893,  P-  il87>    8-  Efficient  drainage  is 
less  easily  provided  in  cases  of  any  contamination  of  the  pentonaeal 
cavity,  or  of  oozing  after  the  kidney  is  got  out.    9.  The  after- 
complication  of  a  ventral  hernia  is  much  more  probable  by  this 
method,  though  it  must  be  allowed  that  the  free  lumbar  incision 
already  alluded  to  may  be  followed  by  the  same  result. 

Causes  of  Death  after  Nephrectomy.— 1.  Shock— This  may 
be  induced  by  haemorrhage,  much  traction  on  the_  pedicle,  and 
thus,  probably,  interference  with  the  solar  plexus,  injury  to  the 
colon,  and,  where  the  peritonaeal  cavity  is  opened,  by  much  disturb- 
ance of  its  contents.  2.  Haemorrhage.— This  is  especially  to  be 
dreaded  where  the  pedicle  is  deep  and  difficult  to  command;  where 
there  are  aberrant  renal  vessels  ;  where  these  vessels  are  enlarged 
and  perhaps  softened ;  where,  owing  to  too  much  tension  on  the 
pedicle,  a  vessel  retracts  from  within  its  loop  of  ligature ;  where 
the  kidney  capsule  and  tissue  are  broken  into.  In  the  intra- 
peritonaeal  method  there  is  the  additional  danger  of  enlarged  veins 
within  the  meso-colon.  Secondary  haemorrhage  has  been  alluded 
to  above,  pp.  734,  758.  3.  Uraemia  and  Anuria. — These  are  only 
likely  to  occur  when  it  has  been  impossible  to  form  a  correct  estimate 
of  the  condition  of  the  opposite  kidney,  or  where,  to  give  a  patient  a 
chance,  the  surgeon  operates  in  what  he  knows  to  be  a  doubtful 
case.  Where  there  is  reason  to  believe  that  the  suppression  of 
urine  may  be  due  to  a  calculus  in  the  opposite  kidney,  this  should 
at  once  be  cut  down  upon  in  the  hope  of  finding  a  calculus  that 
can  be  removed.  Mr.  Lucas's  brilliant  example  of  what  nephro- 
lithotomy may  do  when  such  peril  sets  in  at  a  later  date  has  been 
referred  to  at  p.  740.  4.  Peritonitis. — This,  if  septic,  is  due  either  to 
mischief  introduced  in  the  operation  or  from  the  kidney.  While  it  is 
certainly  more  likely  to  follow  the  intra-peritonaeal  operation,  it  may 
occur  after  that  through  the  loin,  especially  when  much  difficulty  is 
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met  with  here,  owing  to  numerous  adhesions,  or  to  working  hi  a 

wound   of   insufficient   size.*      5.  Septic    trouble — Cellulitis  

Erysipelas — Pyaemia. — These  are  especially  likely  when  the  kidney 
contains  septic  matter,  when  the  soft  parts  are  much  bruised,  or  when 
many  fingers  enter  the  wound.    Other,  rarer,  causes  of  death  are — 
6.  Pulmonary  embolism.    7.  Empyema. — This  may  be  brought 
about  by  an  extension  of  septic  cellulitis,  or  by  removing,  during 
the  operation,  a  portion  of  rib  in  order  to  get  more  room — a  step 
the  danger  of  which  cannot  be  too  strongly  enforced,  p.  724.  An 
anatomical  predisposition  favouring  the  passage  of  inflammation 
from  the  kidney  to  the  pleura  has  been  pointed  out  by  Dr.  Lange, 
of  New  York.    This  authority  on  renal  surgery  found,  in  one 
subject,  an  enormous  gap  in  the  diaphragm,  the  muscle  fibres 
being  absent  from  the  ligamentum  arcuatum  internum  as  far  as 
the  outermost  part  of  the  eleventh  rib.    Between  these  two  points  ■ 
the  fibres  of  the  diaphragm  communicated  in  a  high  arch,  bounding 
an  area  in  which  the  fatty  tissue  about  the  kidney  was  in  direct 
contact  with  the  pleura.    8.  Intestinal  obstruction. — This  occurred 
fatally  in  one  of  Mr.  Thornton's  cases.  He  thought  it  was  brought 
about  by  his  suturing  the  two  edges  of  the  peritonaeum  over  the 
kidney  together,  and  thus  producing  kinking  of  the  large  intestine. 

Partial  Nephrectomy. — This  step  has  been  performed  by, 
amongst  others,  Tuffier  of  Paris  and  Kummell  of  Hamburg.  The 
former  bases  his  recommendation  on  experiments  on  animals,  by 
which  he  proved  that  it  was  possible  to  remove  successfully  a  large 
amount  of  the  renal  tissue.  A  fallacy  is  obvious.  The  surgeon 
was  dealing  here  with  healthy  renal  tissue.  Part  of  the  kidney 
has  been  removed  in  the  treatment  of  cysts,  growths,  &c.  It  is 
stated  that  the  haemorrhage  can  always  be  arrested  by  pressure, 
sutures  or  the  use  of  iodoform  gauze  tampons. 

Kummell  (Centr.  f.  Ghir.,  vol.  viii.  1890)  used  it  successfully  in 
two  cases,  and  states  that  very  little  soakage  took  place  through 
the  wound.  The  only  case  for  which  this  operation  recommends 
itself  to  me  is  where  the  kidney  has  been  lacerated  by  injury. 
Here  the  organ  will  very  likely  be  healthy,  and  removal  of  an 
almost  detached  part  may  be  sufficient  to  arrest  the  hasmorrkage. 
Mr.  Keetley  has  recorded  a  case  of  this  kind  (Lancet,  vol.  i.  1890, 

P-  134)- 

A  young  man  had  been  crushed  by  a  waggon-wheel.  There  was  laceration. 
Five  or  six  hours  after  the  accident  he  showed  signs  of  serious  recurrent  haemor- 
rhage. Through  an  incision  a  mass  of  blood  clot  was  scooped  out,  also  the 
separated  lower  end  of  the  kidney,  a  deep  bleeding  point  being  compressed  with 
sponges  which  were  removed  in  twelve  hours.  Convalescence  was  rapid.  No 
urinary  fistula  or  hydronephrosis  resulted. 


*  During  a  nephrectomy  for  pyonephrosis  the  peritonseum  was  injured  owing 
to  the  adhesions  of  the  renal  capsule.  As  it  was  thought  certain  that  some 
septic  fluid  had  escaped  into  the  peritoneal  cavity,  this  was  opened  by  a  small 
incision  above  the  pubes  after  the  lumbar  wound  had  been  closed.  Some  ounces 
of  bloody  fluid  escaped,  the  cavity  was  washed  out,  and  a  drainage-tube  placed  in 
Douglas's  pouch.    The  patient  recovered.    (F.  Page,  Lancet,  vol.  i.  1S93.  P-  999  ) 
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OPERATIONS  ON  THE  ABDOMEN. 


The  above  list  shows  twenty-three  cases  with  four*  deaths 
Tubercular  cases,  where  the  mischief  is  advanced  and  the  adhesions 
extensive,  as  in  Case  22;  malignant  growths;  and  cases  of  calculous 
pyelitis  where  both  kidneys  are  affected,  though  one  only  at  the 
time  of  operation  may  contain  stones,  will  always  keep  up  the  ' 
mortality  of  nephrectomy.  Mr.  H.  Morris  (Brit.  Med.Journ.,  vol.  i. 
1893,  p.  1)  gives  the  following  statistics  of  his  cases:  "(a)  ln 
five  cases  of  nephrectomy  for  solid  tumours  there  were  two  deaths  ■ 
(I)  in  six  cases  of  hydronephrosis  there  were  no  deaths  from  the 
operation ;  (c)  in  seven  cases  for  calculous  affections  two  deaths 
occurred ;  (d)  in  five  cases  for  tuberculous  disease  there  were  three 
deaths.    Thus,  we  have  seven  deaths  out  of  twenty-three  cases." 


NEPHRORRAPHY. 

It  is  well  known  that  nephrorraphy  has  not  always  been  followed 
by  the  relief  expected.  This,  I  think  is  due  to  one  or  more  of  the 
following  causes : 

1.  The  operation  has  been  performed  in  unsuitable  cases. 
(A.)  Cases  where  the  mobility  of  the  kidney  is  only,  in  reality,  a  small 
part  of  the  trouble.  A  well-marked  instance  of  this  group  would  be 
those  cases  where  mobility  of  the  kidney  co-exists  with  a  markedly 
neurotic  tendency,  a  group  in  which,  were  it  not  for  the  above 
tendency,  the  mobility  of  the  kidney  would  be  little  complained  of ; 
a  croup  in  which  operation  has  been  resorted  to  much  too  often, 
thus  bringing  much  discredit  upon  it ;  a  group,  finally,  in  which 
nephrorraphy  is  rarely  to  be  resorted  to,  and  then  only  with  the 
greatest  caution.f  In  dyspeptic,  neurotic  women  approaching  the 
menopause  the  operation  should  be  avoided  altogether. 

In  the  neurotic  tendency  lies  one  of  the  chief  difficulties  with 
regard  to  making  a  decision  on  the  question  of  operation.  The 
frequency  with  which  a  highly  nervous  temperament  is  present 
suggests  the  obvious  question,  Would  these  symptoms  have  arisen 
were  it  not  for  the  neurotic  tendency  ?  Any  honest  medical  man 
would  answer  that  in  the  majority  they  would  not.  In  a  certain 
number  the  mobility  of  the  kidney  determines  the  region  and 
distribution  of  the  neurotic  trouble,  in  a  very  few  it  originates  and 
causes  the  neurotic  tendency.}    Again,  where  long^standmgdys- 

*  I  have  included  No.  20,  as  I  performed  the  nephrectomy.   The  case  was. 
however,  admitted  under  the  care  of  another  surgeon,  and  I  was  only  called  to  1 
at  the  very  end.    On  the  other  hand,  Case  15  ought,  perhaps,  to  he  accounted 
a  fatal  case  of  nephrectomy.  . 

t  In  an  interesting  paper  by  Dr.  Drummond  (he.  infra  at),  thirty  case, 
movable  kidney  are  given,  two  of  which  were  treated  by  nephrorraphy.  J»i 
relapsed.    In  a  third  case,  the  details  of  which  were  supplied  to  Dr.  Drummona. 
"  excision  of  the  movable  kidney  was  practised  without  any  relief. 

i  As  in  Lhe  rare  cases  where  a  man,  previously  active  and  healthy,  has  nis 
spoilt  and  becomes  hypochondriacal  after  one  kidney  has  become  movable. 
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n and  constipation,  or  uterine  and  ovarian  trouble  co-exist  with 
1  Lvible  kidney  it  will  be  useless  to  perform  nephrorraphy,  unless 
?ha  other  ailments  can  be  corrected— a  matter  of  no  little  doubt  and 

1  fficulty  in  some  of  those  Patients  in  whom  we  ineet  mth  thlS  . 

der  (B  )  In  a  certain  proportion  of  movable  kidneys— and  this, 
Perhaps  a  larger  one  than  is  usually  allowed— organic  disease 
coexists'  as  well.  I  have  met  with  three  such  cases.  In  one 
/Case  i,  table,  p.  767)  the  kidney  was  the  site  of  carcinoma ;  in  a 
second  (Case  8,  loc.  supra  oit),  early  tubercular  disease  must  have 
b-en  present.  About  two  months  after  the  nephrorraphy,  pain 
having  returned,  further  examination  showed  that  the  urine,  which 
had  before  been  found  normal,  contained  pus.  At  a  second 
operation  two  early  foci  of  tubercular  suppuration*  were  found 
and  the  kidney  was  removed.  Six  years  later  the  patient  was  alive 
and  well.  The  third  case  was  one  associated  with  hydronephrosis. 
At  this  time,  when  performing  nephrorraphy,  I  was  passing  my 
sutures  through  the  tissue  of  the  kidney  itself,  a  method  which  I 
now  consider  quite  unreliable,  and  I  am  doubtful  if  the  relief  given 
in  this  case  of  hydronephrosis  was  permanent.  The  question  of 
nephrorraphy  in  hydronephrosis  is  referred  to  below. 

2.  Another  frequent  cause  of  nephrorraphy  failing  to  give  perma- 
nent relief  is  the  way  in  which  the  operation  is  performed.  Too  often 
the  peri-renal  fatty  tissue  has  been  thoroughly  pulled  out,  some  of  it 
removed,  and  its  edges  sutured  to  the  lips  of  the  wound.  Frequently 
the  kidney  is  already  movable  within  this  capsule  and  no  good 
results,  and  where  no  such  mobility  has  existed,  the  loose  fatty 
tissue,  however  carefully  pulled  out,  tightened  and  stitched,  gradually 
•stretches  and  ceases  to  fix  the  organ.  In  other  cases  the  operator 
tries  to  pass  his  sutures  so  as  to  take  up  the  capsule  of  the  kidney 
without  regarding  more  than  the  surface  of  the  cortex.  Such  a 
hold  is  insufficient.  In  other  cases — and  this  is  very  frequent — 
the  kidney  tissue  itself  is  deeply  traversed  by  the  needle.  Now, 
the  friability  of  the  kidney  is  well  known.  Every  operator  who 
has  passed  sutures  in  this  way  is  familiar  with  their  tendency  to 
cut  through  before  or  just  as  they  are  finally  tightened  and  tied. 
vSo  soft  is  the  tissue  of  the  kidney,  especially  when  injured  and 
inflamed — as  around  a  suture — that  I  believe  that  even  when 
silk  sutures  thus  passed  have  been  left  in  situ,  their  cutting  through 
is  only  a  matter  of  time.f  When  catgut,  however  stout,  has  been  em- 

My  silk  sutures,  with  which  the  kidney  had  heen  fixed,  were  found  in 
but  as  the  collections  of  pus  were  on  the  inner  aspect  of  the  kidney,  1 
<lo  not  think  they  dated  to  the  stitching,  in  which  the  kidney  substance  had 
been  boldly  taken  up.  The  early  appearance  of  pus  after  the  nephrorraphy 
is,  however,  suspicious,  and  it  is  quite  possible  that  in  delicate  patients  the 
injury  inflicted  by  suturing  might  be  the  starting-point  of  tubercular  disease 
of  the  kidney. 

t"  -Mr.  Gilford,  of  Reading,  a  very  earnest  worker,  thinks  that  the  following 
method  meets  the  above  objection.  Two  stout  silk  sutures,  having  been 
passed,  deeply  through  the  substance  of  the  kidney,  "  are  brought  out  between. 
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ployed  the  result  is  still  worse.  Like  silk  it  is  very  liable  to  cut  its 
way  through  the  easily  lacerable  kidney  tissue  as  it  is  tied,  if  it  does 
not  do  so  then  its  softening  takes  place  so  quickly  in  the  vascular 
kidney  tissue  that  any  permanent  anchoring  by  the  blending  of 
this  material  with  other  tissues  is  impossible.*  Moreover,  there 
is  another  danger,  not  altogether  a  fanciful  one,  which  may'  follow 
on  deeply  puncturing  the  kidney.  A  German  surgeon,  Barth,  has 
seen  a  necrotic  centre  caused  in  the  kidney  owing  to  the  occlusion 
of  one  of  the  arterial  centres  by  the  anchoring  suture.  A  similar 
condition  has  been  noted  as  the  result  of  puncture.  One  of  the 
large  arteries  was  obstructed,  hgemorrhagic  infarction  took  place, 
and  ultimately  necrosis.  (M'Ardle,  Brit.  Med.  Journ.,  vol.  i.  1894' 
p.  526).  A  third  step  that  has  been  advised,  scarifying  of  the 
surface  of  the  kidney  and  scraping  the  adjacent  muscles  and  fascise, 
does  not  commend  themselves  to  me  as  satisfactory  at  the  time  or 
likely  to  be  of  permanent  utility  later. 

To  speak  of  the  indications  more  exactly.  Where  an  otherwise 
healthy  kidney  is  very  movable,  especially  where  this  dates  in 
sensible  people  to  an  injury,  where  the  surgeon  is  in  doubt  as  to 
an  operation,  he  should  try  and  satisfy  himself  that  other  treatment, 
including  a  sufficient  trial  of  a  well-fitting  belt  has  failed,  that  the 
pain,  whether  constant  or  paroxysmal,  is  bond  fide,  and  that  it  really 
cripples  and  spoils  the  patient's  life.  Thus,  conditions  of  movable 
kidney  which  call  for  operation  are :  When  it  is  accompanied  by 
undoubted  vomiting,  or  when,  on  the  patient's  stooping,  the  viscus 
comes  down  so  far  as  to  be  jammed  between  the  ribs  and  the  crista 
ilii.  Constipation  and  dyspepsia  will  of  course  have  been  treated, 
tight  lacing  given  up,  and  a  trial  made  of  a  well-fitting  belt,  or  a 
corset  coming  low  down  in  front  and  so  fitted  as  to  gather  up  the 
lower  part  of  the  abdomen  and  its  contents. 

Another  strong  indication  for  nephrorraphy  is  early  hydro- 
nephrosis. Here  the  operation  is  resorted  to  not  only  to  save  the 
patient  from  the  pain  caused  by  the  movable  kidney,  but  to  "  pre- 
vent the  organ  from  bringing  about  its  own  destruction"  (Lucas). 
Mr.  Lucas  (Brit.  Med.  Journ.,  vol.  ii.  1891,  p.  1344)  relates  four 
cases  in  which  mobility  of  the  kidney,  displacing  of  the  organ  on 
to  its  transverse  axis,  may  cause  bending  of  the  ureter,!  and  thus 


the  lips  of  the  incision  and  passed  round  a  piece  of  glass  rod  placed  acros:- 
the  wound.  In  this  way  a  firm  grasp  is  taken  of  the  kidney,  the  sutures 
cannot  break  through  its  fragile  substance  ....  and  are  removed,  partly  on 
the  tenth,  partly  on  the  fourteenth  day."    I  doubt  if  such  cures  are  permanent. 

*  Dr.  Newman  drew  attention  to  this  fact  several  years  ago  (Zeds,  on  the  *i<rp. 
Bis.  of  the  Kidney,  p.  69) :  "  The  sutures  passed  into  the  kidney  became  d"1™7^ 
more  rapidly  than  elsewhere  ;  the  living  renal  tissue  seems  to  have  an  unusua 
power  of  absorption."  the  ureter. 

f  This  same  displacement  of  the  kidney  which  occludes  for  a  time  tnt 
will  also,  by  twisting  the  pedicle,  affect  its  vessels  also.  As  Mr.  Lucas  pom  ^ 
the  vein  will  suffer  more  from  pressure  than  the  artery,  thus  causing  turSesce°^nt 
the  organ  generally  as  well  as  distension  of  its  pelvis.   Thus  are  brougn  • 
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Tension  of  the  pelvis  with  urine.  Two  of  the  cases  were  treated 
?  riraphy  and  when  last  seen  remained  cured.  One  of  the 
by?R  Prn  whTch  the  hydronephrosis  was  undoubtedly  due  to  the 
Scement,  seemed  to  show  that  the  destruction  of  the  kidney 

occasionally  go  on  without  any  severe  attacks  of  pain. 
nl?perations  for  Movable  Kidney—These  are : 

A.  Nephrorraphy. 

B.  Nephrectomy.  .  , 
A  Operation  of  Nephrorraphy.— The  kidney  is  first  exposed 

,hv  the  incision*  and  the  steps  already  fully  given  (P-  724>  lne 
lumbar  fascia  being  opened,  the  wound  is  widely  dilated  by  the  use 
of  retractors,  which  gather  up  the  whole  thickness  of  the  wound 
down  to  the  renal  capsule,  and  by  an  assistant  pulling  up  the  ribs 
if  need  be.  During  the  rest  of  the  operation  another  assistant  with 
steady  pressure  on  the  right  spot  forces  the  kidney  into  the  wound 
and  keeps  it  there. 
The  surgeon  next  examines  the  kidney  as  to  whether  it  is  sound, 

enlarged,  &c.  . 

Several  questions  now  arise  as  to  the  sutures,  (i)  What  is  the 
best  material  ?    (2)  What  tissues  are  to  be  taken  up  ?  _ 

The  answer  to  each  of  these  questions  is  in  my  opinion  a  simple 
one.  (1)  Silk  which  is  easily  obtained  and  readily  sterilised  with 
a  little  care  will  be  quite  efficient.  It  should  not  be  of  the  plaited 
kind  (footnote,  p.  446) ;  it  should  be  of  medium  size  and  carefully 
prepared.  Buried  as  it  is  deeply  the  use  of  silk  here  is  not  open 
to  the  objections  to  which  I  have  alluded  in  the  account  of 
Radical  Cure  of  Hernia  (p.  654).  Kangaroo-tail  tendon  is  another 
excellent  material. 

(2)  In  answer  to  this  question  I  am  strongly  of  opinion  that  tc 
eusure  a  permanent  cure  in  nephrorraphy,  the  sutures  should  take 
hold  of  the  proper  capsule  of  the  kidney  itself,  after  this  has  been 
careful  peeled  off  in  two  flaps.  I  have  tried  other  methods,  _  e.g., 
inserting  them  through  the  substance  of  the  kidney  itself,  either 
fastening  them  to  each  side  of  the  wound  and  dropping  them  in,  or 
passing  them  from  one  lip  of  the  wound  through  the  kidney  and 
finally  through  the  other  lip  of  the  wound.  The  longer  I  watched  my 
cases  the  less  reason  had  I  to  be  satisfied,  though  the  earlier  results 
had  been  excellent. 

I  have  used  the  following  method  in  nine  cases,  one  of  which, 
a  patient  of  Dr.  Brogden's  of  Ipswich,  was  operated  on  seven 
years  ago.  She  remains  well,  having  married  and  had  a  child 
since  the  operation.  Of  the  others,  all  save  two  have  been  operated 
on  over  ii  years;  of  these  seven  I  know  of  six,  and  in  these  the 

the  nausea,  pain,  vomiting,  &c,  which  have  been  described  as  strangulation  or 
acute  dislocation  of  the  kidney.  (Bruce  Clarke,  'Trans.  Med.  Chir.  JSoc,  vol.  lxxvi. 
P.  263  ;  Brit.  Med.  Journ.,  vol.  i.  1895,  p.  575). 

*  In  a  fat  patient,  or  where  there  is  much  difficulty  in  finding  the  kidney,  a 
T-shaped  incision  may  be  needed.  .Here  the  vertical  part  should  be  closed  before 
the  sutures  are  passed. 
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kidney  remains  fixed.  The  last,  the  ninth  case,  is  too  recent  to 
be  of  much  value,  this  lady,  an  American  and  M.D.  of  Boston 
having  been  operated  on  in  August  and  October  of  last  year.  This 
is  the  only  double  nephrorraphy  which  I  have  performed. 

Operation.— The  kidney  is  first  thoroughly  exposed  by  the' 
steps  given  at  p.  724,  an  assistant  keeping  the  organ  well  pushed 
back  into  the  loin  while  the  surgeon  cuts  down  on  it.  I  may  here 
say  that  in  some  of  these  cases  of  very  movable  kidney  the  tissues 
around  are  so  loose  from  the  dragging  and  shifting  to  and  fro  of  the 
kidney  that  they  wrap  round  the  organ  very  closely,  and  thus  it  ig 
easy  to  injure  the  peritoneum.  Thus,  in  the  last  of  the  patients 
mentioned  above  the  right  kidney  was  mobile  through  an  extremely 
wide  range,  and  so  loose  that  when  lying  on  her  left  side  the 
patient  could  make  it  project  as  a  convex  lump  in  the  right  iliac 
fossa.  When  I  was  operating  on  this  side  I  found  the  kidney 
easily  reached,  but  not  easy  to  define,  owing  to  the  extreme  loose- 
ners of  the  folds  of  the  perinephritic  tissue  and  peritonasum.*  This 
latter  structure  I  opened  in  two  places,  the  thin  edge  of  the  liver 
appearing  at  one,  and  some  omentum  in  the  other.  The  first 
opening  was  clamped  and  tied  up  with  a  catgut  ligature,  the  second 
closed  with  a  continuous  suture  of  the  same.  Strict  aseptic  precau- 
tions were  taken  and  not  the  slightest  ill  result  followed. 

The  kidney  itself  having  been  exposed  it  is  gently  withdrawn 
through  the  wound,  surrounded  with  aseptic  sponges  while  an 
incision  is  made  with  a  very  light  hand  all  along  the  convex  border 
from  end  to  end.  Unless  the  utmost  gentleness  is  taken  in  the 
last  step  the  tissue  of  the  organ  itself  will  certainly  be  incised, 
causing  free  oozing.  With  the  handle  of  a  scalpel  or  a  blunt 
dissector,  a  flap  of  capsule  is  then  deliberately  but  gently  stripped 
off  the  kidney  up  to  a  point  about  halfway  along  its  lateral  surfaces, 
so  as  to  raise  a  sufficient  flap  for  the  sutures  to  find  a  holding  in.  The 
flaps  having  been  raised  they  are  sutured  with  medium-sized  sterilised 
silk  to  the  aponeurotic  and  subcutaneous  edges  of  the  wound.  To 
get  a  firm  and  permanent  holding  each  suture  should  take  up  plenty 
of  capsule  on  the  one  side  and  a  sufficient  grip  of  the  lumbar  fascia 
on  the  other.  I  generally  use  upwards  of  twenty  sutures,  perhaps 
twelve  in  one  flap  and  eight  in  the  other.  One  word  of  caution 
should  be  added.    This  method  of  anchoring  is  so  efficient  that. 

*  This  was  not  a  mesonephron,  an  exceedingly  rare  condition.  I  find  that  Dr. 
Drummond  of  Newcastle  described  a  similar  condition  several  years  ago 
("  Clinical  aspects  of  Movable  Kidney,"  Lancet,  vol.  i.  1850,  p.  121) :  "In  almost 
every  instance  in  which  the  kidney  has  been  found  to  be  freely  movable  the 
other  abdominal  organs  have  been  correspondingly  loose  in  their  attachments— 
the  spleen,  liver,  caecum,  stomach,  &c.  More  than  once  a  distinct  mesonephron 
was  present,  but  much  more  often  the  peritonteal  covering  was  simply  loose,  so 
that  the  organ  could  be  easily  placed  in  various  novel  positions.  At  times  the 
kidney  had  dragged  the  relaxed  peritonaeum  so  far  from  the  abdominal  wall  as  to 
bring  into  close  conjunction  the  upper  and  lower  layers,  so  as  to  form  a  se 
mesonephron." 
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imiess  care  is  taken,  it  is  possible  to  fix  the  kidney  which  has  been 
!  N  out  actually  in,  and  not  beneath,  the  hps  ot  the  wound 
After  one  row  of  sutures,  say  the  upper,  has  been  inserted  tied 
•md  cut  short,  and  the  second  merely  inserted,  care  should  be 
taken  gently  to  push  the  kidney  into  its  proper  place  m  the  loin 
Lt  under  the  wound;  the  lower  sutures  are  then  also  tied,  cut 
short  and  dropped  in.  Any  oozing  met  with  after  stripping  off 
the  flaps  of  capsule  will  yield  to  firm  sponge-pressure  kept  up  by 
an  assistant  while  the  surgeon  is  putting  in  his  sutures.  It  is  well 
also  to  keep  a  sponge  in  the  iliac  fossa  to  be  removed  before  the 
last  sutures  are  tightened.  If  when  all  bleeding  is  arrested  the 
wound  is  very  carefully  dried  out,  and  dusted  with  Jeyes'  powder, 
no  drainage  tube  will  be  required.  In  closing  the  wound  I  adjust 
the  lumbar  fascia  with  buried  sutures  of  chromic  gut,  and  the  skin 
with  salmon  gut.  I  recommend  this  method  most  strongly :  it  is 
both  easy  and  efficient,  and  sufficient  time  has  now  elapsed  in  several 
of  my  cases  for  me  to  be  able  to  say  that  no  injury  is  inflicted  on 
the  kidney  by  the  partial  removal  of  its  capsule.  So  convinced 
am  I  of  the  superiority  of  this  method  that  I  shall  not  occupy  my 
space  or  my  readers'  time  in  describing  any  other. 
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OPERATIONS  ON  THE  INTESTINES. 

ACUTE  *  INTESTINAL  OBSTRUCTION-APPENDICITIS 
—PERFORATING  ULCER  OP  STOMACH.-OF  DUO- 
DENUM.—OP  INTESTINE  AFTER  TYPHOID  FEVER 
SUPPURATIVE     PERITONITIS.  —  TUBERCULAR 
PERITONITIS.— ENTEROSTOMY.— FORMATION  OF 

ARTIFICIAL    ANUS.— SUTURE    OF  INTESTINE.  

RESECTION  OF  INTESTINE.  —  ENTERECTOMY.  - 
COLECTOMY.— INTESTINAL  ANASTOMOSIS  AND 
SHORT  CIRCUITING. — ENTEROPLASTY. — CLOSURE 
OF  ARTIFICIAL  ANUS  AND  F^ICAL  FISTULA. 

ACUTE  INTESTINAL  OBSTRUCTION. 

State  of  the  Question  of  Operation  at  the  Present 
Day. 

Here  there  are  three  distinct  camps  of  practice  :-a.  The  sanguine 
who  would  operate  in  every  case  and  who  maintain  that  opera 
tion,  if  only  performed  early,  will  be  successful.  While  I  admit 
that  in  the  majority  of  these  cases  Medicine  will  be  futile,  while  I  most  readilv 
allow  that  an  exploratory  operation  in  skilled  hands  is  always  justifiable,  if  the 
patient's  condition  admits  of  it,  and  if  the  surgeon  knows  how  far  he  should  go,  I 
maintain  that  it  is  a  dangerous  mistake  to  group  all  cases  of  intestinal  obstruction 
together,  as  comparable  from  the  operative  point  of  view ;  some  cases  are  simple, 
some  most  difficult,  nay  more,  in  some  the  mischief,  though  acute,  has  been  so  long 
in  existence,  that  they  have  reached  a  practically  fatal  condition  before  Sunrery 
has  a  chance  of  interfering,    b.  The  expectant,  because  hopeful  of  a 
"  spontaneous  cure."  We  want  light  on  the  nature  of  these  spontaneous  cure 
•cases.  My  own  belief  is  that,  if  they  are  watched,  it  will  be  found  that  many  are  not 
permanently  cured  ;  that  many  are  cases  of  incarceration,  not  strangulation— <7.. 
hernia ;  and  that  others  are  cases  of  malignant  disease  in  an  early  stage,  c.  The 
expectant,  because  hopeless  of  these  cases  from  the  very  first. 
I  think  all  candid  surgeons  must  admit  that  the  results  of  the  treatment 
of  acute  intestinal  obstruction  are  most  unsatisfactory,  and  the 
more  thoughtful  ones  must  have  asked  why  has  so  little  advance  been  made  hew , 
compared  with  the  other  results  of  Modern  Surgery.    The  explanation  is  three 
fold.    a.  Difficulty  of  diagnosis,    (i)  Is  it  acute  intestinal  obstruction! 

*  The  chronic  variety  has  been  already  dealt  with  (p.  6SS).    See  also  Enter- 
ostomy, p.  821. 
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Thi,  difficulty  is,  I  think,  exaggerated.    Many  conditions,  I  admit,  simulate  acute 
Istin-il  obstruction,  e.g.,  typhlitis  and  appendicitis,  peritonitis  from  different 
p«  thrombosis  of  the  mesenteric  veins,  enteritis,  &c,  but  I  hold  that  in  some 
°?  these  an  operation  may  be  beneficial,  while  as  to  the  others  it  would  be  better 
}  t  an  exploratory  operation,  as  long  as  this  is  done  by  skilled  hands,  took  place 

dlessly  than  that  a  remediable  condition  was  left  untouched.  The  difficulty 
7 diagnosis  is  usually  of  a  different  kind.  It  is  too  often  an  undoubted  case  of 
°  testhml  obstruction,  but  the  difficulty  is  to  say  of  what  nature  it  is.  Is  it  one 
remediable  by  operation  or  no  1  {vide  infra).  This  difficulty  of  diagnosis,  often 
of  paramount  importance,  is  often  to  be  cleared  up  by  operation  alone,  b.  The 
oeculiar  vitality  of  the  parts  concerned.  This  is  a  constant  factor. 
I  allude  of  course,  to  the  readiness  with  which  the  intestines  lead  themselves  to 
distension,  to  paralysis,  and,  from  the  facility  with  which  their  blood  supply  is 
cut  off,  to  sloughing.  We  may  compare  this  with  Brain  Surgery.  Here,  in  another 
peculiarly  vital  part,  the  advances  of  Modern  Surgery  have  again  not  been  as 
brilliant  as  elsewhere,  c.  Faulty  classification.  The  large  mortality  of 
operations  in  acute  intestinal  obstruction  largely  arises  from  grouping  all  acute 
cases  together  as  equally  fit  for  operation,  and  from  submitting  them,  too  often, 
to  prolonged  manipulation. 

And  even  when  such  a  group  as  the  cases  favourable  for 
operation  is  taken,  e.g.,  bands,  all  are  not  to  be  grouped  together 
as  equally  favourable.  To  take  single  bands,  for  instance,  the 
most  easily  dealt  with  of  all  cases  of  acute  intestinal  obstruction. 
Such  must  be  divided  into  (i)  Those  which  are  easily  accessible; 
(2)  Those  which  are  only  found  with  difficulty ;  (3)  Those  which 
are  so  placed  as  not  to  be  found  at  all,  e.g.,  in  the  pelvis. 

(1)  The  usual  classification  is  Acute  and  Chronic.  (2)  A  better 
is,  Acute,  Chronic,  and  Acute  on  Chronic.  This  is  a  very  important 
point.  Chronic  obstruction  may  put  in  an  acute  appearance. 
This  late-comiug  acuteness  may  be  mistaken  for  an  early  acuteness, 
and  the  fact  that  the  mischief  is  probably  in  the  large  intestine 
may  thus  be  overlooked.  Malignant  disease  of  the  large  intestine 
may  be  suddenly  revealed  by  symptoms  of  acute  obstruction,  thus 
being  comparable  with  retention  of  urine,  the  first  evidence  of  a 
long-standing  stricture.  Such  cases  are  most  misleading  if  the 
history  is  imperfect  or  withheld.  (3)  From  the  operative  point  of 
view  the  best  classification  is  (a)  Those  cases  which  give  some  hope ; 
(b)  Those  which  give  little  or  none.     Vide  infra. 

Common  Fallacies  and  Mistakes. 

Chief  amongst  these  are:  (1)  The  comparison  of  abdominal  section 
for  acute  intestinal  obstruction  with  ovariotomy  or  herniotomy, 
and  the  expectation  that  its  results  will  equally  improve.  This 
comparison  is  most  misleading  and  dangerous.  To  prove  this  briefly — there  is  an 
immensity  of  difference  between  the  two  cases  in  («)  The  exactness  of  diagnosis 
before  the  surgeon  interferes  ;  (6)  The  state  and  fitness  of  the  patient  to  bear  a 
severe  operation  ;  (c)  The  conditions  met  with,  usually  well-known  in  the  one  case, 
are  most  obscure  and  often  perplexing  in  the  other ;  (d)  The  amount  of  interference 
needed  with  vital  parts.  (2)  Expectation  that  a  large  proportion  of 
success  will  follow  after  operations  for  acute  intestinal  obstruc- 
tion, if  only  performed  early.  While  holding  that  it  is  always  justifi- 
able to  explore  in  these  cases  and  that  by  this  alone  can  the  diagnosis  be  cleared 
up,  I  fear  that  there  will  always  be  cases  hopeless,  almost  from  the  first,  or  so 
early  as  to  render  the  prolonged  operation,  which  is  often  needful,  futile.  At  least 
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three  classes  of  cases  are  met  with :  a.  Those  favourable  for  operation,  viz  ,  (a)  60m 
bands  ;  (b)  some  internal  hernia ;  (c)  some  cases  of  gallstone ;  (d)  some  cases  J 
intussusception,  b.  Those  cases  which  (jive  out  little  liope,  or  which  are  liopelesg,  viz 
(i)  cases  of  complicated  bands  with  snaring  or  matting  of  the  small  intestine 
(a)  a  severe  volvulus,  c.  Cases  technically  cured  by  operation,  but  seen  too  late' 
With  regard  to  this  second  fallacy  the  two  following  points  should  be  prominently 
put  forward:  (i)  That  what  I  will  call  man's  vital  capacity,  I  mean  hi 
capacity  for  bearing  severe  operations,  is  finite  and  will  remain  so,  however  infinite 
the  advances  of  Modern  Surgery  may  prove  to  be ;  (2)  The  peculiar  vitality 
of  the  parts  now  submitted  to  operation  (vide  supra.)  (3)  The  mistake 
of  expecting  that  if  all  cases  are  submitted  to  operation  our 
search  will  always  be  successful,  and  the  cause  both  found  and 
removed.  Thus  we  have  the  fact  that  (a)  bands  may  be  multiple,  e.g.,  one  being 
found  and  dealt  with  in  the  abdomen,  while  another  exists,  unfound,  in  the 
pelvis,  {b)  The  tight  gripping  of  the  hands  by  the  strongly  developed  abdominal 
wall,  not  here  stretched  and  thinned  by  a  large  ovarian  cyst,  (c)  The  crowding 
around  of  distended  coils,  tending  to  escape  every  moment,  (d)  The  risk  of 
fatally  disturbing  parts  already  damaged,  (e)  The  condition  of  the  patient,  the 
anxiety  of  the  anaesthetist,  &c.  How  frequently  operative  steps  will  fail— and  it 
is  only  honest  to  admit  this  and  to  be  prepared  for  it,  though  I  repeat  my  opinion 
that  these  cases  should  always  be  explored  when  the  stage  is  not  advanced  and  . 
the  exploring  hands  skilful— is  shown  by  the  experience  of  Madelung,  well  known 
as  an  authority  in  this  matter.  In  several  cases,  where  the  seat  of  obstruction 
could  not  be  defined  during  life,  this  surgeon  requested  the  pathologist  at  the 
autopsy  to  localise  the  obstruction  by  passing  his  hand  through  an  incision, 
allowing  him  from  ten  to  twenty  minutes  for  the  exploration  ;  in  every  instance 
he  failed  to  find  the  obstruction  within  the  given  time.  (^Senn.) 

Question  of  Operation. 

Two  points  arise  here  :  a.  Shall  I  operate  ?  b.  If  so,  how  far  shall 
I  go  ?  a.  Shall  I  operate  ?  The  deci  sion  here  lies  between  medical  treat- 
ment, in  the  very  great  majority  only  palliative,  and  operation  which,  while 
nearly  always  justifiable  under  the  conditions  which  I  have  mentioned,  will  only 
in  a  limited  number  of  cases  achieve  brilliant  successes,  failing  as  it  too  often  will 
to  save  life,  in  the  majority,  owing  often  to  the  complicated  nature  of  the  cause  of 
the  obstruction,  the  peculiar  vitality  of  the  parts  which  have  to  be  handled,  and  the 
readiness  with  which  these  pass  into  a  condition  beyond  recovery.  (2)  Tlx 
operator  should  not  be  a  man  who  will  only  operate  at  the  most  upon  one  or 
two  cases.  (3)  The  condition  of  the  patient  should  be  such  as  will  justify  surgical 
interference.  The  surgeon  should  firmly  decline  to  interfere  in  all  "  too  late 
cases,  especially  when  he  is  only  called  in  towards  the  end  (without  any  chance 
of  learning  anything  about  the  case  beforehand)  so,  that,  medicine  having  failed, 
something  may  be  done,  (b)  How  far  shall  I  go  ?  The  operation  must  be 
according  to  the  state  of  the  patient.  These  cases  of  acute  intestinal  obstruction 
are  not  to  be  grouped  together  as  all  equally  fit  for  operation,  or  as  all  certain  to  be 
relieved  by  operation  as  long  as  this  is  undertaken  early.  In  some  the  condition 
of  the  patient  is  good,  the  abdomen  is  undistended  and  a  prolonged  search  may 
be  made.  In  others  a  precisely  opposite  condition  is  present,  any  prolonge 
exploration  is  out  of  the  question,  and  all  that  can  be  done,  if  the  cause  is  not 
found  at  once,  is  to  open  one  of  the  most  distended  coils,  as  low  down  as  possible 
and  drain  the  intestines  (vide  infra). 

I  propose  to  describe  the  operation  generally  first,  and  then  to 
allude  to  its  application  to  the  chief  forms  of  acute  intestinal 
obstruction. 

Operation. — The  surgeon  should  first  see  that  the  following 
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a  in  readiness,  the  instruments  having  been  boiled  and  placed 
•  ^rbohc  acid  (i  in  4o)-scalpels,  probe-pointed  bistoury, 
I  ^  director,  twelve  pairs  of  Spencer  Wells'  forceps,  scissors,  two. 
^  JTof  dissecting  forceps,  large  retractors,  ligatures  and  fine 
Kes  of  carbolized  silk  and  chromic  gut,  reliable  sponges 
tno  vn  to  be  clean  beforehand,  and  soaking  for  two  hours  in 
embolic  acid  (I  in  60),  two  of  them  being  flat,  two  or  three 
nuirts  of  a  2  per  cent,  solution  of  boracic  acid,  kept  hot,  tor 
irrio-ation  of  the  peritonaeal  sac  if  needful,  some  new  towels  cut 
in  half  rolled  and  soaked  in  warm  carbolic  solution  (1  m  20),  very 
fine  round  needles,  a  Keith's  drainage-tube,  iodoform,  and  iodoform 
crauze  in  strips  and  squares  for  tamponnading.  One  or  two  sizes- 
of  Paul's  drainage-tubes  (fig.  181)  Mayo  Robson's  bobbins  and 
Murphy's  buttons  should  also  be  in  readiness.  The  temperature  of 
the  room  should  be  8o°.  The  precautions  given  (p.  751)  against 
shock  must  now  be  taken. 

The  bladder  is  first  emptied,  and  the  abdominal  wall  shaved 
and  cleansed  (p.  657).  A  water-bed  should  be  filled  with  hob 
water.  The  blankets  on  which  the  patient  lies  are  protected  with 
warmed  macintoshes,  and  over  these  are  spread  the  towels,  wrung 
out  of  carbolic-acid  solution,  on  which  the  instruments  are  placed. 
Hyd.  perchlor.  solution  (1  in  3000),  should  be  at  hand  for  the 
surgeon  and  his  assistants  to  dip  their  hands  in.  Anaesthesia 
having  been  induced  by  ether  or  the  A.C.E.  mixture,  the 
surgeon  makes  a  central  incision,*  beginning  two  inches  above  the 
umbilicus,  and  passing  to  the  left  of  this  he  gains  the  middle  line  to* 
descend,  going  quickly  down  to  the  peritonaeum,  but  arresting  all 
haemorrhage  before  this  is  opened.  If  the  linea  alba  is  not  hit  off 
exactly,  and  is  not  quickly  found,  any  muscular  fibres  are  torn 
straight  through  with  a  steel  director,  and  the  transversalis  fascia 
and  peritonaeum  thus  quickly  reached. 

I  strongly  advise  the  surgeon  to  give  himself  plenty  of  room,  so 
as  to  quickly  get  his  hand  in  and  explore  efficiently.  A  short 
median  incision  below  the  umbilicus,  and  the  introduction  of  a 
couple  of  fingers,  is  usually  futile.  The  abdominal  wall  in  these 
cases  is  not  thinned  and  overstretched  as  in  ovariotomy ;  hence,  if 
inadequately  opened,  it  grips  the  hand  most  embarrassingly.  If 
the  case  has  been  allowed  to  go  on  until  the  intestines  are  dis- 
tended, the  search  for  the  cause  of  the  mischief  will  be  rendered 
all  the  more  difficult,  and  there  must  be  sufficient  room  to  introduce 
the  hand  freely.  If  an  assistant  skilfully  keep  the  edges  of  the 
wound  together  where  this  is  not  occupied  by  the  inserted  wrist, 
the  intestines  will  not  escape. 

The  peritonaeum  should  always  be  well  lifted  up  before  it  is 
opened,  especially  if  there  is  distended  bowel  beneath.  The  open- 
ing is  then  enlarged  with  a  blunt-pointed  bistoury  or  scissors,  two 

*  In  those  extremely  rare  cases  where  the  obstruction  can  be  localised  to  one 
or  other  side  of  the  abdomen,  a  lateral  incision  may  be  made  use  of,  either  over 
the  swelling,  if  any  be  present,  or  in  the  linea  semilunaris. 


7 So  OPERATIONS  ON  THE  ABDOMEN. 

fingers  with  the  palmar  aspect  turned  upwards  serving  now  as  the 
best  director.  Up  to  this  time  irrigation  *  with  hot  hydr.  perchlor 
solution  (i  in  4000)  has  been  made  use  of,  but  is  now  stopped. 

Mr.  Greig  Smith  advises,  where  the  peritonaeum  is  thin,  to 
pinch  it  up  between  the  finger  and  thumb,  and  roll  it  about  to' see 
that  no  bowel  is  included.! 

The  surgeon  should  now  decide  which  mode  of  exploration  he 
will  make  use  of.  The  following  is  as  useful  as  any.  If  the 
parts  are  not  much  distended,  three  possible  sites  of  strangulation 
should  be  first  looked  to.  (1)  The  cascum,}  which  will  give  twofold 
evidence,  first,  its  distension  or  emptiness  telling  whether  the 
obstruction  is  above  or  below  it;  and  secondly,  the  state  of  its 
appendix,  whether  normal  or  free,  whether  empty  or  containing 
some  concretion.  (2)  Next,  the  internal  inguinal,  the  femoral,  and 
obturator  rings  are  explored,  to  make  sure  that  no  tiny  hernia 
exists,  imperceptible  from  the  outside.  The  fingers  are  next  swept 
upwards  towards  the  (3)  umbilicus,  in  the  hope  of  finding  one 
•of  the  diverticular  bands  mentioned  at  p.  784.  If,  up  to  this,  the 
•search  has  been  fruitless,  the  brim  of  the  pelvis  is  next  examined, 
-as  bands  of  omenta  are  often  fixed  hereabouts,  and  also  because,  in 
women,  local  peritonitis,  originating  in  the  uterus  or  its  appendages, 
and,  in  either  sex,  about  the  appendix  casci,  is,  not  infrequently, 
the  source  of  the  obstruction. 

If  the  search  fail,  and  it  often  will  when  distension  is  present, 
embarrassing  the  fingers  in  their  movements,  and  obscuring 
the  relation  of  parts,  one  or  two  of  the  loops  which  lie  nearest  to 
the  wound  should  be  carefully  scrutinized. §  These  should  be 
followed  in  the  direction  of  increasing  congestion  and  distension, 
thus  leading  to  the  obstruction.  Fixity  of  a  coil  may  be  another 
aid.  Where  there  is  ground  to  believe  that  the  case  may  be  one  of 
.acute  supervening  upon  chronic  obstruction,  the  sigmoid  and 
colon  should  be  first  investigated. 

If  this  prove  fruitless  in  cases  where  there  is  not  much  distension, 
the  plan  adopted  by  Mr.  Cripps  (Clin.  Soc.  Trans.,  vol.  xi.  p.  225), 
is  the  simplest — i.e.,  to  draw  out  some  inches  of  intestine  at  a 
time,  bit  by  bit,  from  the  upper  part  of  the  wound,  passing  it  in 
again  into  the  belly  through  the  lower  part,  in  such,  a  way  that  at 

*  Unless  the  peritonseal  sac  requires  washing  out,  the  surgeon  need  not 
trouble  about  further  irrigation,  if  he  is  scrupulously  careful  that  everything  used 
is  aseptic. 

+  If  much  fluid  is  present,  it  now  often  shows  itself  through  the  peritonaeum. 

J  If  the  CEecum  can  be  made  out  to  be  empty,  tracing  up  empty  coils  from  this 
•will  very  likely  lead  to  the  obstruction.  The  more  marked  the  evidence  of  collapsed 
small  intestine,  the  greater  the  probability  of  the  obstruction  being  high  up,  and  the 
less  fit  the  case  for  enterostomy  (p.  821).  (R.  Jones,  Brit.  Med.  Journ.,  vol.  i.  1S94. 
p.  1 123.)  In  this  case  a  band  was  found  and  successfully  dealt  with.  Here  the 
obstruction  had  been  incomplete  at  first,  one  of  incarceration  followed  by 
"strangulation.    I  have  mentioned  a  similar  successful  case  at  p.  87S. 

§  Mr.  Greig  Smith  says  that  as  the  most  distended  coils  will  rise  nearest  the 
surface,  and  the  greater  amount  of  bowel  is  within  3  inches  of  the  umbilicus 
there  is  a  probability  that  the  most  dilated  coils  will  be  in  sight. 
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rimfl  are  more  than  5  or  6  inches  of  intestine  exposed.  After 
TZmo-  out  and  replacing  some  feet  of  intestine  in  this  way,  it  is 
!  robabfe  that,  owing  to  the  increasing  congestion  or  resistance, 
Kf  suro-eon  will  reach  the  obstruction.*  This  is,  however,  a 
tedious  method  and  one  only  to  be  adopted  when  the  condition  of 

thirassisl^nt&should  hold  the  coil  from  which  the  surgeon  starts- 
in  the  lower  angle  of  the  wound  under  a  hot  sponge,  so  as  to  save 
the  surgeon  going  over  til©  ^ round  &  sgcoii 

If  a  search  for  ten  minutes  has  failed  f  to  find  the  cause  of  obstruc- 
tion the  following  courses  remain  open,  (a)  Kummell's  plan  of 
allowing  the  small  intestines  to  prolapse  under  hot  aseptic  towels  ;. 
(|3)  emptying  the  most  distended  coil,  and  either  closing  the 
opening  later,  or  (7)  inserting  in  it  a  Paul's  tube;  (S)  "short- 

(a)  The  objection  to  this  method  is,  of  course,  that  it  is  often 
exceedingly  difficult  to  get  the  distended  coils  back  into  their 
home,  and  that  the  necessary  manipulations  and  exposure  must 
produce  shock,  and  may  inflict  serious  damage. 

A  better  plan  is  to  empty  the  most  distended  coils,  either  by 
multiple  puncture  with  a  very  fine  hydrocele  trocar  _  if,  which  is 
rare,  they  contain  only  gas,  or  by  incision  if  liquid  fasces  are 
present  as  well.  Both  these  steps  are  often  disappointing.  Two 
conditions  must  be  present  to  allow  multiple  punctures  with 
the  finest  hydrocele  trocar  to  be  safe.  The  coats  of  the  intestine 
must  be  sufficiently  healthy,  neither  infiltrated  nor  paralysed,  to 
allow  the  peritonasal  and  muscular  coats  to  close  the  opening  in 
the  mucous  by  gliding  over  it,  otherwise  a  fatal  leakage  will  take 
place  guttatim  unless  every  puncture  is  closed  by  a  fine  parietal 
suture.  The  second  condition  is,  that  gas  only  must  be  present ; 
liquid  fasces  being  almost  invariably  present  as  well.  A  wiser 
course  is  to  incise  and  evacuate  the  most  distended  coils.  The 
patient  being  turned  on  to  one  side,  the  most  distended  loop 
is  drawn  out  over  a  basin,  incised  parallel  to  its  long  axis  at  a 
point  most  distant  from  the  mesentery,  the  rest  of  the  coils  being 
kept  within  the  abdomen,  and  the  one  withdrawn  carefully  isolated 
by  tampons  of  iodoform  gauze  or  hot  aseptic  towels.  As  the 
escape  of  gas  and  fluids,  owing  to  the  paralysis  of  the  intestine, 
will  probably  be  very  slow,  it  will  be  wise  to  follow  Dr.  Senn,  and 
"  resort  to  pouring  out  the  contents,  as  it  were,  by  seizing  the  gut 

*  If  he  find  that  the  bowel  is  getting  healthier  and  emptier,  the  surgeon  must 
reverse  the  direction  of  his  search. 

t  As  I  have  said  at  p.  778,  "  the  difficulty  of  finding  the  obstruction  in  some 
cases  is  well  shown  by  Madelung,  who,  in  several  cases  where  the  seat  of  obstruc- 
tion could  not  be  located  during  life,  requested  the  pathologist,  when  he  made 
the  post-mortems,  to  locate  the  obstruction  by  introducing  his  hand  through  an 
incision,  allowing  him  from  ten  to  twenty  minutes  for  the  exploration  ;  in  every 
instance  he  failed  to  find  the  obstruction  within  the  specified  time"  (Senn, 
he.  supra  cit.). 
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several  feet  above  and  below  the  incision,  and  elevating  it,"  a  lare 
•quantity  of  fluid  fa3ces  being  thus  poured  out.  This  emptying  of 
distended  coils  will  not  only  facilitate  reduction,  but,  as  first  urged 
by  Mr.  Greig  Smith  (Aid.  Surg.,  p.  436),  it  will  diminish  the 
harmful  effects  of  a  greatly  distended  abdomen — viz.,  dyspnoea  I 
palpitation,  and  abdominal  shock,  and,  as  regards  the  bowels 
themselves,  the  danger  of  continued  distension,  paralysis,  and 
absorption  of  toxic  products.  When  the  evacuation  has  been  made  as 
complete  as  possible  the  next  step  will  depend  upon  the  condition  of 
the  patient.  If  this  be  good,  and  the  relief  of  the  distension  has  beeu 
sufficient  to  justify  further  exploration,  the  surgeon  closes  his 
incision  in  the  intestine  by  Lembert's  sutures,  taking  care  to  effect 
real  inversion  of  the  edges,  and,  leaving  one  or  two  of  the  sutures  long, 
keeps  this  bit  of  intestine  outside,  entrusted  to  an  assistant,  while  he 
continues  his  search  for  the  cause  of  the  obstruction.  If  this  be  found 
and  removed  the  opened  and  sutured  part  of  the  intestine  must  again 
be  inspected,  and  its  exact  closure  made  sure  of  before  it  is 
returned;  any  sutures  left  long  having  been  first  cut  short. 
Before  finally  closing  the  wound  the  question  of  cleansing  the 
peritonEeal  cavity,  irrigation,  and  the  insertion  of  a  Keith's  tube 
into  Douglas'  pouch  may  arise. 

Where  the  patient's  condition  or  the  persistent  distension  of  the 
intestines  makes  any  further  search  impossible,  the  opening  in  the 
intestine  must  be  converted  into  an  artificial  anus,  temporary  or 
permanent;  or  else  "short  circuiting"  must  be  performed.  As 
the  last  can  very  rarely  help  us  in  acute  intestinal  obstruction  I 
will  first  dispose  of  this  subject.  It  will  be  remembered  that  I 
am  speaking  of  short-circuiting  as  one  of  the  courses  open  to  a 
•surgeon  when  he  fails  to  find  the  cause  of  an  acute  intestinal 
obstruction,  or  rather,  of  an  acute  supervening  upon  a  chronic 
obstruction.  It  is  evident  that  it  is  only  to  a  few  cases  that 
this  method  is  suitable,  e.g.,  cases  of  matting  together  of  coils 
of  small  intestine,  as  after  previous  mischief  ^  set  up  by  a 
•mesenteric  gland,  or  appendicitis.  In  such  cases  if  there  is  inex- 
tricable matting  but  no  recent  inflammatory  changes  and  nothing 
like  gangrene,  a  coil  of  the  distended  small  intestine  may  be  short- 
circuited  to  the  most  conveniently  placed  piece  of  large  intestine. 
This  is  effected  by  the  use  of  a  Mayo-Robson's  bobbin,  Murphy's 
button,  or  Senn's  plates  (q.v.),  according  to  the  surgeon's  fami- 
liarity with  each,  and  the  time  at  his  disposal.  In  the  majority  of 
cases  where  the  surgeon  cannot  find  the  cause,  some  part  of  the 
small  intestine  will  be  suffering  not  from  chronic  matting  as 
above,  but  from  the  pressure  effects  of  some  band,  orifice  in  the 
omentum,  &c,  and  softening,  or  even  gangrene,  may  be  impending; 
then  a  better  plan  to  relieve  the  distended  intestine  will  be  b\ 
tying  in  a  Paul's  tube,*  or  puncturing  with  a  large  trocar  and 

*  I  have  recorded,  pp.  825,  87S,  a  case  in  which  this  treatment  saved  the  lifeof 
a  patient  suffering  from  strangulation  of  the  small  intestine  (localised  gangrene 
having  set  in)  by  a  band. 
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u  /n  82 0  one  of  the  most  distended  coils,  this  being  first 

°aXh  wn  and  completely  isolated  with  sterilised  towels  or  ipdo- 

r  ■  ««nza  While  the  distension  is  being  relieved  the  parietal 
torm  gauze  ^  ^         knucklQ  Qf  projecfciag  bowei 

'Y^hed  by  a  few  points  to  the  edges  of  the  wound. 
fttMr  Greig  Smith  (Med.  Chir.  Froc,  1891-1892,  P:  89 ; 
q  ^  vol  i  p.  582)  advises  that  after  the  obstruction  has  been 
nved*  the  distended  intestines  should  be  emptied  as  follows  :— 
Efficient  anesthetic  having  been  given  for  the  painful  parts  of 
+1    operation— the  parietal  incision,  the  abdominal  manipulations 
f    findincr  the  cause  of  the  obstruction,  and  the  introduction  of 
the  sutures— a  loop  of  distended  bowel  is  pulled  out,  shut  oft 
{  Me  supra),  and  as  large  a  needle  as  can  be  connected  with  the 
Srator  is  introduced.    "  Then  aspiration  is  performed,  but  not 
too  violently,  otherwise  the  mucous  membrane  might  be  sucked  in. 
Then  they  must  sit  down  by  the  bedside  and  wait.    In  about  half 
an  hour  the   abdomen   would   be   quite   empty.    Then  they 
must  put  in  a  Dupuytren's  stitch  and  replace   the  intestine 
in  the  abdomen.    If  they  were  uncertain  as  to  whether  enough 
had  drained  away,  a  supporting  thread  might  be  put  under 
the  °-ut  to  keep  it  near  the  orifice  for  a  few  hours."  After 
the  °£rst  gush   of  fluid   through   the   aspirator   it  might  be 
necessary  to  wait   half  an   hour,   until   the   successive  coils 
had  emptied  themselves,  f    Mr.  Greig  Smith  considered  it  a 
waste  of  time  to  suture  the  peritonaeum  to  the  edges  _  of  the 
wound.    He  preferred  tapping  three  or  four  times  during  the 
twenty-four  hours  to  tying  in  a  Paul's  tube. 

Where  the  patient's  condition  does  not  admit  of  any  search 
for  the  cause  of  the  obstruction  the  surgeon  must  tie  in  a 
Paul's  tube  at  the  spot  where,  in  the  most  distended  and 
congested  coil  which  he  can  readily  find,  he  has  first  aspirated 
(vide  supra). 

The  peritonteal  sac  must  be  next  cleansed  of  any  fluids,  and 
above  all  of  any  discharges,  either  by  sponges  introduced  on 
large  Spencer  Wells'  forceps  down  into  the  pelvis  and  along  the 
costo-vertebral  furrows,  or  by  flushing  with  a  hot  solution  of 
boracic  acid  (2  per  cent.),  or  J  per  cent,  of  salicylic  acid,  in  boiled 
water  :  pints  of  this  are  introduced  by  an  irrigating  tube.  After 

*  The  teaching  of  those  surgeons  who  hold  that  finding  and  removing  the 
obstruction  would  generally  be  a  comparatively  simple  matter,  is  sadly  at 
variance  with  the  experience  of  many  surgeons,  and  notably  with  that  of 
Madelung  (referred  to  at  p.  781).  It  is  very  noteworthy  that  those  English 
surgeons  whose  names  are  most  connected  with  intestinal  surgery,  and  whose 
large  experience  is  well-known,  have  not  yet  published  anything  like  a  series  of 
operations  for  intestinal  obstruction. 

f  The  emptying  of  the  intestines  after  incision  is  often  disappointing.  This  is 
due  to  the  fact,  as  pointed  out  by  Mr.  Greig  Smith,  that  the  distended  coils, 
confined  by  their  mesentery,  form  acute  flexures,  down  to  the  second  or  third  of 
which  the  gut  is  emptied  and  no  farther. 
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the  flushing,  sponges  are  again  used,  and  a  Keith's  tube  inserts 
Drainage   is  always  to  be  employed  when  the  peritonei; 
has  been  contaminated.    Further  details  are  given  at  p  8 1 7 

The  opening  in  the  abdominal  walls  is  then  closed  with  suture 
of  wire  or  silk  or  fishing-gut,  material  of  sufficient  stoutness  heiZ 
provided  if  any  tension  is  present.  Care  should  be  taken  to  includ, 
the  parietal  peritonaeum,  and,  as  the  sutures  are  inserted  Z 
prevent,  by  a  flat  sponge,  any  blood  entering  the  cavitv  of  'the 
peritonaeum.  J 

The  advisability  of  forming  an  artificial  anus  is  alluded  u 
below  at  p.  821. 

Having  spoken  of  the  operation  generally  I  shall  next  refer  to 
a  few  practical  points  connected  with  the  chief  causes  of  obstruc- 
tion individually. 

.  I.  Strangulation  by  Bands  and  through  Apertures* 

A.  Bands.  1.  Adventitious  Peritonmal  Bands. — Perhaps  there 
has  been  a  history  of  peritonitis,  starting  possibly  from  the  caecum, 
the  uterus  and  appendages,  or  a  mesenteric  gland.  These  bands 
are  usually  attached  by  one  end  to  the  mesentery.  2.  Omental 
Bands. — Here  some  part  of  the  lower  end  of  the  omentum  has 
become  adherent  to  the  brim  of  the  pelvis,  a  hernial  sac,  the 
uterine  appendages,  or  the  caecum.  3.  Meckel's  Diverticulum.]— 
This  is  usually  met  with  in  young  subjects.  Tubular  or  cord-like, 
it  will  be  found  attached  at  one  end  to  the  ileum,  within  3  feet  of 
the  caecum,  at  the  other  near  the  umbilicus,  or  to  the  mesentery 
or  intestine.  Under  this  arch  small  intestine  is  very  liable  to  slip. 
In  other  cases  one  end  is  free,  and  ensnares  or  knots  up  a  loop  of 
intestine.  4.  Some  Normal  Structure  abnormally  attached,  e.g.. 
the  Fallopian. Tube  or  the  Appendix.  $ 

In  most  cases  bands,  when  found,  are  not  difficult  to  deal  with. 
If  they  do  not  give  way  to  the  finger  as  attempts  are  made  to 
hook  them  up,  they  should  be  divided  between  two  ligatures  of 
chromic  gut.  Occasionally  transfixion  is  required.  When  one 
band  has  been  discovered,  the  possibility  of  a  second,  attached  to 
the  pelvic  brim,  must  always  be  remembered.  § 

Two  other  points  connected  with  bands  must  be  remembered ; 
one,  that  if  they  are  vascular  both  ends  should  be  secured.  The 


*  Mr.  Treves  {Litest.  Obstruct.,  p.  13  ;  Diet,  of  Surg.,  vol.  ii.  p.  802)  groups 
these  together  from  the  similarity  of  their  obstruction  and  their  close  resem- 
blance to  strangulated  hernia. 

f  A  most  interesting  and  fully  reported  case  successfully  treated  by  laparotomy 
was  published  in  the  Lancet,  March  9,  1889,  D7  my  old  friend  K.  J.  PyeSmith,  of 
Sheffield.  Two  others  successfully  treated  in  the  same  way  by  Mr.  Clutton  (Clin. 
.Soc.  Trans.,  vol.  xvii.  p.  186)  and  Mr.  McGill  (Brit.  Med.  Journ.,  January  14,  iSSS) 
will  well  repay  reference. 

t  One  classification  of  bands  useful  to  the  operator  is  into  those  easily  found, 
and  those  which  are  inaccessible. 

§  A  case  in  which  no  fewer  than  three  bands  were  present,  the  intestine  beirg 
found  sloughy  under  one  of  them  is  recorded  (Lancet,  vol.  ii.  1892,  p.  192). 
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fW  that  on  the  division  of  the  band  the  piece  of  intestine  which 
if™  been  released  maybe  found  to  be  gangrenous  or  even  per- 
forated and  allowing  its  contents  to  escape  into  the  peritonea  sac. 
The  intestine  must  then  be  brought  outside  and  drained,  and  the 
neritonseal  sac  cleansed  if  possible  (p.  817).       >  . 

Every  band  should  be  resected  as  closely  to  its  attached  points 
as  is  safe,  to  prevent  any  recurrence  of  the  trouble.  In  the  case 
of  a  diverticular  band  which  is  tubular,  the  contiguous  peritoneal 
contents  being  all  shut  off  with  sponges  or  tampons,  the  diverticulum 
and  the  intestine  into  which  it  opens  are  emptied  by  pressure.  _  Then 
the  diverticulum,  being  lightly  clamped,  is  divided,  ij  or  2  inches 
from  the  intestine,  the  mucous  coat  is  disinfected  with  pure  car- 
bolic acid  and  tied  with  silk  or  sutured  with  a  few  silk  sutures, 
while  a  second  row,  which  takes  up  the  muscular  and  serous  coats, 
o-ives  further  security. 

B.  Apertures  and  Slits. — These  may  be  congenital  or  traumatic. 
The  two  following  cases  are  good  instances,  and  show  in  sharp 
contrast  the  difficulties  which  may  be  met  with  : 

In  Mr.  Howard  Marsh's  case  {Brit.  Med.  Journ.,  June  2,  1888)  a  loop,  probably 
in  the  middle  of  the  jejunum,  had  slipped  through  a  hole  in  the  mesentery.  The 
edge  of  this  opening  was  so  yielding  that  Mr.  Marsh  could  readily  stretch  it  with 
his  fingernail  sufficiently  to  allow  the  loop  to  be  drawn  out.  The  patient  made 
a  good  recovery,  though  in  much  danger,  for  a  while,  from  the  paralysed  con- 
dition of  the  intestine. 

In  Mr.  Treves'  case  (Oper.  Surg.,  vol.  ii.  p.  389)  the  intestine  was  strangulated 
in  the  foramen  of  Winslow.  Here  the  surgeon  not  only  could  not  reduce  the  gut 
by  operation  during  life,  but  at  the  autopsy  he  could  not  bring  about  reduction 
until  the  hepatic  artery,  portal  vein,  and  bile  duct  were  severed. 

In  the  case  of  either  bands  or  apertures  it  is  the  lower  part  of 
the  ileum  which  is  usually  strangulated. 

II.  Intussusception. — Prom  its  frequency,  especially  in  early  life, 
its  fatality  in  infants,  and  the  fact  that  its  treatment  is  less  unsatis- 
factory because  its  diagnosis*  is  easier  than  other  forms  of 
obstruction,  this  deserves  careful  notice.  Of  the  varieties — the 
enteric,  the  colic,  the  ileo-colic,  and  the  ileo-csecal — the  frequency 
of  the  last  is  well-known.  It  is  to  this  variety,  especially  in 
children,  that  the  following  remarks  mainly  apply. 

With  regard  to  treatment,  it  cannot  be  too  strongly  insisted 
upon  that,  in  this  form  of  obstruction,  there  is  no  excuse  for 
delaying  active  steps.  If  intussusception  is  suspected  no  time 
should  be  lost  in  trying  inflation  or  injection.  I  prefer  the  former. 
A  little  A.  0.  E.  mixture  being  given,  the  lower  limbs  being  some- 
what raised,  the  nozzle  of  a  Lund's  inflator,  or  a  full-sized  catheter, 
or  a  rectal  tube,  attached  by  tubing  to  a  bellows  and  well  coated 
with  vaseline,  is  carefully  passed  into  the  bowel.    The  nates  being 


*  Two  points  must  always  be  remembered  in  the  diagnosis  of  intussusception  : 
(1)  that  in  cases  which  are  not  acute  there  may  be  very  few  symptoms  for  some 
time.  (2)  The  rectum  must  always  be  examined,  and  any  intussusception  which 
may  be  met  with  not  mistaken  for  a  prolapsus. 
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securely  pressed  round  the  tube,  air  is  steadily  pumped  into  fch 
colon,  while  the  surgeon  keeps  one  hand  on  the  abdomen,  not  on] 
to  prevent  over-distension,  but  also  to  watch  for  any  receding  oi 
the  tumour  towards  the  cascal  region. 

With  regard  to  the  force  used,  Dr.  Goodhart  (loc.  supra  • 
p.  125)  remarks:  Replacement  of  the  bowel  can  usually  only 
be  effected  by  considerable  distension  of  the  whole  colon,  and  dis 
tension  of  the  colon  sometimes  requires  a  good  deal  of  rather 
forcible  pumping  to  complete  it."  This  is  especially  the  case 
with  regard  to  the  last  few  quantities  of  air  sent  in.  Dr.  Taylor's* 
advice  here  will  minimize  the  risk  of  rupture  of  the  bowel :  "The 
risk  can  be  reduced  to  a  minimum  by  injecting,  carefully  and  slowlv 
successive  small  quantities,  and  by  gently  kneading  the  abdomen 
so  as  to  facilitate  the  passage  of  air  upwards,  and  thus  prevent 
the  sudden  over-distension  of  short  lengths  of  the  colon." 

Inflation  failing,  while  the  child  is  still  under  an  anaesthetic 
abdominal  section  should  be  at  once  proceeded  with.  Before 
describing  this,  it  may  be  useful  to  point  out,  as  far  as  this  is 
possible,  in  what  cases  it  is  likely  to  be  called  for  and  how  often  it 
is  likely  to  be  successful.  The  following  considerations  will  help 
towards  an  answer  to  the  above  questions  : 

a.  The  duration  of  the  case.  In  the  majority  of  cases,  especially 
in  children,  the  tendency  of  the  condition  is  to  strangulation,  and 
not  incarceration,  and  while  the  rapidity  of  the  strangulation 
varies  a  good  deal,  the  chances  of  inflation  or  injection  are  small, 
unless  in  recent  cases.  f3.  If  this  is  correct,  it  is  obviously 
of  much  importance  to  decide  whether  the  bowel  is  strangulated 
or  incarcerated.  Mr.  Hutchinson  (Med.  Chir.  Trans.,  vol.  lvii. 
p.  31)  points  out  that  the  severity  of  the  symptoms  will  be  helpful 
here— viz.,  the  urgency  of  the  vomiting,  the  degree  of  the  consti- 
pation, the  character  of  any  stools  passed,!  &c,  any  indications  of 
collapse,  and,  above  all,  as  utterly  incompatible  with  gangrene, 


*  Clin.  Soc.  Trans.,  vol.  xvi.  p.  71.  Dr.  Taylor  thinks  that  two  kinds  of  cases 
are  unsuited  for  inflation :  One,  in  which  the  intussusception  actually  projects 
from  the  anus,  as  this  form  shows  enormous  forcing  power  on  the  part  of  the 
intestine,  while,  after  replacement  by  the  fingers,  the  amount  of  air  that  can  be 
brought  to  bear  is  necessarily  small.  Dr.  Taylor's  other  group  unsuited  for 
inflation  is  where  no  tumour  can  be  felt  and  the  diagnosis  depends  solely  on 
symptoms.  He  points  out  that  here  it  is  impossible  to  judge  of  the  effects  of 
inflation. 

t  Dr.  Fagge  and  Mr.  Howse  (Med.  Chir.  Trans.,  vol.  lix.  p.  90)  pointed  out  that 
blood  in  the  stools  of  these  cases  does  not  necessarily  mean  strangulation  and 
threatening  gangrene.  Thus  it  may  be  present,  in  chronic  cases,  from  the  first, 
as  in  Mr.  Hutchinson's,  where  blood-stained  mucus  was  passed  for  a  month,  ai 
the  end  of  which  time  Mr.  Hutchinson  was  still  able  to  reduce  the  intussuscep- 
tion by  a  successful  operation.  In  other  chronic  cases  no  blood  may  be  passe 
for  a  long  time  ;  it  may  then  appear  with  other  symptoms  and  rapidly  destroy 
life,  though  no  gangrene  is  present.  Lastly,  in  some  of  the  cases  in  which  the 
bowel  has  sloughed  away,  no  blood  has,  at  any  time,  been  passed. 
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dvance  of  the  tumour  further  on  in  the  large  intestine.*  7.  The 
condition  of  the  patient  as  to  collapse,  &c.  S.  Age.  In  infants 
under  a  year,  unless  reduction  is  early  tried  and  is  quickly  suc- 
cessful the  prognosis  is  very  desperate,  whether  an  operation  is 
nerformed  or  no.  Mr.  Hutchinson  thinks  that  this  fact  may  be 
held  to  justify  very  early  resort  to  operation. 

Operation. — The  child  being  still  under  the  influence  of  the 
\.  C.  E.  mixture,  the  parts  being  cleansed,  and  any  urine  drawn 
oil'  an  incision  is  made,  usually  in  the  middle  line,f  sufficient  to 
admit  of  the  easy  introduction  of  two  or  three  fingers.  Before 
opening  the  peritoneal  sac  the  bleeding  should  be  entirely 
arrested.  The  intussuscepted  mass  is  now  found,  and,  if  possible, 
hooked  out  into  the  wound.  But  more  often  this  is  impossible, 
and  the  reduction  must  be  effected  in  situ. 

Dr.  Senn  advises  (loc.  infra  ciL,  p.  128)  that:  "The  oedema  and 
inflammatory  swelling  should  be  removed  before  any  attempts  at 
reduction  are  made.  This  can  be  readily  accomplished  by  steady 
md  uninterrupted  manual  compression  of  the  invaginated  portion." 
My  own  experience  here  is  disappointing. 

The  following  points  must  now  be  carefully  attended  to.  If  the 
intussusception  cannot  be  brought  outside,  two  fingers  of  each 
band  should  be  introduced,  and  an  attempt  made  (1)  to  draw  out 
:he  intussusception  while  the  point  of  entrance  is  held  steadily. 
As  a  rule,  this  is  only  partially  successful.  (2)  The  lower  end  of 
;he  invaginated  part  being  found,  the  ensheathing  layer  should  be 
lulled  down,  while  the  ensheathed  part  is  pushed  up.  When  the 
md  of  the  intussusception  has  reached  the  rectum  help  may  be 
yiven  by  an  assistant  with  a  bougie ;  but  it  will  usually  be  found 
;hat  pushing  or  backing  out  the  contained  bowel  by  gently  squeez- 
ng  movements  between  the  finger  and  thumb,  these  being  gradu- 
ally shifted  along  the  gut  will  prove  successful,  when,  by  no  force 
hat  is  justifiable,  could  any  part  be  drawn  out. 

Whichever  method  is  found  to  answer  best  must  be  persevered 
flith  until  every  atom  of  the  mass  is  reduced,  this  being  often 
baown  by  the  appearance  of  the  vermiform  appendix. 

If,  when  the  reduction  is  complete,  any  tears  are  noticed  in  the 
pentonaeal  coat,  these  must  be  sewn  up  with  a  fine  silk  continuous 
•suture,  and  a  little  iodoform  rubbed  in. 

Every  care  should  be  taken  throughout  the  operation  to  prevent 
billing,  both  of  the  child's  body  and  limbs,  and  especially  of  any 
.ntestine  which  may  have  to  be  withdrawn.  The  precautions 
?iven  at  p.  770,  as  to  instruments,  irrigation  of  wound,  and  of 

n^iw0dhaf,i  (Z°C-  Sl'pra  Cit'  p-  I22)  poinfcs  out  that'  wMe  thi«  symptom 
nvW  f    +ln°  H\0U^S  and  no  firm  adhesions  are  present,  it  cannot  be  inferred, 

the  tnm°ft    !u  inflammatiyn  whi<*  are  already  present,  that  because 

7  "mour  thus  alters  its  position,  therefore  it  can  be  reduced. 

himsel'f SPeed  T  VGry  imP°rtanfc  in  these  cases  in  children  the  surgeon  sh6uld  give 
nsuallv  1T1     ™om,hy  inning  above  the  umbilicus.    The  intussusception 
suany  he8  deeply  and  is  difficult  to  get  at. 
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the  peritoneal  sac  if  needful,  and  closure  of  the  wound  shn 
be  adopted. 

As  in  all  abdominal  sections,  this  operation  should  be  conclude 
as  speedily  as  may  be. 

When  the  intussusception  cannot  be  reduced,  all  attempts  at  tra' 
tion  and  kneading  only  causing  tears  in  the  peritonajal  coat,  the  following  coun, 
are  open  according  to  the  condition  of  the  patient,  &c.  ( i )  If  the  collapse  is  alreac 
great,  and  the  operator  short-handed,  he  may  be  compelled  to  close  the  wound  ar. 
do  no  more.    (2)  If  the  intussusception  is  gangrenous  but  small  in  amount 
should  be  resected.     For  the  union  of  the  divided  ends  Murphy's  button  hi 
the  great  advantage  of  saving  time  and  is  thus  well  adapted  to  acute  and  su'l 
acute  cases  in  children,  which  form  the  majority  of  the  cases.  Whatev< 
method  is  used  some  difficulty  must  be  expected  in  effecting  exact  union  i 
the  common  variety,  the  ileo-caecal,  owing  to  the  difference  of  the  lumen  in  tl 
two  parts  of  the  bowel ;  where  this  difficulty  is  very  marked,  the  best  plan  wi 
be  to  close  both  ends  by  a  double  row  of.  sutures,  continuous  and  Lembert's  an 
then  to  make  a  lateral  anastomosis  (q.v.)  by  means  of  Murphy's  button,  Eobson 
bobbin,  &c.    (3)  If  the  invagination  is  irreducible  but  not  gangrenous,  it  mav 
left,  and  the  continuity  of  the  canal  restored  by  short-circuiting  the  small  a  1. 
large  intestine  above  and  below  the  invagination  by  Murphy's  button  or  som 
other  means.    (4)  Where  the  patient's  condition  is  good,  as  in  chronic  cases  a 
irreducible  intussusception  may  be  removed  by  an  operation  based  by  Mr.  Jesseti 
(Surgical  Diseases  of  the  Stomach  and  Intestines,  p.  140),  on  what  is  known  a 
spontaneous  cure.    It  was  three  times  performed  successfully  on  dogs.    An  in 
vagination  having  been  made  artificially,  and  found  a  week  later  firmly  adhereir. 
it  was  thus  removed.    A  longitudinal  opening  was  made  into  the  intestine  ove 
the  root  of  the  intussusception  on  the  side  farthest  from  the  mesentery,  abou 
1 1  inches  long,  of  sufficient  length  to  allow  the  invaginated  part  to  be  drawi 
out  with  vulselhim  forceps.    The  root  of  the  invaginated  part  having  been  pullec 
out  through  the  above  opening,  was  cut  through  close  to  its  origin,  any  vesse 
which  required  it  being  tied.    Then  the  divided  coats  where  the  intussusceptioi 
had  been  cut  away  were  united  with  a  few  points  of  suture,  the  lumen  of  thi 
bowel  being  left  open.    The  stump  was  then  returned  into  the  intestine,  anc 
the  incision  in  this  closed  by  quilt  sutures.    Other  and  less  desirable  method; 
which  may  be  thrust  on  the  surgeon  owing  to  the  circumstances  under  whicL 
he  operates  are  :  (5)  Resection  and  formation  of  an  artificial  anus.*   (6)  Forma- 
tion of  an  artificial  anus  without  resection.    Finally  in  those  rare  cases  of  invagi- 
nation of  the  colon  into  the  rectum  the  intussusception  may  be  drawn  down  and 
removed  by  the  operations  of  Mikulicz,  or  Mr.  Barker  in  this  country.   The  latter 
surgeon's  cases  will  be  found  in  the  Med.  Chir.  Trans.,  1887,  vol.  lxx.  p.  335,  and 
Brit.  Med.  Journ.,  vol.  ii.  1892,  p.  1226.    In  both  cases  a  malignant  growth  was  at 
the  root  of  the  invagination,  and  in  each  operation  steps  were  facilitated  by  the 
ease  with  which  the  growth  after  dilatation  of  the  anus  could  be  pulled  outside. 
Two  rows  of  sutures  were  made  to  encircle  the  bowel,  and  to  unite  the  two  layers 
of  the  intussusception  firmly  together  well  above  the  new  growth.    As  the 
sutures  were  passed  care  was.  taken  that  no  small  intestines  protruded.  Both 
cases  recovered,  and  the  first  was  alive  four  or  five  years  after  the  operation. 

III.  Volvulus. — The  intestine  here  is  usually  either  twisted  on 
its  mesenteric  axis,  or  bent  at  an  angle.    The  first  is  the  acuter 


*  Prof.  Senn  quotes  a  case  of  Wassiljew's  (Centr.  f.  Chir.,  18SS,  No.  I2\  in 
which  an  operation  was  performed  to  close  the  artificial  anus  six  months  later. 
It  was  ultimately  successful. 
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rlition  owino-  to  the  strangulation  of  vessels.  It  is  usually  met 
CClth  in  the  sigmoid  flexure,  when  this  has  a  long  meso-colon, 
qtieoially  in  adults  who  have  been  subject  to  constipation  (Treves). 
The  distension  may  be  enormous,  the  sigmoid  appearing  to  occupy 
all  the  abdomen.  Ulceration  leading  to  fatal  peritonitis  may  set 
in  either  in  the  sigmoid,  the  colon,  or  ca3cum. 

\  free  incision  will  be  required  here,  so  as  to  enable  the  surgeon 
to  cret  at  the  root  of  the  volvulus.  The  volvulus  may  present  at 
once  as  a  hugely  distended  coil ;  it  may  be  felt  as  a  localised 
collection  of  intestine  ;  if  twisted,  the  twist  may  feel  like  a  band, 
and  a  baud  may  actually  complicate  the  case  as  when  a  vermiform 
appendix  is  coiled  round  the  root  of  the  twist  of  the  volvulus. 
(Brit.  Med.  Journ.,vo\.  ii.  1892,  p.  170).  If  attempts  at  reduction 
fail,  the  volvulus  should  be  drained  by  tapping  or  incising  the 
summit  of  the  loop,  this  being  brought  outside  the  peritonaaal 
cavity*  Fresh  attempts  at  reduction  are  then  made,  and  if  they 
succeed,  and  if  there  is  no  tendency  for  the  volvulus  to  return,  the 
opening  is  closed,  and  the  intestine  thoroughly  cleansed  and 
returned.  If  reduction  is  impossible  an  artificial  anus  must  be 
made  immediately  above  the  volvulus,  this  having  been  first  com- 
pletely emptied  and  closed. 

In  a  very  few  cases  where  the  volvulus  is  persistent,  and,  at  the 
same  time,  of  small  extent,  it  may  be  resected  if  the  patient's 
condition  admits  of  it.  But  volvuli  of  small  extent  can  usually  be 
reduced. 

The  following  points  are  noteworthy  in  the  diagnosis  and 
treatment  of  volvulus.  It  is  not  uncommon  for  this  form  of 
obstruction  to  follow  an  injury,f  some  loop  of  bowel  distended 
with  fasces,  and  with  a  long  mesentery  probably  becoming  sud- 
denly displaced  and  unable  to  recover  itself.  Again,  this  form  of 
obstruction  has  been  noticed,  whether  as  a  mere  coincidence  or 
not,  in  many  cases  in  the  insane.  Finally,  at  the  time  of  treat- 
ment, Mr.  Treves'  warning  (Opcr.  Surg.,  vol.  ii.  p.  390)  must  always 
be  remembered  :  "  The  reduction  of  a  volvulus  does  not  usually 
remove  the  anatomical  condition  that  led  to  it."  The  truth  of 
this  is  shown  by  their  tendency  to  recur. 

Thus  Mr.  Greig  Smith  {Abd.  Surg.,  p.  450)  mentions  a  case  of  volvulus  of  the 
small  intestine  which  recurred  a  week  after  it  had  been  untwisted  by  abdominal 
section.  Enterotomy  was  then  performed,  and  the  patient  for  some  time  wore  a 
catheter  in  the  opening  to  allow  of  the  passage  of  flatus  into  a  bottle  which  he 
carried  in  his  pocket.  After  some  time  the  distended  bowel  had  so  contracted 
that  the  use  of  the  catheter  could  be  dispensed  with.    Dr.  Finney  reports  {Johns 

*  Where  the  loop  is  so  large  that  it  cannot  be  brought  out  through  the  wound 
it  must  be  tapped  or  aspirated  in  situ,  additional  care  being  taken  to  prevent 
infection  of  the  peritoneum  and  its  contents. 

r  See  cases  mentioned  by  Mr.  Turner,  Dr.  F.  Hawkins,  and  Mr.  Stavely 
(ioJUSrt,  vol.  ii.  1892,  p.  995) ;  a  case  successfully  operated  on  by  Mr.  Silcock  (Clin. 
Trans.,  vol.  xxviii.  p.  180).     References  are  made  in  this  paper  to  eight 


uccessful  cases  operated  on  abroad. 
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Eqp7cina  Hasp.  Bull,  March  1893),  a  case  of  volvulus  which  h„»i,  ,  «. 
colon  between  the  ileo-c.cal  valve'and  the  sigmoid  i  l^iZtlt  f* 
and  recurred  nearly  three  years  later.    A  second  recovery  foT,oWed 

I  rot.  Senn  has  advocated  shortening  the  meso-mlnn  +~ 
this  tendency  to  recurrence.  Fixation  of  the  co  on  bv  wo  or  S°* 
points  of  sutnre  might  be  tried  as  less  risky, ?f LCes  ! > 
vented  by  distension  of  the  small  intestines  In  any  case  JE 
care  will  be  needed  by  such  patients  in  their  diet  and  ffl^at 
efficient  action  of  their  bowels!  t0  ensure 

IV.  Gall  Stones,  Intestinal  Calculi,  &c.  —  Gallstones,  the  mo.t 
common  of  these,  present  cases  very  favourable  for  operation  i 
taken  m  time,  owing  to  the  simplicity  of  the  cause  of  obstruction 
and  the  facility  with  which  it  may  be  usually  dealt  with  (W 
tion  has  been  here  too  often  deferred,  owing  to  the  fact  that  thet 
patients,  usually  advanced  in  life,  and  stout,  are  not  well  suited  1  \ 
operation  from  a  general  point  of  view,  and  because  it  has  been 
strongly  insisted  upon  by  some  that  if  pain  and  spasm  can  only 
be  removed  the  local  cause  of  the  obstruction  will  pass  on  This 
I  believe  to  be  a  mistake.  Mr.  Treves  (Intestinal  Obstruction,  p.  3  3  - , 
states  that  of  20  cases  in  which  gallstones  "  produced  definite  and 
severe  symptoms  of  obstruction"  6  patients  recovered  by  the  spon- 
taneous passage  of  the  stone,  and  14  died  unrelieved.  It  is  to  be 
hoped  that  the  successful  cases  which  have  been  published,  one 
long  ago  as  1887  (Lancet,  December  3),  by  Mr.  T.  Smith,  Mr. 
Clutton  (Clin.  Soc.  Trans.,  vol.  xxi.  1888,  p.  99),  and  more  lately 
by  Mr.  A.  Lane  (ibid.  ii.  1894,  p.  382),  and  Mr.  Eve  (Clin.  Soc 
Trans.,^  1895,  vol.  xxv.  p.  91),*  may  bear  good  fruit.  In  some  case~. 
in  addition  to  the  age,  stoutness,  and  habits  of  the  patient,  the 
history  of  previous  inflammation  in  the  neighbourhood  of  the  gall- 
bladder may  help  the  diagnosis  ;  in  4  cases,  certainly,  the  calculus 
has  been  felt — the  abdomen  being  undistended — before  operation. 
But  in  the  majority  it  is  probable  that  here,  as  elsewhere,  operation 
alone  will  clear  up  the  cause  of  the  obstruction. 

The  following  courses  may  be  adopted:  (1)  To  try  and  pass 
on  the  stone  through  the  ileo-CEecal  valve  into  the  large  intestine. 
Mr.  Clutton  (Clin.  Soc.  Trans.,  vol.  xxi.  p.  99)  succeeded  in  doine 
this,  the  stone  being  situated  8  inches  above  the  valve.  But 
usually  the  stone  is  too  firmly  fixed. 

Mr.  Clutton's  case  is  a  very  instructive  one.  The  patient,  a  woman  aged  seventy, 
was  operated  upon  within  twenty-four  hours  of  the  beginning  of  the  attack.  Fif  t  e 
months  before  she  hadpassed  a  large  facetted  biliary  calculus,  and  after  her  recovery 
from  this  had  had  a  swelling  in  the  region  of  the  gall  bladder.  This  disappeared 
with  the  onset  of  the  obstruction.  A  median  incision  four  inches  long  having 
been  made,  the  stone  was  readily  felt,  and  though  it  tightly  fitted  the  lumen  of 
the  intestine  it  could  be  forced  along.  As  owing  to  the  early  date  at  which  the 
operation  was  performed,  there  was  no  marked  difference  between  the  inteSBM 
above  and  below  the  obstruction,  the  site  of  the  ileo-ctecal  valve  was  determined 


*  In  this  paper  some  30  cases  which  have  been  treated  by  abdominal  si 
are  given  and  the  result  considered. 
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hv  makinK  out  the  cffloum  and  the  appendix.  There  was  not  much  difficulty  in 
by  making  o  direction,  but  as  soon  as  the  valve  was  reached 

"r^S.  force  was  required  to  make  it  pass  through.    This  most 
IX  case  strongly  supports  Mr.  Clutton's  advocacy  of  an  early  operation, 
Sore  the  Ine  has  "become"  so  immovable  as  to  require  opening  of  the  intes- 

tiDnr  Madagan  (««..  P-  97),  draws  attention  to  an  important  point.    If  other 
tones  exist  in  the  gall-bladder  or  ducts,  another  may  descend  before  the  wound 
is  healed,  and,  forcing  its  way  through  the  recent  incision,  cause  fatal  peritonitis. 

(■?)  If  the  stone  does  not  feel  very  hard  a  cautious  attempt  may 
be  made  to  crush  it  between  flat-bladed  forceps,  guarded  with 
drainage  tube.  Such  a  course  can  only  be  adopted  when  the 
intestine  immediately  adjacent  to  the  stone  is  healthy.  (3)  lne 
same  precaution  must  be  taken  if  Mr.  Tait's  suggestion  of  break- 
ing up  the  stone  with  a  needle  is  resorted  to.  If  used,  the  needle 
must  puncture  obliquely,  l£  inches  from  the  stone.  (4)  If  the 
stone  cannot  be  pushed  onwards,  and  if  it  is  too  hard  to  be  broken 
up,  it  must  be  removed.  The  loop  being  drawnwell  outside  the 
peritoneal  cavity,  an  incision  must  be  made  in  the  intestine 
opposite  to  the  mesenteric  border,  the  calculus  removed,  care 
being  taken  that  its  long  axis  corresponds  with  that  of  the  wound 
and  that  the  edges  of  this  are  not  bruised.  The  wound  is  then 
closed  most  carefully  with  Lembert's  or  Halstead's  sutures,  silk 
beino-  used.  Whichever  of  the  last  three  methods  is  resorted  to,  the 
stone  must,  if  possible,  first  be  pushed  in  to  an  absolutely  healthy 
part  of  the  intestine,  if  that  surrounding  it  is  inflamed  or  thinned. 
(5)  If  the  condition  of  the  intestine  is  suspicious,  or  if,  on  opening 
it  for  the  removal  of  the  stone,  the  mucous  coat  is  ulcerated,  one 
of  the  three  following  courses  must  be  followed,  according  to  the 
condition  of  the  patient,  and  the  resources  of  the  operator — viz., 
(a)  Eesection  and  union  of  the  ends  by  Eobson's  bobbin,  &c.  Q3) 
Formation  of  an  artificial  anus,  (y)  Where  the  operator  is  doubtful 
if  his  sutures  will  hold,  but  desires  to  give  this  method  a  chance, 
he  will  suture  the  wound  of  extraction  and  then  bring  this  outside, 
packed  around  with  iodoform  gauze  for  24  or  48  hours,  or  leave  it 
just  within  the  abdominal  wound,  anchored  here  by  a  catgut 
stitch,  and  shut  off  from  the  rest  of  the  peritonasal  sac  by 
tampons  of  iodoform  gauze  (wrung  out  of  1  in  20  carbolic-acid 
lotion),  the  ends  of  which  are  brought  out  through  the  parietal 
incision. 

V.  Thrombosis  of  the  Mesenteric  Vessels  or  of  Abdominal  Aorta. — 
In  closing  this  account  of  the  chief  varieties  of  intestinal 
obstruction,  mention  must  be  made  of  the  above  conditions,  as 
it  is  clear,  from  the  cases  published,  that,  though  rare,  they  may 
simulate  acute  intestinal  obstruction  very  closely.  The  explana- 
tion appears  to  be  that  a  loop  of  intestine,  deprived  of  its  blood- 
supply  by  an  embolus  will,  functionally,  be  as  completely  paralysed 
as  it  it  had  been  strangled.  Instructive  cases  of  this  kind  will  be 
found  published  by  Mr.  M'Carthy  {Lancet,  vol.  i.  1890,  p.  646), 
and  Dr.  Munro,  of  Middlesbrough  {ibid.,  vol.  i.  1894,  p.  147). 
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Dr.  Munro  quotes  from  Gerhardt  and  Kussmaul  the  following  diagnostic  points 
of  these  cases:  (1)  A  source  of  origin  for  the  embolus  ;  (2)  prof  use  hemorrhage 
from  the  bowels  ;  (3)  severe  colic-like  pains  in  the  abdomen;  (4)  rapid  reduction 
of  temperature  ;  (5)  demonstration  of  an  embolus  in  some  of  the  other  arteries  • 
(6)  palpation  of  infarcts  in  the  mesenteries.  In  Dr.  Munro's  case,  one  of  these' 
situated  in  the  meso-sigmoid,  could  be  felt,  before  operation,  in  the  left  iliac  fossa.' 
To  these  points  might  be  added  advanced  age  and  no  evidence  of  malignant 
disease.  The  mischief  is  usually  too  extensive  to  admit  of  surgical  interference 
If  it  be  limited  to  the  small  intestine,  several  branches  are  usually  plugged. 

Before  closing  the  account  of  the  surgical  treatment  of  acute 
intestinal  obstruction  I  must  allude  to  two  points,  owing  to  the 
illustriousness  of  the  names  which  introduced  them  :  I  refer  to 
Prof.  Senn's*  advice  to  try  insufflation  with  hydrogen,  in  order  to 
find  the  seat  of  obstruction,  and  Mr.  Hutchinson's  abdominal 
taxis. 

Prof.  Senn,  finding  that  distension  of  the  entire  gastro-intestinal  canal  (for, 
owing  to  distension  of  the  caecum,  the  ileo-caacal  valve  is  paralysed)  in  animals 
was  never  followed  by  any  ill  effects,  has  advised  this  (1)  in  reduction  of  intus- 
susception, (2)  in  locating  the  obstruction  during  a  laparotomy,  (3)  in  detecting 
the  site  of  gunshot  or  other  perforations  of  the  intestine.  The  gas  is  collected 
in  a  4-gallon  rubber  balloon,  and  the  inflation  made  by  compressing  the  ballooD. 
A  manometer  or  mercury  gauge  connects,  by  rubber  tubing,  the  rectal  tube  on  one 
side  and  the  balloon  on  the  other. 

This  method,  though  extremely  ingenious,  is  likely  to  have  but  a  limited  appli- 
cation. In  the  reduction  of  intussusceptions  the  use  of  ordinary  air  is  much 
more  handy,  and  has  been  abundantly  successful.  In  the  detection  of  perfora- 
tions, especially  those  by  gunshot,  the  test  has  certainly  answered,  but  the 
following  risks  are  connected  with  its  use.  It  will  demonstrate  perforations,  but 
nothing  else,  and  may  lead  the  operator,  if  he  trusts  to  it,  to  overlook  many  other 
lesions  which  may  be  as  dangerous  as  perforations  themselves.  Many  conditions 
— e.g.,  impacted  fasces,  prolapse  of  mucous  membrane,  and  recent  adhesions- 
may  interfere  with  its  efficacy  (Morton).  Though  aseptic  when  introduced,  the 
gas  can  hardly  be  so  after  passing  through  many  feet  of  intestine.  It  may  break 
down  most  vital  adhesions.  It  may  increase,  by  the  distension  it  causes,  the 
danger  of  the  anaesthetic,  and  is,  of  course,  only  available  in  cases  where  there  is 
little,  if  any,  distension. 

Abdominal  Taxis.— This  has  been  advocated  by  Mr.  Hutchin- 
son for  over  thirty  years,  with  the  object  of  causing  very  consider- 
able movement  of  the  abdominal  contents,  and  thus  effecting 
replacement,  if  the  taxis  be  adopted  before  swelling  has  occurred, 
or  adhesions  formed.  In  support  of  his  advocacy  Mr.  Hutchinson 
appeals  "to  the  well-known  facts  as  to  the  looseness  of  many 
bands,  the  large  size  of  many  apertures,  the  slight  character  of 
many  twists,  the  smallness  of  the  strangulated  loop  in  many  cases, 
and  has  advanced,  more  than  once,  an  opinion  "  that  the  evidence 
is  in  favour  of  the  belief  that  these  forms  of  strangulation  are 
often,  in  early  stages,  effectually  relieved  without  operation ;  that, 
in  fact,  cases  of  recovery  without  operation,  after  any  acute 

symptoms,  are  not  uncommon  "  {Archives  of  Surgery,  p.  3)-  

*  Loc.  supra  tit.,  p.  53  ;  and  Journ.  Amer.  Med.  Assoc.,  June  18SS:  "Rectal 
Insufflation  of  Hydrogen  Gas  an  Infallible  Test  in  the  Diagnosis  of  Visceral  injury 
of  the  Gastro-intestinal  Canal  in  Penetrating  Wounds  of  the  Abdomen. 
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«  The  first  point  in  abdominal  taxis  is  the  full  use  of  an  umh 
thetic  so  as  to  obliterate  all  muscular  resistance.  Next  (the 
bowels  and  bladder  being  supposed  to  be  empty)  the  surgeon  will 
S  Y  and  repeatedly  knead  the  abdomen,  pressing  its  contents 
ioioiisly  upwards,  downwards,  and  from  side  to  side.  The 
,'ftient  is  now  to  be  turned  on  his  abdomen,  and  m  this  position 
fn  be  held  up  by  four  strong  men,  and  shaken  backwards  and 
forwards  This  done,  the  trunk  is  to  be  held  feet  uppermost, 
and  shaking  again  practised  directly,  upwards  and  downwards. 
Whilst  in  this  inverted  position,  copious  enemata  are  to  be  given. 
The  whole  proceedings  are  to  be  carried  out  in  a  bond  fide  and 
energetic  manner.  It  is  not  to  be  the  name  of  taxis,  but  the 
reality,  and  great  patience  and  perseverance  are  to  be  exercised. 
The  inversion  of  the  body,  and  succussion  in  this  position,  is  on  no 
account  to  be  omitted,  for  it  is  possibly  the  most  important  of  all. 
I  do  not  think  I  ever  spend  less  than  half  or  three-quarters  of  an 
hour  in  the  procedure."  • 

Later  on  (p.  135)  Mr.  Hutchinson  writes  that  he  "fully  recog- 
nises the  propriety  of  exploratory  laparotomy  in  cases  in  which 
the  symptoms  have  persisted  after  one  or  more  persevering  attempts 
at  taxis  under  anesthetics,  although  even  here  I  may  confess  to 
serious  misgiving  that  operations  will  not,  on  the  whole,  tend  to 
reduce  the  mortality."! 

It  cannot  be  too  strongly  insisted  on  that  this  method  of  abdo- 
minal taxis  can  only  be  safely  used  in  the  early  stage  of  acute 
cases,  and  that  evidence  of  peritonitis,  a  condition  notoriously 
difficult  of  diagnosis,  absolutely  contra-indicates  abdominal  taxis. 

Several  cases  in  which  Mr.  Hutchinson  used  this  method  suc- 
cessfully will  be  found  in  vol.  i.  of  his  Archives  of  Surgery. 


APPENDICITIS. I 

Before  discussing  the  question  of  surgical  interference  here,  it 
will  be  well  to  make  plain  what  we  mean  when  speaking  later  of 
the  varieties  of  this  disease.    These  are  : 

i.  Catarrhal  and  Early  Interstitial  Appendicitis. — Here  the  inflammation  is 
limited  to  the  mucous  membrane  and  the  other  coats  of  the  appendix,  but  goes 
no  farther  (if  the  attacks  be  slight)  than  at  the  most  a  little  plastic  peritonitis 
and  a  few  slight  adhesions. 

ii.  Appendicitis  with  a  Localised  Abscess. 

iii.  Acute  Perforating  Appendicitis  and  Suppurative  Peritonitis. — Of  these  two 


*  "  It  is  to  be  admitted,  respecting  abdominal  taxis,  that  it  is  a  troublesome 
and  somewhat  undignified  procedure,  affording  no  scope  for  the  surgical  skill 
which  a  laparotomy  requires." 

t  If  my  readers  will  refer  to  Mr.  Hutchinson's  speech  at  Bath  (Brit.  Med. 
Joum.,  vol.  ii.  1878,  p.  305)  they  will  find  his  opinion  still  more  strongly  expressed 
and  his  aversion  to  operation  still  more  decided. 

I  use  this  term,  etymologically  unsatisfactory,  because  it  is  convenient  and 
based  on  correct  pathology.  •  • 
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last,  the  first  may  at  any  time  lead  to  a  general  peritonitis  ;  the  second,  if  left 
always  does  so. 

iv.  llclapsing  or  Recurrent  Appendicitis. 

Question  of  Operative  Interference. 

In  this  country,  as  it  has  been  agreed  that  the  great  majority  of  the  cases  of 
appendicitis  recover  under  medical  treatment  while  in  the  first  stage,  physicians 
have  usually  only  called  in  surgical  help  when  pus  has  formed  either  as  a  localis-i  r 
abscess  or  as  a  diffuse  suppurative  peritonitis,  or  in  cases  of  recurrent  trouble. 
On  the  other  side  of  the  Atlantic  the  question  has  advanced  much  farther,  and 
now  presents  itself  as  what  is  the  earliest  date  at  which  surgery  should  interfere- 
to  prevent  the  formation  of  an  abscess  or  the  far  graver  suppurative  peritonitis' 
On  the  one  hand  are  well-known  American  surgeons,  to  whose  labours  in  abdominal 
and  other  fields  English  surgery  is  under  a  heavy  debt  (e.g.,  McBurney,  Senn, 
Murphy,  Fowler,  Morris,  and  many  others),  urging  that  the  appendix  should  be 
removed  at  the  earliest  possible  moment  that  the  appendicitis  is  diagnosed. 
These  advocates  of  this  advanced  or  radical  plan  base  their  advocacy  on  the 
following  claims  :  (i)  That  as  appendicitis  is  an  infective  f  disease,  and  as  in  a 
certain  proportion  of  cases  the  infection  will  run  very  quickly  into  a  general 
peritonitis,  and  as  it  is  impossible  to  diagnose  these  cases  at  the  outset  from  the 
milder  ones,  and  as,  almost  at  the  outset,  they  begin  their  rapid  course  downhill, 
the  only  way  of  treating  them  and  of  saving  their  lives  is  removal  of  the  appendix 
as  soon  as  ever  appendicitis  is  correctly  diagnosed.    (2)  That  this  early  removal 
of  the  appendix  will  prevent  all  relapses  of  appendicitis,  and,  so,  much  suffering 
and  crippling  of  active  lives,  and,  moreover,  a  few  lives  will  be  saved.    (3)  Re- 
moval of  the  appendix  is,  nowadays,  a  perfectly  safe  operation  if  performed 
at  this  early  date  and  thus  in  uncomplicated  cases. 

On  the  other  side  are  a  very  large  number  of  writers  on  this  subject,  including 
the  great  majority  of  surgeons  in  this  country,  and  especially  Mr.  Treves,  who 
originally  gave  a  great  lead  to  this  movement,  and  who  has  sedulously  interested 
himself  in  it  since,  publishing  from  time  to  time  the  results  of  an  experience 
unequalled  amongst  us  in  carefully  weighed  and  authoritative  papers.  This  camp 
of  opinion  holds  that  the  great  majority  of  cases  of  appendicitis  start  and  run 
their  course  as  mild  ones.    They  agree  that  it  is  impossible  to  diagnose,  at  their 
outset  (when  surgical  interference  would  be  most  useful),  those  cases  which 
occasionally  occur  of  "fulminating"  appendicitis,  which  run  on  quickly  to  a 
general  suppurative  peritonitis,  and  while  recognising  the  great  risk  of  these 
cases,  they  reply  that  they  form  but  a  small  minority,  and  that  the  risk  of  whole- 
sale routine  operating  is  decidedly  greater,  and  would  involve  a  much  higher 
mortality.    One  careful  writer  on  this  subject  goes  farther,  and  holds  that  in 
these  cases  of  "fulminating"  appendicitis  removal  of  the  appendix,  how^er 
early,  would  be  of  doubtful  efficacy.    "  I  am  myself  inclined  to  doubt  whether 
in  the  majority  of  the  cases  of  general  peritonitis,  having  a  sudden  onset,  e*clslon 
of  the  appendix,  however  early  (unless  perhaps  in  the  first  two  or  three  hours;, 
would  be  of  any  avail "  (Hawkins'  Diseases  of  the  Vermiform  Appendix;  p.  I2QJ- 
They  also  deny  that  removal  of  the  appendix  is  so  absolutely  safe  as  is ;  rep 
sented,  and  maintain  that  recurrence  of  attacks  may  usually  be  prevente 


*  This  point  deserves  careful  attention,  lest  the  truth  be  that  in  this  ma  ei 
England's  surgery  has  fallen  behind.  .,w.(,IaB  in 

f  Dr.  E.  T.  Morris,  of  New  York,  put  this  very  tersely  as  follows . 
favour  of  early  operative  treatment  in  practically  all  cases  °f  aPPendl™  "  a  the 
of  the  fact  that  the  inflammation  is  so  infectious  in  character     be      g  - 
patient  chooses  to  carry  about  with  him  a  hive  of  bacteria,  he  knows 
when  or  where  they  will  swarm"  (Ann.  of  Surg.  vol.  ii.  1S93.  P- 
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™ro  on  the  part  of  the  patient.  Finally  they  would  represent  that  the  frequency 
with  which  the  inconvenience  of  a  ventral  hernia  may  occur  afcer  this  operation 
has  been  somewhat  unduly  made  little  of. 

Such  is  I  think,  a  fair  expression  of  the  two  camps  of  opinion  on  this  subject. 

For  my  own  part,  looking  on  the  appendix  as  a  useless*  and  often  a  treacherous 
oro-an  I  consider  that  any  physician  is  justified  in  asking  a  surgeon  who  is  skilled 
in  abdominal  surgery  and  who  has  the  necessary  aids,  &c,  to  remove  the  appendix 
at  once  as  soon  as  the  diagnosis  is  made.  Again,  I  hold  very  strongly  that  every 
physician  is  not  only  justified  in,  but  bound  to,  ask  a  surgeon  skilled  in  this 
branch  of  surgery  to  interfere  at  the  earliest  possible  moment  in  certain  cases— 
viz.,  where  the  evidence  of  appendicitis  is  from  the  first  severe  and  progressive. 
Of  the  evidence,  the  most  valuable  points  are  marked  pain,  tenderness,  and 
vomiting.  Next  in  value  to  these  I  should  place  the  temperature  and  pulse.  These 
may  be  fallacious,  t  the  temperature  sometimes  falling  and  perforation  taking 
place  a  few  hours  later.  Another  guide  to  which  I  attach  much  importance 
is  the  early  look  of  grave  illness  or  anything  approaching  to  the  pinching  of 
the  "facies  Hippocratica."  Two  other  points  of  evidence  which  are  of  great 
importance,  but  which,  it  is  to  be  hoped,  the  surgeon  will  be  allowed  to  try  and 
forestall,  area  tendency  for  the  abdominal  wall  to  become  fixed,  and  a  tympanites 
spreading  from  the  right  iliac  fossa. 

I  should  like  to  call  attention  to  one  other  point  to  which  I  attach  great 
importance  if  it  can  be  made  out,  and  that  is,  the  position  of  the  most  marked 
tenderness,  resistance,  and  swelling,  if  present.  The  more  internal  to  McBumey's 
point  this  evidence  is  found,  the  greater  the  risk  that  perforation  will  light  up  a 
general  peritonitis  instead  of  one  limited  to  the  iliac  fossa.  We  have  learnt  much 
of  late  years  from  American  writers  (e.g.,  Bryant  and  Fowler)  of  the  importance  of 
remembering  the  position  of  the  appendix  (Ann.  of  Surg.,  vol.  i.  1893,  p.  164; 
vol.  i.  1894,  p.  12).  It  is  clear  that  when  the  appendix  is  directed  internally,  not 
only  is  the  risk  of  general  suppurative  peritonitis  greater  if  the  appendix 
perforate,  but  if  a  localised  abscess  form,  it  is  more  likely  to  communicate  with 
the  pelvis,  and  perhaps  open  into  the  rectum  or  vagina;  if  adhesions  form 
about  it  there  is  a  greater  risk  of  much  more  important  structures  being  involved, 
viz.,  the  iliac  vessels,  ureter,  bladder,  &c,  than  if  the  appendix  be  directed  down- 
wards, when  it  may  be  only  adherent  to  Poupart's  ligament.  Many  other 
instances  of  the  practical  bearing  of  anatomy  upon  the  different  positions  of  the 
appendix  will  suggest  themselves. 

I  will  now  allude  to  one  sign  which  I  have  not  given  above,  viz.,  swelling.  It 
cannot  be  too  strongly  insisted  upon  that  in  these  cases  of  "fulminating"  appen- 
dicitis there  may  be  no  swelling  from  first  to  last.+ 

*  I  would  draw  a  very  distinct  line  between  a  more  frequent  resort  to  removal 
of  the  appendix  and  a  somewhat  similar  operation  which  came  into  fashion 
a  few  years  ago — viz.,  removal  of  the  ovaries.  A  diseased  ovary  may  cripple,  but 
very  rarely  kills ;  a  diseased  ovary  is  not  a  vestigial  structure,  and,  though 
unsound,  is  by  no  means  always  functionless  ;  finally,  a  diseased  ovary  is  a  sexual 
organ,  and  thus  has  peculiar  relations  not  only  to  its  owner,  but  also,  it  may  be, 
to  others  ;  relations,  again,  quite  sui  generis. 

t  In  Mr.  G.  Barling's  words  (Brit.  Med.  Journ.,  vol.  i.  1895,  p.  1135),  "The 
temperature  is  an  uncertain  guide,  and  one  only  to  be  relied  upon  when  confirmed 
by  other  phenomena.    If  it  present  the  paradox  of  a  falling  temperature  with  a 

quickening  pulse  the  improvement  in  the  former  would  be  a  fallacious  guide  

lhe  great  point  in  recognising  these  cases  is  not  to  regard  any  one  point  as 
essential  to  diagnosis.  It  is  desirable  to  dwell  not  too  much  on  the  absence  of 
one  particular  feature,  as  upon  the  intensity  of  those  which  are  present." 

+  A  good  instance  of  the  truth  of  this  was  given  by  some  cases  mentioned  by 


796  OPERATIONS  ON  THE  ABDOMEN. 

In  a  very  few  cases  swelling  is  absent  from  the  right  iliac  fossa,  but  present 
elsewhere  owing  to  the  appendix  being  misplaced.  Thus,  a  very  few  cases  of  left- 
sided  appendicitis  have  been  recorded.  Dr.  Fowler  (Ann.  of  Surg.,  1894,  vol  i 
p.  160),  publishes  a  case  in  which  there  was  marked  tenderness  in  the  direction 
of  the  gall  bladder.  No  appendix  could  be  found  in  the  usual  place,  as  it  lay 
behind  the  liver. 

It  will  be  seen  that  the  above  opinion  of  mine  that  any  physician  is  justified  in 
asking  a  surgeon  skilled  in  this  branch  of  surgery  to  operate  in  given  cases  of 
appendicitis  in  the  earliest  stages,  and  that  he  is  bound  to  do  so  where  certain 
evidence  just  given  points  to  probable  rapid  perforation,  is  not  the  same  thing  as 
sanctioning  the  removal  of  the  appendix  as  a  routine  practice  by  any  one  who 
thinks  himself  competent  to  do  so.  Considering  the  increasing  tendency  at  the 
present  day  for  surgery  to  be  taken  out  of  the  hands  of  properly  qualified  surgeons 
men  with  a  bond  fide  and  life-long  hospital  training,  and  for  it  to  pass  into  the 
hands  of  those  who  have  no  snch  ripe  experience,  no  such  operative  training,  and 
who  are  occupied  with  other  work  and  other  claims  not  always  running  on  smooth 
lines  with  aseptic  surgery — considering  this  and  its  effects,  any  such  wholesale 
and  routine  removal  of  the  appendix  would  be  attended  with  disastrous  con- 
equences. 

Operative  Interference  in  Appendicitis  with  Abscess. 

— When,  a  few  years  ago,  surgery  was  more  frequently  resorted  to  for  this  form 
of  suppuration  there  was  a  tendency  to  wait  until  the  abscess  was  thought  to  he 
safe,  i.e.,  till  it  was  walled  in  by  adhesions,  and  generally  till  it  showed  signs  of 
being  adherent  to  the  abdominal  wall,  the  reason  given  being  that,  if  opened 
before,  the  risk  was  great  that  the  peritonseal  sac  would  become  affected.  On 
the  other  hand,  it  is  clear  that  in  waiting  we  run  serious  risks,  for:  (a)  the  abscess 
may  .rupture  .and  burst  into  the  peritonseal  sac,  especially  if  the  patient  is 
restless  ;  (b)  the  pus  will  burrow,  e.g.,  into  the  pelvis,  opening  into  the  rectum  or 
bladder,  downwards  under  Poupart's  ligament,  or  backwards  and  upwards  to  the 
loin,  all  these  directions  being  influenced  by  the  position  in  which  the  appendix 
was  lying  before  the  attack  (p.  795). 

These  risks  being  increasingly  recognised  there  is  a  greater  tendency  to  try  and 
find  the  pus  early.  The  following  is  the  best  evidence  as  to  the  early  existence  of 
pus.  Marked  .local  resistance  and  tenderness,*  a  persistent  and  usually  pro- 
gressive swelling.t  Otherwise  obvious  points  are  the  time-honoured  ones  of  the 
hectic  character  of  the  temperature,  oedema,  fluctuation,  and  redness. 

The  question  of  resorting  to  the  exploring  needle  must  now  be  aUuded  to.  This 
has  been  advocated  by  some  American  surgeons.  Mr.  Treves  (he.  svpra  dL] 
strongly  condemns  it,  as  :  (1)  It  is  not  free  from  risk,  as  the  needle  may  be  thrust 
into  important  parts  ;  (2)  It  may  tap  an  appendix  distended  with  foetid  mucus, 
and,  allowing  some  of  this  to  escape,  bring  about  a  suppuration  which  was 
by  no  means  inevitable  ;  (3)  an  incision  is  more  reliable. 

Operation.— The  skin  having  been  shaved  and  cleansed  (p.  657) 


Dr.  Tyson,  of  Folkestone,  at  one  of  the  discussions  on  this  subject  at  the  Clinical 
Society  (Lancet,  vol.  i.  1892,  p.  424).  In  three  cases  in  which  after  mild  symptoms 
had  lasted  for  three  days,  there  was  sudden  collapse  and  death.  There  had  been 
sickness  and  tenderness,  but  no  swelling.  Operation  was  performed  in  one  case 
unsuccessfully.  In  all  three  suppurative  peritonitis  following  perforation  of  tlie 
appendix  was  found. 

*  This  may  be  masked  by  unwisely  given  opium. 

t  The  swelling  may  be  very  slight  or  difficult  to  detect  from  the  rigidity  ot  t 
abdominal  walls  and  the  flinching   of   the  patient  unless  an  anaesthetic 
given. 
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an  incision  three  to  four  inches  long  is  made,  if  there  be  no  swelling,* 
nrh  as  for  h>ature  of  the  external  iliac,  f  bisecting  McBurney  s 
Hue  and  lying  about  one  inch  and  a  half  above  Poupart's  ligament. 
The  inner  extremity  should  not  open  the  deep  epigastric  vessels. 
The  peritoneum  having  been  reached  this  is  most  carefully  opened,* 
all  bleeding  having  been  previously  arrested.    The  appcarcmces  will 
now  differ  accordingly  as  the  surgeon  is  operating  to  relieve  the 
itient  0f  ail  abscess  or  of  a  n  appendix  which  is  on  thepoint  of  rupture, 
second  condition  will  be  taken  first.    There  may  be  an  entire 
absence  of  adhesions,  the  appendix  being  swollen,  thickened  and 
rioid  •  or  thickened  and  contracted  at  one  spot,  and  dilated  beyond, 
the  "'cystic  "§  form  of  appendix  of  some  writers.    There  may  be 
gangrenous  patches  at  tip  or  base,||  or  the  appendix,  itself  gan- 
grenous, may  be  embedded  in  gangrenous  adhesions. 
°  The  treatment  of  the  appendix  must  vary  with  its  condition  and 
the  state  of  the  patient.    It  should  always  be  removed  if  possible. 
The  wound  being  well  opened  out  and  the  adjacent  peritonasal 
contents  having  been  shut  off  with  tampons  of  iodoform  gauze, 
the  appendix  is  separated,  if  possible,  from  any  adhesions  present, 
and  dealt  with  according  to  one  of  the  following  methods.  If 
gangrenous  it  should  be  cut  away  as  near  to  the  caecum  as  is  safe, 
and,  if  its  coats  here  will  not  bear  ligature  and  sutures,  the  stump 
must  be  disinfected  with  pure  carbolic  or  nitric  acid,  and  one  end 
of  a  strip  of  iodoform  gauze  wrung  out  of  carbolic-acid  lotion 
(i  to  20)  placed  in  contact  with  the  stump,  and  the  other  brought 
outside  the  abdomen,  sufficient  of  the  wound  being  left  open  for 
the  renewal  of  this.    Any  adhesions  that  are  sloughy  or  gan- 


*  This  incision  is  very  greatly  to  be  preferred  to  one  in  the  linea  semilunaris 
and  it,  fortiori  to  one  in  the  linea  alba  because  it  gives  very  much  more  direct 
access  to  the  parts  desired.  If  one  in  the  linea  semilunaris  be  made  it  will  be 
found  that  the  outer  edge  of  the  wound  often  requires  to  be  strenuously  drawn 
aside  to  enable  the  surgeon  to  get  at  the  appendix.  This  use  of  the  retractor 
may  lead  to  bruising  of  the  wound.  Again,  if  a  surgeon  working  in  the  linea 
semilunaris  needs,  as  is  often  the  case,  to  come  low  down,  the  deep  epigastric 
vessels  must  be  divided. 

t  Before  operating  it  will  be  well  to  percuss  the  line  of  incision.  If  there  be  a 
swelling  with  resonance  over  it,  this  may  be  due  to  intestine  or  to  an  abscess 
containing  gas. 

t  If  adherent  intestine  is  present  the  incision  must  be  extended  so  as  to  open 
a  normal  part  of  the  peritonasal  cavity. 

§  This  would  seem  a  fortiori  to  be  a  very  dangerous  condition,  for  if  the 
patient  recover  from  one  attack  with  a  cystic  condition,  the  appendix  may  give 
way  at  this  weakened  spot  during  the  next  attack. 

II  Dr.  Fowler  (Aim.  of  Surg.,  vol.  i.  1894,  p.  332)  had  the  great  good  fortune  to 
open  the  peritonaaal  cavity  after  the  appendix  had  perforated,  but  before  any  of 
its  contents  had  escaped.  "  The  appendix,  absolutely  free  from  adhesions,  was 
swollen  to  the  size  of  a  little  finger,  and  perforated  in  two  places.  These  were 
minute  openings,  through  which  soft  faecal  matter  oozed  as  the  ligature  was 
tightened  about  the  base  of  the  organ  preliminary  to  its  excision."  The  patient 
made  a  good  recovery. 


798  OPERATIONS  ON  THE  ABDOMEN. 

grenous,  and  that  cannot  be  snipped  away  should  he  RpM,  j 
with  a  sharp  spoon,  disinfected  11  far  as  ^tet^S?1?,t 
as  the  stump  the  healthy  parts,  lips  of  the  wound  &c^eW  S 
away  from  them  by  iodoform  gauze.  g  ^ 

When  the  appendix  is  inflamed  and  soft,  but  not  actually  aar, 
grenous,  it  will  be  quite  sufficient  to  trust  to  ligature  with  medinm  ' 
sized  sterilised  silk,  about  f  inch  from  the  cajcum  If  the  state  f 
the  patient  or  the  softened  condition  of  the  appendix  prevent  an 
thing  more  being  done,  these  measures  will  be  found  quite  sufficient 
if  pure  carbolic  acid  be  applied  to  the  mucous  membrane  on  £ 
stump  so  as  to  disinfect  this.  If  the  appendix,  where  cut  through 
be  healthy  or  only  thickened,  one  or  other  of  the  following  more 
elaborate  methods  may  be  adopted.  Two  small  flaps  of  peritoneal 
and  muscular  tissue  being  raised  from  the  upper  and  under  surface 
of  the  appendix,  a  little  above  the  spot  where  it  is  to  be  cut 
through,*  the  mucous  coat  which  then  projects  is  tied  with  silk 
and  severed,  the  two  little  flaps  being  drawn  over  the  stump  and 
sutured  with  fine  catgut.  I  have  used  this  method  in  two  cases 
and  it  makes  a  very  neat  stump,  but  a  thickened  condition  of 
the  appendix  and  a  very  sharp  knife  are  necessary  to  effect  this 
satisfactorily.  Another  method  which  gives  very  satisfactory 
results  when  the  operation  does  not  need  rapid  completion  is 
thus  given  by  Dr.  Fowler  (Ann.  of  Surg.,  vol.  i.  1894,  p.  348).  A 
temporary  ligature  is  placed  round  the  appendix  close  to  the 
cascum.  This  is  not  tied  but  simply  twisted  until  it  closes  the 
lumen  sufficiently.  This  temporary  ligature  should  be  long 
enough  to  be  grasped  by  pressure-forceps,  which,  by  their  weight, 
when  dropped  outside  the  abdomen,  will  prevent  the  untwisting  of 
the  ligature.  A  second  ligature  is  applied  and  tied  about  half  an 
inch  in  front  of  the  first.  A  circular  incision  is  then  made  in  the 
space  between  the  two  ligatures  so  as  to  raise  a  cuff-like  flap  of 
the  serous  and  sub-serous  tissues.  Within  this  reflected  flap  and 
as  nearly  as  possible  on  the  same  level  as  the  temporary  ligature 
the  appendix  is  tied  with  sterilised  catgut  which  is  cut  short,  the 
appendix  amputated  and  nitric  acid  applied  to  any  mucous 
membrane  projecting  from  the  stump.  The  temporary  ligature 
having  been  removed  the  cuff-like  flap  is  drawn  over  the  face  of 
the  stump,  and  the  latter,  grasped  in  a  pair  of  dissecting  forceps 
is  inverted  into  the  cascum  so  as  to  form  a  furrow  or  depression  in 
the  latter.  The  edges  of  this  depression  are  then  sutured  over  the 
stump  of  the  appendix.f    However  the  appendix  is  removed,  when 

*  Or  a  cuff-like  flap  may  be  turned  back  as  in  a  circular  amputation. 

t  Mr.  Barker  {Brit.  Med.  Jonrn.,  vol.  i.  1S95,  p.  863)  recommends  the  following 
method  of  double  ligature  as  being  simple  and  rapid.  It  is  based  on  the  &u  I 
that  when  the  appendix  is  much  thickened  the  mucous  and  sub-mucous  coats  can 
after  circular  division  of  the  other  coats  be  drawn  out  in  an  unbroken  tube.  The 
mesentery  having  been  first  transfixed,  tied,  and  severed  near  the  cajcum,  the  serous 
and  muscular  coats  are  divided  circularly  about  three-quarters  of  an  inch  from 
the  crecum.    The  mucous  and  sub-mucous  tube  is  now  drawn  out,  and  the  outer 
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?s  severed,  any  escaping  contents  must  be  received  cm  gauze,  &c. 
'  he  ml  ^appendix  must  always  be  looked  to,  its  artery  properly 
and  if  its  stump  can  be  drawn  over  that  of  the  appendix, 
fhi     U  suffice  in  place  of  any  more  elaborate  methods.  Where  the 

•oeon  is  in  doubt  about  dispensing  with  drainage,  and  closing  his 
wound  entirely,  the  extent  and  severity  of  any  infective  process 
W  the  completeness  with  which  he  has  been  able  to  disinfect  the 
1  Ler  parts  of  the  wound  must  aid  in  the  decision.  The  safest 
course  in  doubtful  cases  will  be  to  leave  the  wound  partly  open, 
provisional  sutures  being  inserted  and  left  loose,  and  gauze  strips 
employed  (vide  supra). 

We  next  have  to  consider  the  different  conditions  met  with  w/ien, 
on  opening  the  peritonaeum,  an  abscess  is  present,  and  the  best 
means  of  dealing  with  them. 

In  those  cases,  and  they  form  a  large  number,  where  the  abscess 
is  made  additionally  safe  by  becoming  adherent  to  the  abdominal 
wall,  the  surgeon  will  have  a  hint  given  him  of  the  presence  of 
this' condition  by  the  oozing  and  inflammatory  matting  of  the 
deeper  layers  as  he  divides  them. 

We  will  suppose  a  more  difficult  case  with  no  such  tendency  of 
the  abscess  to  come  forward  through  the  abdominal  wall  When 
the  peritonaeum  is  carefully  divided  the  structure  which  most 
probably  first  presents  itself  will  be  the  omentum  matted  down 
into  the  iliac  fossa,  perhaps  adherent  to  the  ileum,  cascum  or  the 
neighbourhood  of  Poupart's  ligament.  This  being  secured  and 
divided  in  several  pieces  a  mass  is  found  which  consists  of  small 
intestine,  cascum  and  appendix.  Before  this  is  dealt  with  it  must 
be  shut  off  from  the  rest  of  the  peritonaeal  cavity  by  tampons  of 
iodoform  gauze  wrung  out  of  I  in  20  carbolic-acid  lotion. 
The  operator  then  scrutinises  the  mass,  and  endeavours  to  find 
any  evidence  of  a  longitudinal  band  which  will  denote  the  cascum 
and  may  lead  to  the  appendix  itself.  If  he  find  one  or  more  coils 
of  intestine  he  gently  separates  one  from  the  other,  or  turns  the 
whole  mass  upwards  carefully  from  the  fossa,  and  while  doing  so 
probably  gives  rise  to  an  escape  of  pus.*  This  is  carefully  mopped 

coats  having  been  stripped  back,  as  in  a  circular  amputation,  towards  the  caecum, 
the  above-mentioned  tube  is  tied  close  to  its  juncture  with  the  caecum  with  fine 
silk  and  cut  off.  It  at  once  retracts,  the  outer  tube  is  drawn  down  over  it  and 
tied  with  fine  silk  or  gut. 

*  Perhaps  the  site  of  this  may  be  recognised  by  a  yellowish  sloughing  spot. 
Thus,  in  a  patient  sent  to  me  by  Dr.  Dakin,  after  tying  off  a  sheet  of  omentum, 
a  large  mass  appeared  in  which  I  could  not  differentiate  large  or  small  intestine. 
No  appendix  could  be  seen  or  felt.  On  gently  turning  up  the  whole  mass  a  sloughing 
spot  was  seen  below,  from  which  a  blunt-pointed  director  gave  vent  to  two 
drachms  of  pus.  Pressure  on  the  mass  was  now  made,  but  no  more  pus  escaped, 
;md  as  no  stercolith  could  be  detected,  a  gauze  drain  being  inserted  down  to  the 
spot,  I  closed  the  rest  of  the  wound  by  three  layers  of  buried  sutures  (oide  infra). 
A  good  recovery  followed,  and  the  patient  has  been  able  again  to  take  briefs  at 
assizes,  but  it  is  only  nine  months  since  the  operation. 
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away  as  fast  as  it  escapes.    If  large  in  amount  the  patient  must 
be  turned  over  on  to  his  right  side  to  expedite  the  how  and  pre- 
serve the  peritonaaal  cavity  from  contamination.   The  greater  pari 
of  the  pus  having  escaped,  the  question  of  irrigation  arises.  It 
will  probably  be  safer  to  trust  to  drying  out  the  cavity  with  gauze  I 
on  holders,  and  gently  running  in  iodoform  emulsion.  Anything 
like  forcible  syringing  or  irrigation  is  to  be  condemned  for  fear  of 
washing  infective  particles  where  they  might  set  up  a  general 
peritonitis.    The  cavity  being  cleansed  the  appendix  (if  possible) 
is  removed  by  one  of  the  methods  given  at  p.  798.    A  transfixion 
of  the  base  of  the  mesentery  with  an  aneurism-needle  carrying  a 
loop  of  silk,  one-half  of  which  is  thrown  round  the  appendix  and 
the  other  round  the  mesentery,  the  ends  cut  short  and  the  appendix 
and  its  mesentery  amputated  just  beyond  the  ligature  will  probably 
be  found  sufficient.    Any  projection  of  the  mucous  coat  should 
be  disinfected  (p.  798).    When  the  appendix  cannot  be  quickly 
found  no  prolonged  search  should  be  made  for  it,  and  where  it  is 
found,  but  forms  part  of  the  abscess  wall,  it  should  be  left  alone, 
for  fear  of  doing  far  more  harm  than  good.    Whether  it  be 
removed  or  no,  if  a  perforation  be  present,  search  should  be  made 
for  a  possible  stercolith,  as  a  fistula  may  follow  for  some  time  if 
one  of  these  be  left  behind. 

In  those  cases  where  pus  has  been  present,  the  wound  should 
only  be  closed  in  part,  a  drainage-tube  being  inserted  and  iodoform 
gauze  strips  packed  around  it,  to  replace  the  soiled  ones  which 
were  inserted  at  first.  Provisional  sutures  should  be  inserted  in 
the  margin  of  the  part  not  closed,  to  be  tightened  up  as  the 
tampons  are  removed. 

The  more  reason  that  the  operator  has  to  be  doubtful  whether 
he  has  entirely  cleansed  the  abscess  cavity,  the  more  thoroughly  will 
he  use  such  antiseptics  as  iodoform,  iodoform  emulsion,  solution  of 
zinc  chloride,  or,  in  cases  that  are  very  foul  or  accompanied  by 
oozing,  turpentine. 

Any  gauze  tampons  which  have  been  used  in  the  treatment  of 
this  or  the  next  variety  around  the  drainage-tube,  or  packed 
amongst  loops  of  intestine  where  these  have  been  in  contact  with 
pus,  or  subjected  to  much  exposure  or  handling,  should  be  removed, 
in  part  at  least,  on  the  first  or  second  day.  The  object  of  the 
gauze  is  to  keep  surfaces  free  from  sources  of  sepsis,  to  im- 
mobilise damaged  parts  and  to  drain  by  capillary  attraction.  But 
the  longer  it  is  left  the  more  firmly  does  it  adhere,  and  the  more 
does  its  removal  cause  pain  and  bleeding.  In  some  cases  it  will 
be  judicious  to  administer  gas  when  the  bulk  of  the  gauze  is 
removed.  t  ... 

Operative  Interference  in  Suppurative  Peritonitis. 

—The  perforation  here  is  due  either  to  the  acuteness  of  an  infective  process 
the  pressure  of  a  stercolith,  to  both  combined,  or  to  the  rupture  of  a  coUection 
of  pus    It  is  important  to  bear  in  mind  these,  the  chief  causes,  as  the  e"de°ce' 
both  before  and  later,  may  vary  somewhat.    Thus,  suppurative  peritonitis  m.^ 
come  on  without  the  preliminary  warning  of  a  swelling  (p.  795).  ^  w 
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Otitis  is  not  preceded  by  an  abscess.  Again,  when  the  rupture  of  an  abscess- 
1,C?,    Pause  of  the  peritonitis  the  characteristic  symptoms  of  collapse  will  be- 


in 


the  cause 

rlTulL*  symptoms  will  be  chiefly  those  given  at  p.  796 :  viz.,  a  case  often 
r,r       rand  progressively  so,  severe  pain,  marked  local  tenderness,  rigidity, 


Trdi^hragm  abdomen,  obstinate  vomiting,  early  and  persistently  rapid 
"l,the  i  '.v  hfo-h  temperatures  Later  on,  marked  distension,  absence  of  any 
PPltalUc  movement,  constant  vomiting  of  the  effortless  regurgitation  type  a 
P  ^  increasing  in  quickness  and  failing  in  strength,  the  drawn-up  knees  and  the 
gj  Hippoa-atka-^X  these  are  time-honoured  evidence  which  will  show  that 
while  surgical  interference  may  be  right,  it  will  probably  be  futile.? 

Operation.— The  question  here  arises  whether  one  or  two 
incisions  are  to  be  made— viz.,  one  over  the  iliac  fossa  and  a 
median  one  as  well.  If  there  is  well-marked  evidence  of  general 
suppurative  peritonitis,  and  if  the  patient's  condition  will  only 
admit  of  one  incision,  probably  the  median  will  be  best,  as  giving 
ul0re  o-eneral  access  to  the  peritoneal  sac,  and,  perhaps, 
admitting  also,  by  free  retraction,  of  getting  at  the  vicinity  of  the- 
appendix  proper.  The  median  incision  has  also  the  advantage  of 
enabling  the  surgeon  to  see  how  far  the  peritonitis  is  general,  for 
it  rousf  be  remembered  that  irrigation,  especially  when  carried 
oat  vigorously  and  thoroughly,  may  easily  carry  infective  products 
to  parts  hitherto  uncontaminated.  But  when  the  case  admits  of 
it  the  iliac  region  should  be  explored  as  well.  Even  if  general  the- 
peritonitis  is  likely  to  be  severer  here,  septic  products  more 
abundant,  and  prolonged  drainage  more  required. 

The  median  incision  is  made,  the  edges  widely  retracted  and  the 
extent  of  the  infection  made  out.  If  any  region  appears  to  be  free- 
this  should  be  shut  off  as  far  as  may  be  by  tampons  of  iodoform 
o-auze,  or  by  suturing  the  omentum  to  the  cut  edge  of  the  parietal 
peritona3um  of  that  side.  The  pus  present  is  then  got  rid  of  by 
swabbing  out  with  sterilised  gauze  or  iodoform  gauze  wrung  out 
of  carbolic  acid  lotion ;  adherent  coils  are  separated,  most  carefully 


*  Dr.  D.  B.  Lees'  cases  {Clin.  Soc.  Trans.,  vol.  xxv. p.  135)  show  that  a  perfora- 
tion communicating  with  the  peritonseal  sac,  as  long  as  this  is  shut  off,  does 
not  give  rise  to  collapse,  and  that  the  pain,  tenderness,  &c,  may  be  fo  com- 
paratively slight  as  to  make  it  appear  that  operative  interference  is  hardly 
justifiable.  Yet  under  these  circumstances  the  delay  of  a  few  hours  may  be 
fatal. 

t  Too  much  attention  is  not  to  be  paid  to  these.  In  Dr.  Fowler's  words  ( Ann.  of 
Surgery,  vol.  i.  1894,  P-  1 53)>  "A  lowering  temperature  and  a  lessening  pulse-rate 
are  not  inconsistent  with  impending  ulceration,  perforation  of  the  appendix  into 
an  unprotected  peritonaeal  cavity,  complete  gangrene  of  the  organ,  or  rupture  of 
an  appendicular  abscess  into  the  cavity  of  the  peritonaeum." 

J  Dr.  Ger.ster  (Ann.  of  Surgery,  vol.  ii.  1893,  p.  46)  shows  that  in  a  few  of  these 
cases  a  stage  has  been  reached  in  which  recovery  can  only  take  place  by  letting 
them  alone.  Thus,  in  two  cases  of  his,  which  were  at  death's  door,  perforation 
into  the  rectum  occurred  without  any  of  the  shock  which  an  anaesthetic  and 
operation  would  have  caused,  and  recovery  followed.  If  a  bi-manual  examination 
reveals  a  fluctuating  mass  in  the  pelvis,  an  incision  should  be  made  here. 

3  H 
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drawn  out  and  cleansed.  The  question  of  irrigation  will  now  arise 
When  the  pus  is  evidently  diffused,  when  it  is  very  foul,  when 
the  adhesions  are  few  or  absent,  this  may  be  employed.  Boiled 
water  or  saline  solution  are  preferable  to  lotions  of  mercury  per- 
chloride  and  carbolic  acid,  being  less  irritating.  Whether  irriga- 
tion or  sponging  out  is  trusted  to  the  condition  of  the  lumban 
pouches  and  the  pelvis  must  be  sedulously  attended  to.  The  last 
named  must  be  drained  by  a  glass  tube.* 

The  iliac  fossa  is  next  examined,  the  appendix  found,  if  possible, 
and  removed  according  to  the  directions  given  at  p.  798.  Disin- 
fection (p.  817)  is  again  carried  out  by  swabbing  with  gauze,  or 
irrigation,  and  the  part  drained.    In  either  case,  if  no  special 
apparatus  is  at  hand,  the  irrigating  fluid  can  be  conducted  withinthe 
abdomen  by  a  sterilised  drainage-tube,  arranged  from  a  basin,  like 
an  ordinary  syphon.    Attached  to  this  should  be  a  glass-tube,  or 
a  new,  large  catheter,  sterilised.    The  elevation  of  the  tubing  will 
regulate  the  force  of  the  stream.    To  aid  in  the  removal  of  pus, 
the  intestines  are  gently  moved  to  and  fro  by  the  fingers,  and  thi- 
may  further  be  promoted  by  gently  squeezing  and  kneading  the 
abdominal  walls.    If  there  be  time,  any  excess  of  fluid  left  after 
irrigation,  is  removed  by  sponges  on  forceps.    Drainage  is  pro- 
vided from  both  openings,  as  above  directed,  provisional  sutures 
beino-  inserted.    In  some  cases  it  may  give  an  additional  chance 
to  drain  from  one  loin  by  counter-puncture.    After  irrigation  a 
o-lass  tube  must  always  be  placed  in  Douglas's  pouch  (p.  818). 
G  Operative  Interference  in  Relapsing  Appendicitis. 

—In  this  subject  the  profession  owes  its  lead  and  the  most  instructive  of  its 
information  to  Mr.  Treves,  who  first  proposed  the  removal  of  the  appendix, 
during  a  quiescent  period,  in  1877,  in  a  paper  read  before  the  Medico-Chirurgical 

Society. t  _  .„  , 

One  or  more  of  the  following  conditions,  given  by  Mr.  Treves,  will  be  accepted 
by  all  as  justifying  operation  :  (1)  The  attacks  have  been  very  numerous.  (2)  They 
are  increasing  in  frequency.  (3)  The  last  has  been  so  severe  as  to  place  the 
patient's  life  in  considerable  danger.  (4)  The  constant  relapses  have  reduced 
the  patient  to  the  condition  of  a  chronic  invalid,  and  rendered  him  unfit  to  follow 
any  occupation.  (5)  Owing  to  the  persistence  of  certain  local  symptoms  during 
the  quiescent  period,  there  is  a  probability  that  a  collection  of  pus  exists  in  or 
about  the  appendix. 

Operation.— This  is  performed  on  the  same  lines  as  those  given 
at  p.  796.    The  details  will  vary  with  each  case.  

*  Of  these  I  prefer  one  known  as  Chamberlen's.    It  has  one  end  rounded, 
suitable  for  resting  against  inflamed  peritoneal  surfaces,  and  the  other  drawn 
out  and  narrowed,  so  that  a  drainage-tube  for  sucking  out  is  readily  fastened 
on.  But  where  concrete  masses  of  fine  pus  and  lymph  are  present,  the  large  open  I 
end  of  a  Keith's  tube  is  preferable.  .      „     ,mpI)t  o{ 

+  The  most  valuable  contributions  of  this  surgeon  are  his  "Treatment  ol 
Typhlitis"  1888  and  1891  :  Brit.  Med.  Jour,,.,  vol.  i.  1893,  P- »35 ;  ™  ■  l  WW 
*  America,  Dr.  H.  Mynter,  following  on  the  lines  of  the  late  Dr.  6. 
Pnrk  was  one  of  the  earliest  to  advocate  operative  steps  in  certain  case,  of 
a^dTol  especially  those  accompanied  by  perforation  (A**  MA 
1879,  p.  122). 
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vi0lCnt  an  re  trifle  On  the  contrary,  some  of  the  most  difficult  operations  I  have 
t0  J6  ith  have "been  cases  in  which  I  had  hoped,  from  the  history  of  the  attacks, 

u  Tp  Encountered  no  complications  »  (Treves). 
"  re  skin  haviDg  been  carefully  cleansed  (p.  6$7),  and  an  oblique 
•  P  "    We  bisecting  McBurney's  line*  about  i*  inches  above 
*fS?«ri^S  spine,  the  layers  of  the  abdominal  wall  are 
^^he1^^^^  is  reaped.    The  greatest  care  must 
°S  be  exercised,  as  the  caecum  may  be  adherent  to  the  peri- 
Luni     If  any  difficulty  is  experienced  the  incision  should  be 
'Sed  outwards,  until  it  is  certain  that  the  peritonei  sac 
onened    Any  omentum  that  is  present,  adherent  or  thickened, 
hould  be  removed.    The  appendix  is  now  identified.    This  may 
vTJvv  or  difficult,  from  the  structure  being  embedded  m  adhesions, 
Sunder  a  caecum  itself  fixed  by  adhesions,  or  tied  down  in  one 
t  the  loculi  which  Mr.  Lockwood  has  described.    When  it  is 
Lnd  its  removal  may  be  rendered  difficult  or  impossible  by  the 
lensit'v  of  its  adhesions,  or  by  the  important  structures  which 
these  have  implicated.    Thus,  Mr.  Treves,  in  the  32  cases  which 
he  has  published,  has  found  it  adherent  to  the  ureter  internal 
iliac  artery,  bladder,  ileum.    In  the  13  cases  on  which  I  have 
operated,  I  was  fortunate  in  only  having  to  deal  with  adhesions  to 
the  cfecum,  both  to  the  racum  and  one  of  Mr.  Lockwood  s  loculi, 
and  posterior  aspect  of  Poupart's  ligament. 

The  following,  one  of  the  two  cases  m  which  Mr.  Treves  iounci 
it  impossible  to  remove  the  appendix,  gives  a  good  idea  of  the 
difficulties  which  may  be  present.  "  For  a  considerable  time  I  was 
unable  to  demonstrate  the  abdominal  cavity,  owing  to  the  ad- 
hesions. The  caecum  was  completely  buried  in  a  dense  mass  ot 
adhesions,  and  here  was  hidden  no  doubt  the  appendix.  _  I  was 
not  disposed  to  undertake  the  serious  risk  of  opening  up  this  area, 
•especially  as  the  adhesions  obliterated  both  the  ureter  and  the 
iliac  veins,  structures  in  no  little  risk  of  being  wounded  in  these 
operations."  The  patient  remained  free  from  attacks  up  to  the 
date  of  the  case  being  published,  six  months  after  the  operation. 

When  the  area  in  which  the  surgeon  is  going  to  find  or  separate 
the  appendix  is  defined,  it  should  be  shut  off  with  iodoform  gauze 
tampons  or  flat  sponges.  Where  possible,  adhesions  should  be  cut 
with  blunt-pointed  scissors  ;  where  soft,  or  where  the  surgeon  is  in 
doubt  as  to  their  nature,  they  must  be  very  carefully  torn  through 
with  a  fine-pointed  blunt  dissector.  Where  this  separation  of 
adhesions  has  opened  the  caecum  or  ileum,  these  must  be  carefully 
closed  with  Lembert's  sutures  (p.  827).  Where  it  is  quite  impos- 
sible to  separate  the  appendix  from  such  structures  as  the  bladder, 
iliac  vessels,  ileum,  &c,  Mr.  Treves  recommends  division,  of  the 

*  This  may  have  to  be  modified  according  to  the  position  of  the  swelling. 
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appendix  as  near  to  the  caacum  as  is  safe,  and  then  paring  down  tin- 
part  adherent  to  the  dangerous  viscus  until  it  is  reduced  to  a  mere 
disc.  The  actual  removal  of  the  appendix  is  carried  out  by  one  of  the 
different  methods  given  at  p.  798.  When  any  area  has  been 
unavoidably  denuded  of  its  peritoneal  covering  the  edges  of  this 
must  as  far  as  possible  be  drawn  together,  or  an  omental  nap, 
applied.  If  this  be  impossible  iodoform  should  be  rubbed  in,  and 
if  the  part  is  intestine  and  weakened,  iodoform  strips  should  be 
used  to  shut  it  off  and  drain  it,  as  directed  at  p.  800.  Drain  age 
with  a  glass  tube  should  always  be  employed  where  there  is  much 
oozing,  or  where  the  parts  have  been  much  disturbed. 

To  minimise  as  far  as  possible  the  risk  of  hernia,  especiallv  in 
young  subjects  with  an  active  life  before  them,  the  wound  in  the 
abdominal  wall  should  be  carefully  sutured.  The  peritonaeum, 
internal  oblique  and  transversalis,  the  aponeurosis  of  the  external 
oblique,  each  of  these  three  layers  should  be  united  with  a  separate 
row  of  buried  sutures  of  chromic  gut  or  silk,  and  then  the  skin 
with  salmon-gut.  If  drainage  has  been  employed,  provisional 
sutures  should  be  inserted. 

Complications  of  Appendicitis. — Owing  to  the  frequency  of 
the  disease  and  of  operations  for  it,  it  will  be  well  to  bear  in  mind 
the  chief  complications  which  may  accompany  the  severer  cases, 
and  operations  for  their  relief.    A  mere  enumeration  must  suffice. 
(1)  Intestinal  obstruction.    This  may  be  due  (a)  to  paralysis  of 
the  intestines  from  septic  peritonitis ;  (b)  from  adhesions  about 
the  appendix ;  (c)  from  its  becoming  adherent  to  some  piece  of 
intestine,  mesentery,  &c,  and  so  incarcerating  and  strangling 
a   loop  of  bowel.    (2)  Fistula*     This  may  be  (a)  mucous,  or 
(&),  faecal.   It  may  arise  from  incomplete  closure  of  the  appendix, 
the  leaving  behind  a  stercolith,  or  to  giving  way  of  the  caecum  or 
ileum.     (3)  Hepatic  abscess.    (4)  Empyema,  or  (5)  Purulent 
pericarditis.    Dr.  Fowler  shows  (loc.  supra  cit.)  that  pus  in  the 
liver  will  tend  to  involve  the  diaphragm  and  so  bring  about  the  two 
last  conditions.    I  should  have  thought  a  simpler  explanation  was 
a  collection  burrowing  upwards  along  the  psoas.    I  have  had  one 
such  case  of  right-sided  empyema.    The  patient,  aged  fifty-three, 
made  a  good,  though  very  slow,  recovery,  chiefly  due  to  the  devoted 
attention  of  his  dresser,  Mr.  Anderson.    (6)  Suppuration  in  the 
loin,  and  about  the  kidney.    (7)  Suppuration  in  the  pelvis.  An 
exceptionally  long  appendix  may  dip  into  the  pelvis  and  bring 
about  the  above.    A  case  of  this  kind  is  given  by  Fowler.    It  was 
successfully  treated  by  abdominal  section.    (8)  Phlebitis  of  iliac 
veins.     Fowler  gives  a  case  in  which  the  appendicitis  being 
gangrenous    brought   about   ulceration  and  fatal  haemorrhage. 
(9)  Appendicitis  in  a  hernial  sac.  Fowler  mentions  a  case  reported 

*  Treves'  "  Surgical  Treatment  of  Typhlitis,"  p.  45.  Mr.  Southamhas  published 
(Lancet,  vol.  ii.  1892,  p.  835)  a  case  successfully  treated  by  short-circuiting  the 
intestine.    Senn's  plates  were  used. 
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r.    i  «f  Rvooklvn  in  which  an  irreducible  femoral  hernia 

*  Vth"  rte BrftSSlSS  due  to  an  inflamed  appendix 
became  the  site  01  m  cage  m  which  the 

*\ilXTeat  J^x^t  to*5*  occupied  an  inguinal 
^ ?  o)  Communication  with  the  rectum,  bladder  or  vagina, 
f  \  int  c^mTa  This  may  supervene,  as  on  one  of  the  last-men- 
'  '^^tmXations,  quite  apart  from  suppurative  peritonitis. 
'  iTibsTess  in  the  abdominal  wall,  causing  most  extensive  bur- 
rowing.  (13)  Stitch  sinus.    (14)  Ventral  hernia. 

PERFORATION   OP  GASTRIC  ULCER.* 

L  successful  treatment  of  these  most  fatal  lesions  depends  upon  early 
H  n+  The  operation  includes  itself:  i.  Finding  the  ulcer  ;  n.  Successful^ 
STt^fEmSX  cleansing  and  draining  the  peritoneal  sac,  headmgs 

^^OvtZZT^  should  be  performed  as  soon  as  possible  after 
E     17    hv  only  leading  to  the  additional  escape  of  septic  material, 
^Ae^fL^moved  about.    Another  urgent  reason  forear* 
onemtion  is  the  fact  that  the  later  the  operation  is  deferred,  the  more  difficult 
H    td  the  less  the  patient  able  to  bear  the  necessarily  prolonged  interference 
'  'in  th  longer  the  delay,  the  greater  is  the  tendency  to  the  formation  of  masses 
Hvlh  vhicl  may  conceal  the  ulcer  (p.  813),  mat  viscera  together,  and  so  form 
.^Spools  for  bacteria,  and  hamper  the  attempts  at  cleansing  the  peritoneum. 

While  the  surgeon  will  be  unwilling  to  interfere  during  the 
period  of  collapse  which  follows  on  the  perforation,  he  should 
utilise  this  time  in  making  the  needful  preparations. 

i  Finding  the  Ulcer—It  seems  clear  that  while  ulcers  occur  most  fre- 
quently on  thf  posterior  surface,  it  is  those  which  are  on  the  anterior  surface 
which  are  most  liable  to  perforate.  Thus,  Mr.  Barling  found  that  out  of  thirty- 
one  cases  which  had  been  operated  upon,  the  perforation  in  twenty-two  was  on 
the  anterior  surface  ;  posterior  perforations  occurring  in  five  cases  +  lhey  _are 
more  frequently  nearer  the  lesser  than  the  greater  curvature,  and  the  cardia  than 
the  pylorus.  This  last  fact  is  one  of  much  practical  importance,  as  the  cardia 
is  a  relatively  fixed  point,  and  the  nearer  an  ulcer  is  to  this  end,  the  greater  is  the 
difficulty  in  suturing  it. 

Operation.— The  parts  having  been  fitly  cleansed  (p.  657),  and 
every  precaution  taken  against  shock,  an  incision  4  to  5  inches 

*  This  is  placed  here  instead  of  under  the  Operations  on  the  Stomach,  first, 
because,  like  a  perforated  vermiform  appendix,  it  is  such  a  dangerous  source  of 
peritonitis  ;  secondly,  because  it  calls  for  the  same  treatment  as  the  less  common 
duodenal  ulcer. 

t  Operative  interference  here  was  first  suggested  by  Mr.  Dobson  of  Bristol 
(Bristol  Med.  Chi,:  Journ.,  1883).  My  readers  should  refer  to  very  helpful 
papers  by  Mr.  A.  Pearce  Gould  (Brit.  Med.  Journ.,  vol.  ii.  1S94,  p.  859)  and  Mr. 
Barling  (ibid.,  vol.  i.  1895,  1314). 

J  Mr.  Gould  thinks  that  in  several  of  the  twenty-two  anterior  perforations  the 
lesions  might  have  been  as  correctly  described  as  being  on  the  lesser  curvature. 

§  A  hot- water  table,  water-bed,  and  hot  bottles  should  be  provided,  the  patient's 
limbs  bandaged  in  cotton-wool,  the  head  kept  low,  ether  given,  an  enema  of  port 
wine  administered,  and  injections  of  strychnine  and  the  necessaries  for  saline 
infusion  should  be  at  hand. 
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long  is  made  in  the  middle  line  *  from  the  tip  of  the  xiphoid  car- 
tilage to  the  umbilicus.    When  the  peritonaeum  is  opened  an  escape 
of  gas  is  not  uncommon;!  sometimes  of  iluid,  consisting  partly 
of  the  last  meal  taken,+  and  partly  of  serous  oozing  from  tl 
irritation  of  the  peritonaeum. 

If  there  is  no  such  escape  the  outlook  is  so  far  more  favourable 
as  it  may  be  hoped  that  as  yet  the  effusion  is  slight,  and  limited 
to  part  only  of  the  peritonaoal  sac.  If  this  be  so,  though  it 
is  uncommon,  the  surgeon  should  shut  off  the  lower  part  of  this 
sac  as  far  as  possible  with  gauze  tampons  or  flat  sponges  before 
he  disturbs  the  stomach  and  its  surroundings. 

Finding  the  Perforation. — This  varies  very  much  in  difficulty. 
Sometimes  the  eye  detects  it  at  once  when  the  stomach  is  drawn 
down  (by  gently  pulling  on  the  omentum,  if  need  be)  and  the  i 
edges  of  the  wound  retracted.    At  other  times  the  exploring 
finger  soon  feels  it  or  the  area  of  induration  which  forms  the  base  - 
of  the  ulcer.§    In  other  cases  finding  the  ulcer  is  beset  with  the 
greatest  difficulty,  or,  owing  to  the  hurried  search  which  alone  k 
possible  from  the  state  of  the  patient,  is  quite  impossible.    In  a 
difficult  case  help  may  be  obtained  by  tracing  the  direction  in  which 
the  congestion  of  the  stomach  appears  to  be  increasing,  by  watching 
the  direction  from  which  any  flow  that  may  be  present  is  coming,  or, 
acting  on  a  suggestion  which  has  been  made  by  injecting  air  through 
an  oesophageal  tube,  that  the  escaping  bubbles  may  lead  to  the 
ulcer.    If  a  careful  search  over  the  anterior  surface  of  the  stomach 
fail,  the  liver  should  be  raised  by  an  assistant,  and  the  lesser 
curvature  examined  with  a  good  light.    Adherent  lymph  or  ad- 
hesions between  the  stomach  and  liver  may  mark  the  site  of 
the  perforation,  and  require  gentle  separation  before  it  is  revealed. 
The  perforation  itself  may  be  extremely  small,  and  thus  easily 
hidden  by  any  fold  of  the  stomach,  still  more  readily  by  lymph 
and  adhesions. 

Mr.  Dunn's  case  (loc.  infra  cit.)  well  shows  how  ohfhculty  nere 
is  to  be  met : 

On  separating  the  adhesions  which  fixed  the  liver  to  the  abdominal  wall,  a  I 
quantity  of  opalescent  fluid  escaped.   The  liver  was  then  pulled  upwards  and 

*  I  advise  this  as  giving  better  means  of  cleaning  thoroughly  all  the  peritoneal 
sac.  Some  have  preferred  an  oblique  one  under  the  left  ribs,  one  in  the  left 
linea  semilunaris,  or  one  to  the  left  of  the  linea  alba. 

t  If  it  is  a  late  case  as  in  one  I  mention  (p.  810),  the  tympanites  and  distenflea 
intestines  may  be  most  embarrassing.  In  one  published  by  Dr.  Anson  {Lanc^ 
vol.  i.  1893,  p.  469),  the  distension  all  subsided  after  a  rush  of  odourless  ^ 
when  the  abdomen  was  opened.  .  _„MBfn] 

+  The  interval  that  has  elapsed  is  most  important.    Thus,  in  a  succ^" 
case  published  by  Dr.  Walter  of  Reading  (Lancet,  vol.  i.  1S95,  P-  4«4J 
hours  had  elapsed.    So,  too,  in  a  case  of  Dr.  W.  Hall's  (A*  ^JjJ^lMta 
1892,  p.  64)  which  recovered  without  operation  after  very  severe  peritonitis, 

interval  was  four  hours.  .     .  . ,      {  the 

§  The  perforation  itself  may  present  itself  as  a  depression  in  the  mmst 

induration. 


L 
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lUe  Mteri»  «a„  o.  *.  stomach  pushed  ■"^^^J^^Z 

,  V  necessary  to  divide  the  left  rectus,  in  order  to  get  more 
lt  1  }  sYvTfor  weakening  the  abdominal  wall  this  step  is  a  light 
Z m-J^'as  Z  ntestines  are  not  distended.  If  distension  is 
present  it i  S  a  serious  complication,  as  it  facilitates  very  much  the 

^t^VofthrPerforation.-It  has  been  suggested  before 
fctns'is  done,  that  the  stomach  should  be  emptied  and  washed  out. 

the  perforation  has  been  quickly  found,  if  the  patient  s  con- 
d Lion  is  good,  and  if  the  stomach  can  be  got  well  outside  the 
wound;  emptying  by  gentle  squeezing  will  be  beneficial  by  pre- 
venting vomitinl,  andbthus  a  strain  on  the  sutures.  So,  too,  with 
lardto  washing  out  the  viscus,  if  a  drainage-tube  can  be  readily 
inserted  through  the  perforation.  But  the  small  size  of  the 
external  opening  will  often  prevent  this,  and  with  regard  both  to 
emptying  and  washing  out  the  stomach,  it  is  certain  that  m 
neither  ?ase  will  the  advantages  gained  counterbalance  the  loss  ot 
time,  that  should  have  been  better  spent  later  on,  m  thoroughly 
washing  out  the  peritoneal  cavity. 

With  regard  to  excising  the  ulcer,  which  has  been  recommended, 
the  same  conditions  and  objections  apply.  Much  extra  time  will 
be  consumed,  there  may  be  a  good  deal  of  additional  haemorrhage, 
and  the  perforation  converted  into  a  large  gap  requiring  numerous 
sutures  to  close  it  (Swain,  Lancet,  vol.  ii.  1894,  p.  22).  In  this 
case  much  difficulty  was  met  in  inverting  the  pouting  mucous 
coat.  Moreover,  the  successful  cases  treated  by  suture  without 
excision  show  that  this  step  is  not  needful.  If  the  perfora- 
tion is  spilling  its  contents  when  seen,  a  finger  or  sponge  in_  a 
holder  should  be  placed  upon  it,  or  a  silk  suture  passed  across  its 
centre  so  as  to  prevent  further  escape.  The  perforation  being 
shut  off  with  iodoform  gauze  tampons  it  is  next  carefully  closed  with 
Lemhert's  sutures  of  sterilised  silk*  One  row  of  these  will  suffice 
it'  inserted  with  the  following  precautions :  They  should  begin 
and  end  well  beyond  the  extremities  of  the  perforation  (Fig.  182). 
They  should  take  up  the  coats  of  the  stomach  as  far  as,  but  not 
beyond,  the  sub-mucous  layer.  They  should  be  inserted  suffi- 
ciently far  from  the  margins  of  the  perforation  to  ensure  sufficient 
inversion  of  the  serous  surfaces  when  the  sutures  are  tightened, 

*  The  passage  of  these  may  be  facilitated  by  the  use  of  two  guide-stitches  of 
medium-sized  silk,  passed  a  full  inch  from  the  edges  of  the  perforation  as  used  by 
Mr.  Gould  in  his  case. 
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and  this  inversion  may  be  aided  by  a  probe  or  director.  All  H,« 
sutures  should  be  inserted  before  any  are  tied.  If  any  cut  oul 
they  are  fastened,  fresh  ones  must  be  re-inserted  at  a  sufficient 
distance  from  the  margins  of  the  perforation  to  give  a  fiZ 
hold,  and  a  second  set  must  be  employed  where  the  union  i, 
•certainly  weak. 

Whenever  it  is  feasible  the  suturing  should  be  performed  wit), 
the  viscus  outside  the  wound,  this  part  of  the  stomach  resting  on 
hot  carbohsed  towels  or  tampons  of  iodoform  gauze.*  When  it  is 
not  possible  to  bring  the  stomach  outside,  the  difficulties  are 
greatly  increased,  especially  if  the  perforation  be  near  the  cardia  a 
more  fixed  part.  Here  drawing  up  the  margin  of  the  ribs  and 
liver,  pulling  clown  the  stomach,  or  dividing  the  left  rectus  may  be 
of  service. 

_  Where  it  is  impossible  to  close  a  perforation  with  sutures,  one 
of  the  two  following  courses  should  be  followed  :  (i)  a  closely  fitting 
•drainage-tube  should  be  passed  into  the  perforation  t  to  draw  off  aU 
remaining  food  and  secretion,  and  then  the  space  between  the 
•stomach  and  the  abdominal  wall  should  be  closed  all  around  the 
tube  with  strips  of  iodoform  gauze,  so  as  to  promote  adhesion^. 
(2)  A  less  satisfactory  plan  is  to  stitch  the  margins  of  the  perfor- 
ation to  the  edges  of  the  wound  in  the  abdominal  wall  and  treat  it 
as  a  gastric  fistula,  the  rest  of  the  wound  being  firmly  closed  round 
it.  Mr.  Bennett  successfully  used  a  plug  of  omentum.  (Lancet 
vol.  i.,  1896,  p.  310.) 

So  far  I  have  spoken  of  ulcers  on  the  anterior  surface  of  the  stom 
The  rarer  but  much  less  accessible  ones  on  the  posterior  surface  must  now  be 
referred  to.  As  is  well  known,  while  gastric  ulcers  are  much  more  frequently  met 
with  on  this  surface,  these  rarely  perforate,  owing  to  the  tendency  for  adhesions  to 
form  between  this  surface  of  the  stomaeh  and  the  pancreas.  If  the  evidence  of  per- 
foration is  strong  and  nothing  can  be  found  on  the  anterior  surface  or  lesser  cur- 
vature, the  surgeon  can  examine  the  posterior  wall  by  (a)  carefully  tearing  through 
the  lesser  omentum  and  inverting  the  anterior  wall ;  the  posterior  one  comes 
into  view  through  the  hole  made  in  the  lesser  omentum;  J  (b)  by  tearing  through 
the  great  omentum,  (c)  by  passing  the  finger  through  the  foramen  of  Winslow.* 

*  Whenever  during  an  abdominal  section  it  is  necessary  to  keep  viscera 
•outside,  it  should  be  the  duty  of  one  assistant  to  see  that  their  temperature  is 
maintained  and  that  their  surroundings  are  aseptic  only,  and  it  should  be  the  duty 
of  a  separate  nurse  to  help  in  this. 

+  Mr.  Paul  of  Liverpool  finding  that  the  ulcer  that  had  given  way  was  in  an 
almost  inaccessible  position  and  that  it  was  not  possible  to  suture  the  perforation 
perfectly,  ligatured  in  a  glass  tube.  This  was  removed  about  two  weeks  later, 
and  in  another  fortnight  the  fistula  closed. 

+  Mr.  J.  R.  Morrison  of  Newcastle  adopted  this  plan  (Brit.  Med.  Jovrn  .  vol.  ii. 

1894,  p.  864).  The  patient  survived  till  the  ninth  day,  andat  the  autopsy  the  pa  i- 
tonitis  was  limited  to  the  pelvis. 

§  In  a  case  successfully  operated  on  by  Mr.  J.  Jowers  of  Brighton  (Lancet,  vol.  i. 

1895,  p.  544)  it  is  stated  that  no  perforation  being  found  on  the  anterior  aspect, 
the  omentum  was  pushed  over  and  the  posterior  surface  similarly  examined.  An 
indurated  patch  could  be  felt  here,  though  the  posterior  layer  of  the  omentum 
prevented  actual  contact.    The  incision  having  been  enlarged  to  the  left,  the 
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...  cleansing  of  the  Peritonaea!  Sac— Though  most  stress  has 
,  „inid  upon  the  point  of  efficient  suturing  of  the  perforation 
T'  'is  no  doubt  that  this  one  is  quite  as  important.  The  fluid 
S  should  not  be  an  irritating  one,  such  as  lot.  hydr.  perch,  or 
bolic  acid  but  boiled  water  or  saline  infusion,  e.g.,  sod.  chlor. 
Oi  of  boiled  water  at  a  temperature  of  1050  -  1 10°.  If  no 
fixator  is  at  hand  a  glass  tube  or  the  end  of  an  oesophagus  tube 
SAhed  to  india-rubber  tubing  (all  having  been  sterilised)  and 
Landed  as  a  syphon  will  answer  very  well.  Failing  this,  a  clean 
Ki^o-ensou's  syringe  will  suffice,  if  some  one  else  pumps  m  the  fluid 
^0  as  to  set  free  both  the  surgeon's  hands  for  the  delivery  and 
distribution  of  the  fluid.  The  cleansing  must  be  systematic,  per- 
severing aud  thorough.  The  whole  cavity  must  be  gone  over  in 
a  regular  way,  and  there  is  no  better  method  than  that  given  by 
Dr.  Maclaren  who  has  operated  in  three  cases,  in  one  with  success 
(Brit.  Med.  Joum.  vol.  ii.  1894)  : 

"The  plan  I  take  is  to  begin  with  the  neighbourhood  of  the  rupture,  wash  it 
well ;  then  starting  from  this  as  a  centre,  to  make  the  nozzle  follow  the  course  of 
the  colon,  first  towards  the  caecum,  specially  cleaning  out  below  the  liver  ; 
secondly,  starting  again  from  the  stomach  to  follow  the  great  bowel  to  the  rectum. 
In  this  latter  course  the  lumbar  and  pelvic  hollows  should  receive  special  care. 
Finally,  the  douche  is  directed  among  the  the  folds  of  the  mesenteric  attachments 
of  the  small  intestines.  I  have  repeatedly  noticed  here,  when  all  seemed  clear, 
that  a  fresh  turn  of  the  instrument  would  empty  some  unsuspected  pocket." 

Cleansing  the  peritoneum  with  sponges  or  gauze  mops  has  been 
advocated  by  some.  I  can  find  no  case  recorded  as  recovering  in 
which  an  effusion  throughout  the  peritonEeal  sac  was  removed, 
and  successfully,  by  cleansing  without  irrigation.  (See  also  p.  816, 
The  Treatment  of  Suppurative  Peritonitis).  If,  however,  there  be 
time,  cleaning  out  the  bulk  of  the  fluid,  food,  and  thick  masses  of 
lymph  with  sponges  or  gauze  mops  will  aid  the  efficiency  of  the 
irrigation  afterwards.* 

Cleansing  of  the  peritoneal  sac  by  irrigation  should  be  per- 
formed in  every  case. 

Exceptions  to  this  rule  must  be  of  the  very  rarest,  as  when  the  last  meal  has 
been  just  before  the  perforation,!  an  extremely  rare  contingency,  and  when  on  the 

omentum  was  torn  through  and  the  lesser  peritoneal  sac  opened.  With  consi- 
derable trouble  the  perforation  was  brought  into  view  by  pushing  over  the 
-tomach  wall  bit  by  bit. 

*  The  irrigation  may  be  rendered  more  effective  by  the  adoption  of  a  plan  used 
by  Mr.  Morse  of  Norwich  in  his  successful  case  ( Trans.  Med.  Chir.  Soc,  vol.  lxxvii. 
p.  189).  To  facilitate  the  return  of  the  water,  a  long  glass  tube  was  passed  in  by 
the  side  of  the  irrigator,  and  by  moving  these  two  together  Mr.  Morse  went 
systematically  over  the  abdomen  until  the  water  returned  from  every  point  quite 
clear.   As  much  as  seventeen  pints  of  water  (F.  105°)  were  used. 

T  Thus,  in  Dr.  Walter's  case  (loc.  supra  cit. ),  five  hours  had  elapsed  between  the 
last  meal  and  the  perforation,  only  gas  escaped  when  the  peritoneal  sac  was 
opened.  There  was  no  general  peritonitis,  no  stomach  contents  were  found,  and 
there  were  no  adhesions.  The  sponges  brought  up  some  pieces  of  lymph  from 
the  region  of  the  spleen.  The  peritoneal  sac  was  washed  out  with  weak  boracic- 
acid  lotion. 
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fullest  search  the  surgeon  can  satisfy  himself  that  the  general  Dent™  ■ 
uncontaminated.    Though  it  .night  be  useless,  it  8hoJ T^  L  T  **0 
even  in  a  case  like  the  following  (Silcock,  ' Clin.  £c   Trans  2T 
When  the  peritoneum  was  opened  some  bubbles  of  ea8  and  o\*arl  ?\Z*4 
escaped,  and  a  small  perforation  was  found  on  the  a'n"  dor  wal  ands! 
It  was  not  thought  necessary  to  wash  out  the  abdomen  bZ.se  wh^S 
discharge  had  collected  escaped  when  the  peritoneum  was  open  d  and   J  ' 
were  no  signs  of  a  general  peritonitis.    The  sub-peritoneal  Lpttic  ^ 
had  probably  become  infected,  for  continuous  lines  and  patches  o  SSEffJ 
volved  the  pentoneum  and  the  sub-peritoneal  tissues  covering  the  live     It  " 
clearly  impossible  to  get  rid  of  infection  here,  unless  the  parts  had  been  frech 
scraped  or  by  the  application  of  strong  escharotic  antiseptics.    The  patient  d£ 
of  septicemia  and  sub-phrenic  abscess  on  the  fifteenth  day. 

-Before  closing  the  abdominal  wound  the  question  of  dramas 
will  arise  This  should  be  employed  in  most  cases,  and  the  more 
thoroughly  when  there  have  been  found  traces  of  gastric  contents 
where  the  surgeon  has  any  doubt  as  to  his  having  removed  all  the 
septic  fluid),  or  where  any  irritating  fluids,  such  as  lot.  hydr  perch 
or  carbolic  acid,  have  been  employed.  As  the  worst  of  the 
effusion  will  probably  have  been  near  the  perforation,  and  as 
some  fluid  is  almost  certain  to  be  left  in  the  pelvis,  two  tubes 
should  be  employed,  one  brought  out  through  the  wound  above  with 
its  deeper  end  placed  either  very  close  to  the  sutured  perforation, 
or  m  some  pocket  such  as  that  between  the  colon  and  liver,  where 
fluid  is  seen  to  re-collect.  Another  tube  should  be  passed  into  the 
pelvis  and  broughtoutbya  small  incision  abovethepubes.  The  length 
and  size  of  openings  in  these  tubes  has  been  referred  to  at  p.  802. 

Eectal  feeding  must  be  employed  for  at  least  forty-eight  hours, 
nothing  being  given  during  this  time  save  sips  of  tepid  water  if 
possible.  It  will  be  well  to  watch  these  cases  for  a  long  time 
after.  Thus,  Mr.  Silcock  reports  of  a  case  treated  successfully  by 
drainage,  the  ulcer  not  being  found ;  the  patient  "  has  suffered 
since  from  impaired  locomotion  of  the  stomach,  and  has  been  from 
time  to  time  under  treatment  as  an  out-  or  in-patient." 

Causes  of  Failure. — In  every  new  operation  especially  it  is  well 
to  bear  these  in  mind.  The  chief  are:  (1)  Peritonitis  existing 
before  and  not  removed  by  the  operation.  This  has  been  the 
most  frequent  cause  of  death.  It  was  so  in  two  cases  in  which  I 
operated.    Both  were  under  the  care  of  Dr.  Newton  Pitt. 

In  the  first  the  symptoms  of  shock  and  peritonitis  were  distinctly  sub-acut^ 
and  slightly  marked.  My  colleague  however  was  sure  of  his  diagnosis,  and  when  the 
abdomen  was  opened  an  open  ulcer  was  easily  seen  on  the  anterior  surface,  from 
which  a  greyish  liquid  was  continuously  gushing.  On  bringing  the  perforation 
outside  the  abdomen  the  opening  was  felt  to  be  surrounded  by  a  large  callous 
base.  Death  took  place  from  peritonitis  forty-eight  hours  later  ;  at  the  autopsy 
the  ulcer  was  found  firmly  sutured.  In  the  second  case  operation  was  refused  at 
first  when  urged  upon  the  patient,  and  it  was  not  until  the  third  day,  when  the 
abdomen  was  greatly  distended,  tympanitic  and  motionless,  that  the  patient  and 
her  friends,  seeing  how  hopeless  the  case  was  getting,  gave  their  consent.  When 
the  abdomen  was  opened  the  stomach  itself  was  greatly  distended.  The  peritone.il 
sac,  especially  at  its  upper  part  under  the  liver,  between  this  and  colon,  spleen 
and  kidneys,  was  filled  with  purulent  fluid,  in  which  the  more  solid  part  of  the  Iftsl 
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,  taken  Scotch  broth,  could  be  seen  floating.  All  the  viscera  seen  were 
Tittered  with  thick  yellowish  flaky  lymph.  This  was  especially  present, 
f^her  w  h  numerous  soft  adhesions,  betWeen  the  lesser  curvature  and  he 

°fr  H' d  I  broken  down  and  searched  amongst  these  I  should  have  found  the 
UZ  *  but  the  anterior  surface  being  sound  and  the  stomach  great  y  distended,  I 

Sned  he  duodenum  and  found,  as  I  thought,  a  minute  perforation, a  softened, 
°  U0n  the  anterior  and  inner  part  of  the  first  portion,  into  which  a  probe  passed 
This  I  sutured,  and  sponged,  and  washed  out  .the  peritoneal  sac.  1  he  patient 
lis  in  a  most  critical  state  at  the  time  of  the  operation,  and  sank  thirty-eight 
hours  after.  At  the  autopsy  a  perforation  was  found  on  the  lesser  curvature. 
(2)  Shock  of  the  operation  and  anesthetic.  (3)  Abscess- 
between  the  stomach  and  liver  causing  septicemia  or  leading  to 
empyema. 

The  treatment  must  be  efficient  drainage  ;  an  incision  being  made  in  front,  in 
the  middle  line  or  over  any  epigastric  prominence.    Drainage  should  also  be 
afforded  behind  by  resection  of  one  or  more  ribs  (Lancet,  vol.  i.  1893,  p.  I45)>  or  a 
glass  drainage  tube  be  employed  as  in  a  case  of  Dr.  Ewart's  and  Mr.  Bennett's- 
(Lancet,  vol.  ii.  1894,  p.  1 147). 

(4)  A  second  perforation.  When  the  ulcer  is  very  large  another 
weakened  spot  may  give  way,f  probably  from  softening  set  up  by 
the  local  inflammation  due  to  the  suturing. 

Mr.  Gould  (Brit.  Med.  Journ.,  vol.  ii.  1894,  p.  861)  mentions  a  case  of  Mr. 
Pepper's  in  which  a  perforation  had  been  sutured.  For  three  days  the  patient 
did  well,  when  she  suddenly  became  collapsed  and  quickly  died.  The  autopsy 
showed  that  the  perforation  which  had  been  sutured  was  in  the  front  part  of  an 
ulcer  the  size  of  a  crown-piece,  the  line  of  suture  being  perfect  and  water-tight,, 
but  that  a  second  perforation  had  occurred  at  its  posterior  part. 

PERFORATING  DUODENAL  ULCER,  t 

Very  little  need  be  added  here  to  the  account  just  given.  This  form  of  ulcer 
occurs  most  frequently  in  men,  and  perforation  may  cause  symptoms  indistin- 
guishable from  those  of  acute  intestinal  obstruction  (Lockwood).  The  only  hope 
is  that  the  case  may  be  seen  early  and  evidence  obtained  that  the  pain  felt  was 
at  first  epigastric  and  any  early  tenderness  referred  to  the  right  epigastrium. 

Operation. — Where  no  such  information  is  at  hand,  the  surgeon  will  make 
a  free  median  incision  with  its  centre  at  the  umbilicus  ;  the  appendix,  Fallopian 
tubes,  &c,  will  be  found  healthy  :  perhaps  an  escape  of  gas  will  take  place  when 
the  peritoneal  sac  is  opened,  and  it  may  be  noticed  that  the  fluid  which  is  the 
cause  of  the  peritonitis  is  not  fsecal  in  character.§  If  the  operation  be  early  the 
fluid  may  give  an  acid  reaction,  if  time  has  not  elapsed  for  this  to  be  neutralised 
by  the  secondary  peritoneal  effusion. 

*  No  surgeon  should  leave  these  unexplored,  in  the  hope  of  a  natural  cure. 
This,  if  accomplished,  will  very  likely  be  so  at  the  cost  of  a  sub-phrenic  abscess 
and  septicemia.    See  also  the  remarks  above. 

t  In  Mr.  Dunn's  case  (Clin.  Soc.  Trans.,  1895)  intense  pain  and  vomiting 
occurring  on  the  thirteenth  day  made  it  possible  that  some  adhesions  had  given 
way.  The  abdomen  was  again  explored  and  nothing  found.  The  patient  made 
a  good  recovery. 

t  My  readers  will  find  cases  recorded  by  Mr.  Lockwood  (Lancet,  vol.  ii.  189.4, 
p.  969;  Mr.  Eve,  ibid.,  p.  1092,  and  Mr.  Shield,  ibid.,  vol.  i.  1895,  p.  1 169. 

§  That  this  is  not  always  so  is  shown  by  Mr.  Eve's  case.  The  fluid  is  described 
as  "  sero-purulent  with  a  frecal  odour  "  and  as  "  purulent  faecal  fluid." 


f  — 
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The  ulcer  is  most  commonly  met  with  on  the  anterior  asneot  nf  <n  « 
and  is  thus  accessible.    Sometimes  it  is  on  the  pJ^^XL         fint  Piec< 
Lockwood's  cases  in  which  the  autopsy  showed  that    won  H 1 1  "  T  °f  Mr 
at  .n  abdominal  exploration..    In  tn^urther  d^^^  ^  P 
tion  the  account  already  fully  given  for  the  treatment  of  the m  t 
perforating  gastric  ulcer  must  be  closely  followed.  '  fre<J^tlj 

PERFORATION  OF  TYPHOID  ULCER. 

Owing  to  the  unfavourable  state  of  the  patient  operation  has  w,  w 
less  frequently  resorted  to.  Both  the  local  and  gen  £»dS.  .  ^ 
against  success  .  while  the  perforation  is  most  often  K.t?JSK 
the  jejunum,  appendix  or  colon.  It  is  often  multiple  Perforation  ml v  ?t  ?  ° 
when  the  patient  is  convalescent  after  a  mild  attack,  and  £  Z ba ££  w  ? 
.(Cayley).  Surgeons  want  an  authoritative  opinion  as  to  which"  of  these 
cases  there  U  any  hope  of  doing  good  to  by  interference,  and  especially  as  o 
per  oration  must  mean  a  fatal  extravasation.  We  are  not  here  dealing  with  vou^ 
adults  who  have  often  just  eaten  heartily.  We  should  all  agree  with  Dr  S 
(loc.  supra  cit.),  that  discovery  is  not  possible  after  much  extravasation  AnoiS 
authority,  Dr.  Goodall,  has  spoken  the  following  weighty  words:  "It  was  often 
extremely  difficult  to  say  when  perforation  had  taken  place,  and  if  the  operator 
delayed  until  the  fact  was  made  evident  by  the  onset  of  peritonitis  the  case 
was  by  that  time  hopeless.  Looking  back  at  the  last  twelve  cases  which  he  bad 
seen  of  perforation  during  typhoid  fever  he  was  sure  that  in  not  one  would 
surgical  intervention  have  had  the  slightest  chance  of  success.  As  many  cases 
of  perforation  recovered  under  medical  treatment  alone,  this  made  hesitation 
necessary  before  deciding  to  interfere"  [Lancet,  vol.  i.  1894,  P-  673). 

Operation.— This  must  be  carried  out  on  the  same  lines  as  those  described 
for  perforation  of  a  gastric  ulcer.  The  stage  of  collapse  having  passed  off  and 
every  precaution  having  been  taken  against  shock,  an  incision  is  made  in  the 
middle  line  f  beginning  a  little  above  the  pubes  and  continued  upwards  suffi- 
ciently high  above  the  umbilicus.  When  the  peritoneum  is  opened  the  csecum  must 
be  taken  as  a  landmark  to  the  lower  end  of  the  ileum.  J  Enlarged  mesenteric 
glands  or  zones  of  intense  inflammation  may  also  be  guides  to  the  perforation. 
As  scon  as  this  is  found  the  coil  should  be  safely  brought  outside  the  abdomen, 
packed  around  with  hot  sterilised  towels  or  gauze  tampons,  and  the  perforation 
closed  according  to  the  general  and  local  conditions  while  the  surgeon  has  to 
face.  Thus  (1)  if  the  perforation  is  single,  small  and  the  surrounding  intestine 
in  a  condition  to  hold  sutures,  the  perforation  should  be  closed  with  sterilised 
silk,  a  continuous  suture  first,  and  then  Lembert's  sutures  if  there  be  time. 
.(2)  If  it  is  clear  that  the  tissues  are  too  friable  to  hold  sutures,  either  the  per- 
foration must  be  excised,  a  plan  adopted  by  Mr.  Sutton,  or  (3)  the  perforation 
must  be  brought  a  little  outside  the  abdominal  wound  and  fixed  by  sutures  which 
take  up  healthy  bowel.    Later  on  this  artificial  anus  can  be  closed.    (4)  Where 


*  So,  too,  in  a  specimen  brought  by  Dr.  Pye-Smith  before  the  Pathological 
Society  [Lancet,  vol.  ii.  1893,  p.  1443),  it  is  distinctly  stated  that  the  ulcer  could 
not  have  been  reached  by  operation. 

t  Or  one  in  the  right  linea  semilunaris  may  be  chosen.  That  in  the  middle 
line  perhaps  gives  best  opportunities  for  systematic  irrigation. 

X  In  an  instructive  case,  nearly  successful,  as  the  patient  lived  until  the  sixth 
day  after  the  operation,  under  the  care  of  Dr.  Cayley  and  Mr.  Bland  Sutton 
(Clin.  Soc.  Trans.,  vol.  xxvii.  p.  137),  the  loop  with  the  perforation  in  it  was 
found  in  the  pelvis. 
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"schief  is  very  extensive  *  part  of  the  intestine  may  be  removed  and  the 
'^"united  by  a  Murphy's  button,  or  both  brought  outside  and  Paul's  tubes 
T  ed  in  them,  vide  infra.  Owing  to  the  condition  of  the  patient  any  such  steps 
P  "sutures  will  be  quite  out  of  the  question.  Perhaps  the  plan  that  will  give 
successes  will  be  to  keep  the  perforation  outside  while  the  peritoneal 
^ac  is  being  thoroughly  irrigated  f  and,  a  day  or  two  later,  to  deal  with  ifc  by 
suture,  or  resection.  Liicke,  whose  fatal  case  of  resection  I  have  referred  to,, 
advises  that  this  slop  should  be  performed  in  two  sittings,  the  artificial  anus 
only  made  first,  and  closed  the  next  day. 

Thompson  (Joe.  supra  cit.),  besides  his  own  two  cases, gives  a  list  of  twenty-one 
cases,  but  some  of  these  are  most  equivocal.  Four  recoveries  are  given,  but  of 
these'  only  one  (Van  Hook,  Phil.  Med.  News,  vol.  lix.  p.  591)  is  an  undoubted 
case  of  recovery  after  operation  for  a  perforated  typhoid  ulcer.  While  this 
i  sheet  is  passing  through  the  press,  I  hear  that  Mr.  Bowlby  has  had  a  completely 
successful  case  at  St.  Bartholomew's  Hospital. 

ABDOMINAL   SECTION  IN   PERITONITIS  USUALLY 
SEPTIC   OR  TUBERCULAR. 

In  dealing  operatively  with  a  case  of  peritonitis  the  surgeon  may  find  the 
following  classifications  useful : 
(A.)  Vnuse.% — i.  Peritonitis  set  up  by  mischief  in  the  intestinal  tract,  whether 
panied  by  perforation  or  not.  Instances  of  this  group  would  be  hernia, 
appendicitis,  intestinal  obstruction,  malignant  disease,  a  caseating  mesenteric 
gland,  enteritis,  duodenal  ulcer,  typhoid  perforation,  ii.  Peritonitis  set  up  by 
mischief  in  other  viscera  than  the  intestine,  whether  accompanied  by  a  perforation 
or  not,  e.g.,  a  suppurating  ovarian  cyst,  twisted  ovarian  pedicle,  salpingitis,- 
septic  metiitis,  puerperal  peritonitis,§  ruptured  bladder,  suppurating  gall-bladder 

*  In  a  case  recorded  by  Dr.  Thomson  of  Texas  {Med.  Chron.,  Sept.  1895)  the 
crecum  was  so  disorganised  as  to  require  removal.  The  two  ends  were  brought 
outside.  Death  took  place  eight  hours  later.  Another  case  showing  how 
terribly  altered  the  tissues  may  be  with  which  we  have  to  deal  is  mentioned' 
by  Mr.  H.  Allingham  (Lancet,  vol.  i.  1894,  p.  675).  Here  the  ileum  was  adherent 
to  the  si:  moid  flexure  and  tore  to  pieces  when  touched.  Suturing  of  the  per- 
foration being  impossible,  it  was  fixed  in  the  wound.  Death  occurred  twenty- 
four  hours  later.  Liicke  of  Strasburg  (Deut.  Zeit.  f.  Chir.,  Bd.  xxv.  Hft.  1,  2, 
December,  1886)  excised  a  wedge-shaped  piece  of  the  intestine.  The  operation 
took  nearly  two  hours  and  the  patient  never  rallied,  dying  nineteen  hours  later. 

t  This  must  be  systematic  and  complete  (p.  817)  as  the  extra vasated  material 
here  is  most  septic.  In  a  case  skilfully  operated  on  within  two  hours  of  the 
perforation  (Parkin,  Lancet,  vol  i.  1895,  P-  193),  the  peritonitis  still  proved  fatal. 
The  extravasation  being  faecal,  the  tubes  used  for  drainage  both  of  the  pelvis 
and  the  iliac  fossa  should  have  large  open  ends. 

+  It  is  plain,  I  think,  from  such  carefully  reported  cases  as  one  by  Dr.  S.  West 
[Clin.  Soc.  Trans.,  vol.  xix,  p.  36),  that  cases  of  idiopathic  purulent  peritonitis  do, 
very  occasionally,  occur.  Dr.  Hilton  Fagge  {Guy's  Hosp.  Sep.,  1875),  stated  that 
in  an  experience  of  twenty  years  he  had  only  met  with  two  cases  of  acute  perito- 
nitis in  which  no  local  cause  could  be  found. 

§  I  fear  the  pathology  and  the  published  cases  in  which  abdominal  section  have 
been  resorted  to  here  are  alike  most  unfavourable.  If  the  surgeon  interfere  early, 
he  will  probably  only  find  a  congested  condition  of  the  peritonaeum.  If  he  wait 
till  tympanites  and  purulent  effusion  be  present  his  efforts  at  relief  will,  I  fear,  be 
equally  futile  in  the  face  of  this  severe  general  septic  infection. 
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or  spleen,    iii.  Traumatic  peritonitis  from  the  effects  of  contusion,  yunshot  or  other  ' 
injuries  (p.  892).    iv.  Tubercular  peritonitis.    This  last  will  be  taken  by  itself 
(B.)  Extent  and  progress, — In  tbe  first  three  classes,  which  are  always' 
septic,  the  two  distinct  varieties  of  Mikulicz  (Centr.  f.  Chir.,  No.  29,  1889)  which 
though  they  run  into  each  other,  form  two  types  should  always  be  distinguished 
in  practice,  viz.,  (1)  The  diffuse  septic  peritonitis,  in  which  a  large  portion  of  the  ' 
peritonfeal  surface  is  quickly  infected,  and,  no  adhesions  being  formed,  the  infec- 
tion spreads  rapidly.     (2)  Progressive  peritonitis,  here  the  peritonaeum  is  onlyJ 
affected  at  first  in  the  neighbourhood  of  the  cause.    This  focus  is  at  first  shut  oft 
by  adhesions,  but  as  the  process  gradually  spreads,  larger  or  smaller  quantities 
of  purulent  exudation  are  encapsuled  between  the  glued  viscera.  Mikulicz  thinks 
that  the  treatment  in  the  two  must  be  different.  In  the  first  the  whole  peritonaeum 
must  be  disinfected  as  far  as  possible.    In  the  second  not  the  peritonajum  in  its  i 
whole  extent,  but  each  inter-peritonseal  focus  must  be  opened  separately. 

Operation. — We  will  take  here  a  case  where  the  septic  peritonitis 
is  diffused,  where  the  surgeon  is  in  doubt  as  to  its  cause,  and™ 
where  he  is  met  by  that  combination  of  ominous  conditions  which 
•  confront  us  in  these  cases,  viz.,  peritonitis  and  effusion,  a  septic  jc 
condition,  distended  paralysed  intestines,  and  exhaustion  from 
pain,  vomiting,  &c. 

In  no  cases  is  the  need  of  meeting  shock  more  imperatively 
needed,  viz.,  bandaging  the  limbs  in  cotton  wool,  a  hot-water 
mattress,  or  hot  bottles  to  feet  and  trunk,  ether  or  the  A.  C.  E. 
mixture,  and  only  enough  ansesthetic  to  keep  the  patient  quiet 
and  to  prevent  the  shock  of  pain,  a  plentiful  supply  of  hot  water 
which  has  been  boiled,  care  that  no  instruments  or  towels  may  come 
in  contact  with  the  patient's  vitals,  either  cold,*  or  just  out  of  irri- 
tating chemical  solutions. 

The  skin  having  been  well  cleansed,  the  abdomen  is  opened  by  a 
sufficiently  free  incision  in  the  middle  line.f  Now,  and  through- 
out the  operation,  every  manipulation  is  to  be  carried  out  as 
quickly  as  possible.    Slow  operation  means  failure  (Lockwood).} 

When  the  peritonaeum,  is  opened  the  next  steps  will  depend 
upon  the  history  of  the  case,  and  the  fluid  or  gas  which  escape. 
If  either  of  the  latter  be  faecal,  the  ileo-faecal  region  is  first  ex- 
amined, owing  to  the  frequency  with  which  the  chief  causes  of 
inflammatory  or  mechanical  obstruction  are  found  here.  If  none 
are  found,  and  the  caecum  is  distended,  it  is  clear  that  the  obstruc- 
tion is  in  the  large  intestine  or  is  inflammatory.    To  settle  this 

*  A  temperature  of  105°  will  be  sufficient  for  instruments,  towels,  &c,  and,  as 
I  have  said  before,  if  any  viscus.  has  to  be  withdrawn  outside  the  abdomen  it 
should  be  the  duty  of  one  assistant  to  keep  its  temperature  from  falling,  and  of 
one  more  to  keep  him  supplied  with  towels  or  tampons  previously  carbohsed  and 
wrung  out  of  sufficiently  hot  water. 

+  Thi«  down  to  the  peritonaeum,  is  to  be  made  as  quickly  as  possible,  co  time 
beine  lost  in  necessarily  hitting  off  the  linea  alba  exactly,  and  where  more  room  is 
wanted,  or  where  the  abdominal  walls  are  rigid  the  incision  must  be  at  once 
orolone'ed  to  the  left  of,  and  above,  the  umbilicus. 

±  Med  Chir.  Trans.,  vol.  xxviii.  Here  will  be  found  one  of  those  rare  cases  of 
diffuse  septic  peritonitis  saved  by  surgery.  The  cause  was  an  unexplained  per- 
foration of  the  ileum. 
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*  rt«  ^o-moid  flexure  is  next  examined.    If  it  be  distended, 
iat  the  sigmoia  ne  ^  previously 

|uid  it  there  be ^ ob  txuct  ^  obstructKm 

^rtaxned  ^^"^^  gYas  and  acid  fluid  mixed  with  recently 
<VC    ood  which  escapes  from  a  gastric  perforation  the  biwrnsh 
takfmud (Tcasionally  fecal)  which  may  come  from  a  similar 
aC1   ,     the duodenum  have  been  alluded  to  above.  Gelatinous- 
fVTn"  fl  id  Probably  indicates  a  ruptured  cyst.    Bloody  ascitic 
°°V1  ordinarily  points  to  hemorrhage  or  a  malignant  growth. 
fllfn  other  cases,  the  history,  the  age,  or  the  presence  of  enlarged 
lenter  c  gland  may  point  to  the  rupture  of  an  abscess  due  to  a 
gfand,  or  a  rounded  body  in  the  pelvis  to  a  suppurating 

°VWe  will  next  suppose  a  perforation  closed,  or  some  other  cause 
wed  and  now  we  have  before  us  how  best  to  deal  with  the 
SnSns  remaining,  viz.,  the  distended  paralysed  intestines,  the 
-moval  of  the  septic  fluid,  and  the  question  of  drainage 

T  hive  already,  under  the  treatment  of  acute  intestinal  obstruc- 
tion dealt  upon  the  necessity  of  emptying  the  intestines  before 
I  rabdomen  is  closed  *  otherwise  death  is  almost  certain,  from  the 
continued  toxemia  from  the  persisting  passage  of  organisms  of 
thich  the  bacillus  cob  communis  is  only  one,  and  from  the  inter- 
ference with  the  action  of  the  lungs  and  heart  by  the  pushed-up 

^The^mptyiug  of  the  intestines  may  be  effected  by  multiple 
punctures,  (this  being  only  safe  if  gas  alone  is  present),  with  a  fine 
trocar,  such  as  a  Southey's,  the  puncture  being  made  obliquely.  It 
the  coats  are  softened  and  the  puncture  is  not  effaced  by  some  ot 
them  gliding  over  the  others,  a  drop  of  intestinal  contents  will 
very  likely  ooze  out  and  continue  to  leak.    This  spot  should  be 
at  once  closed  by  a  suture,  with  a  very  fine  round  needle,  other- 
wise matters  will  only  be  made  worse.    Where  fluids  are  also 
present,  incising  one  or  two  of  the  most  distended  coils  is  prefer- 
able to  the  use  of  a  large  trocar,  which,  however  sharp,  is  liable 
to  leave  lacerated  edges.    The  incisions  should  be  about  f  inch 
long  and  made  in  the  long  axis  of  the  bowel,  on  the  aspect  oppo- 
site to  the  mesentery.    As  I  have  before  said  (p.  783),  even  after 
boldly  incising,  the  amount  of  relief  secured  is  often  disappointing. 
This  is  due,  in  part,  as  Mr.  Greig  Smith  has  pointed  out,  to  the 
acute  flexures  in  which  the  distended  intestines  are  held,  by  the 
mesentery,  in  part,  also,  to  the  easily  paralysed  condition  of  the 
bowel.    The  opening  being  brought  well  outside,  and  safely  kept 
there  by  an  assistant,  the  surgeon,  partly  by  tracing  up  and  squeez- 
ing adjacent  coils,  partly  by  elevating  one  end  and  lowering  the 

*  Travers,  as  Mr.  Treves  (loc.  supra  cit.)  calls  him,  "the  father  of  intestinal 
surgery,"  long  ago  insisted  upon  the  need  of  this,  and  urged  that  if  the  intestines 
were  distended,  the  operation  was  incomplete  without  this  step.  More  recently 
Mr.  Greig  Smith  and  Mr.  Lockwoodhave  drawn  attention  to  the  need  of  this. 
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other  of  each  distended  loop  aids  the  evacuation.  As  each  coil  is 
emptied  it  is  cleansed  and  returned,  but  any  incised  loop  is  kept 
outside  till  the  last,  then  closed  with  Leinbert's  sutures  and 
dropped  back. 

Where  any  perforation  is  present  it  may  be  simply  enlarged  for 
drainage,  a  plan  adopted  by  Mr.  Lockwood  in  his  successful  cases. 
Where  a  patch  is  gangrenous  and  there  is  no  time  for  resection,  a 
Paul's  tube  maybe  inserted,  a  plau,  adopted  in  a  case  of  acute' 
intestinal  obstruction  due  to  bands,  with  great  distension  of  the 
small  intestines,  in  a  case  of  Dr.  Perry's  at  Guy's  Hospital,  in 
1895.  The  lad  recovered  with  a  faecal  fistula,  which  was  sub- 
sequently closed  (p.  878). 

The  next  step  is  the  cleansing  of  the  peritoneal  sac.  The 
surgeon  must  here  remember  the  distinction  (p.  814)  made  by 
Mikulicz,  between  a  septic  peritonitis,  already  diffuse  ami  general, 
or  one  shut  off  here  and  there  by  adhesions,  and  so  spreading  mon 
slotvly.  In  the  cases  tvhere  the  peritonitis  tends  to  be  of  a  plastic 
diameter,  where  the  intestines  are  matted  here  and  there  with 
lymph  of  varying  tenacity,  other  parts  of  the  peritonseal  spac 
appearing  healthy;  the  surgeon  has  to  face  the  following  dilemma. 
If  he  separate  the  adhesions  he  will  set  up  troublesome  bleeding, 
he  may  break  down  important  repair,  and  he  may  infect  peri- 
tonaeum still  uncontaminated.  On  the  other  hand,  by  not  dis- 
turbing the  adhesions,  he  may  leave  pools  of  septic  fluid,  and  he 
may  miss,  just  when  it  is  within  his  reach,  the  chance  of  closing 
some  perforation,  or  in  removing  some  other  cause  of  all  the 
trouble.  I  have  mentioned  such  an  instance  at  p.  811.  in  the 
treatment  of  perforated  gastric  ulcer. 

Mr.  Treves'  authoritative  opinion  in  these  cases  inclines  {lor. 
supra  cit.;  Brit.  Med.  Joum.  vol.  i.  1894,  p.  519)  to  "doing  no 
more  than  is  necessary,  or  as  little  as  is  obvious.  A  clump  of 
adherent  intestines  will  often  cover  and  protect  a  perforation,  and 
the  ubiquitous  lymph  will  many  times  close  such  an  opening  with 
more  speed  and  security  than  are  provided  by  any  system  of 
suturing.*  ....  The  main  purpose  of  the  operation  is  to  allow  a 
noxious  exudation  to  escape,  and,  if  possible,  to  free  the  peri- 
toneum of  the  cause  of  its  trouble  If  the  operator  can  rid 

the  serous  cavity  of  the  effects  of  the  perforation,  he  may  very 
often  leave  the  breach  itself  to  be  dealt  with  by  natural  means. 

Mr  Treves  goes  on  to  say  that  irrigation  is  certainly  not  suited 
to  this  class  of  case— peritonitis  partially  localised  by  adhesion- 
gauze  sponges  forming  here  the  best  means  of  cleaning  toe 
Seritonaum.  Drainage  is  seldom  required,  and  when  employed  u 
best  provided  for  by  strips  of  iodoform  gauze  passed  among  the 
coilsJto_the  necessary  depth.    The  same  authontyj^connnend^n 

*  Mr.  Treves  refers  to  Kaiser's  statistics  (Deutsch.  A^f'^!*£j*& 
Here  thirty  cases  of  operation  for  perforative  peritomUs  J^^T^S 
eleven  recoveries.    In  five  of  these  the  exact  site  of  the  perforation 
ascertained. 
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,  •  form  of  perforation,  a  liberal  dusting  of  the  serous  membrane 
th1     L^rm  save  in  the  case  of  children.  , 

t 1  1  oSn  on  with  regard  to  these  cases  of  septic  peritonitis 
M  7v TocSsed  by  adhesion  is,  that  the  chief  point  is  drainage 
'KlVtlfi  where  the  fluid  is  purulent  and  fetid.    Drainage  must 
f P!  b   Lltd  at  all  hazards,  both  by  gauze  drains  and  tubes  from 
Mront  and  by  incisions  behind.    Repeated  operations  may  be 

rT£  in  cases  of  diffuse  septic  peritonitis  that  the  question  of  the 
i,  J  means  of  cleansing  the  peritoneal  sac  will  especially  arise 
ftve  Steady  spoken  of  these  at  p.  809,  in  the  treatment  of 
^Wntiuo-  orastric  ulcer.  , 
1  Cie  <rf  the  objections  to  irrigation  have  there  been  referred  to. 
tw  ire-  (1)  That  there  is  a  risk  of  spreading  the  septic  con- 
M*L  -  (2)  That  irrigation  is  less  efficient  than   sponging  ;* 
S  that  it  may  lead,  especially  if  chemical  irritants-^.,  carbolic 
U.-d  &c— are  used,  to  much  subsequent  effusion  of  serum,  and, 
thus'  to  a  pabulum  for  any  septic  organisms  which  may  remain; 
(4)  that  it  seriously  diminishes  the  resisting  power  of  the  peri- 
tonaeum (Treves,  loc.  supra  tit.). 

On  the  other  hand,  if  the  employment  of  sponges  be  very  pi o- 
longed  and  very  vigorous,!  there  is  risk  of  much  shock  at  the 
time,  and  of  copious  irritative  effusion  later. 

Where  the  fluid  is  healthy,  so  to  speak,  e.g.,  blood,  hydatid,  bile, 
&c  where  it  is  recent  and  not  wide-spread,  and  where  the  opera- 
tion-area can  be  safely  circumscribed,  cleansing  of  the  peritoneal 
sac  can  be  best  and  most  safely  accomplished  by  the  use  of 
sponges  or  gauze-sponges,  soaked  for  some  time  m  (1  m  20) 
carbolic  acid  lotion,  and  then  wrung  out  of  boiled  water.  

*  Mr.  Treves  quotes  the  experiments  of  Reichel  (Comptes  Bendus,  1880,  p.  1220) 
as  strongly  supporting  this  objection.  Reichel  introduced  faecal  matter  into  a 
dog's  peritonaeum,  and  having  closed  the  wound,  reopened  it  after  a  while,  and 
employed  irrigation  in  some  cases,  sponging  in  others.  He  found  neither  of  them 
entirely  successful,  but  was  convinced  that  sponging  was  the  more  efficient  of 
the  two.  Even  when  from  ten  to  fifteen  litres  of  fluid  were  used,  a  quantity  of 
infective  matter  was  found  to  have  been  left  behind.  He  irrigated  the  healthy 
peritoneum  in  certain  animals  with  boiled  water.  All  the  animals  so  treated 
recovered,  but  some  were  ill  for  a  long  time,  and  some  had  urgent  dyspnoea. 
These  simple  irrigations  produced  a  blood-stained  exudation  in  the  peritonseal 
sac,  and  many  haemorrhages  into  the  intestinal  peritonaeum.  Reichel  is  clearly 
somewhat  sceptical  concerning  the  value  of  so  called  surgical  treatment  of  septic 
peritonitis,  save  in  the  localised  form,  and  it  must  be  remembered  that  his 
experiments  were  performed  on  strong,  healthy  animals. 

t  In  speaking  of  the  need  of  great  care  in  the  use  of  sponges  in  the  peritoneal 
sac,  Mr.  Treves  writes  {loc.  supra  cit.,  p.  52c),  "  It  is  possible  that  the  cleansing 
and  drying  of  the  peritoneal  sac  may  be  attained  at  too  great  a  cost,  and  that  the 
1  toilet  of  the  peritoneum  '  may  become  a  very  uncouth  and  barbaric  process  " 
Further  on,  speaking  of  the  use  of  strong  antiseptics  and  countless  sponges,  he 
writes,  "  If  the  infinitely  tender  character  of  the  peritonaeum  be  borne  in  mind, 
this  toilet,  as  sometimes  practised,  is  comparable  to  the  removal  of  a  foreign 
body  from  the  eye  by  means  of  a  scrubbing  brush  and  plenty  of  washing  soda." 
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"Where  the  fluid  is  very  foul,  copiously  discharged  and  wifld, 
spread,  irrigation  with  one  of  the  solutions  mentioned  at  r>  ,r? 
introduced  at  blood  heat,  is  preferable.  In  Mr.  Treves'  words  thi 
should  be  "  introduced  at  low  pressure,  but  in  a  wide  stream  '£h 
irrigating  tube  is  of  soft  rubber,  and  may  have  a  diameter  of  three 
quarters  of  an  inch.  The  tube  itself  is  introduced  into  the  bellv 
cavity.  The  How  through  it  can  be  regulated  by  a  clip  Anv 
form  of  rigid  nozzle  is  to  be  most  strongly  condemned  ThL 
solution  should  flow  gently  into  the  abdomen.  The  peritonaea! 
cavity  is  to  be  flooded,  and  not  to  be  scoured  out  with  a  violent 
stream  of  water,  which  hisses  and  rushes  from  a  vulcanite  nozzle 
like  a  miniature  fire-hose.  When  the  belly  cavity  is  quite  full  0f 
fluid,  the  surgeon's  hand,  which  is  already  in  position,  is  moved  to 
and  fro  amongst  the  intestines  with  great  gentleness.  By  a 
movement  of  the  hand,  and  pressure  here  and  there,  the  fluid  over- 
flows from  the  wound,  and  is  replaced  by  the  steady  stream.  As 
the  water  which  escapes  becomes  clear,  the  upper  end  of  the  table- 
is  raised  so  that  the  shoulders  are  much  elevated,  and  then  little 
has  to  be  clone  but  to  wash  out  the  most  dependent  parts, 
including  especially  the  pelvis.*  Finally,  what  fluid  remains  in 
the  pelvis  is  removed  with  sponges,  and  a  sponge  on  a  holder  is 
retained  in  the  bottom  of  the  pelvis  during  the  introduction  of 
the  stitches,  and  only  withdrawn  at  the  ilast  moment/'  f  It  is 
important  that  the  temperature  be  constant,  the  abdomen  not 
overdistended,  and  that  the  stream  be  not  directed  against  the 
diaphragm.  If  these  precautions  be  neglected  alarming  dyspnoea 
may  take  place  (Eeichel).  Polaillon  has  noticed  three  cases  of 
cessation  of  respiration  in  the  human  subject  during  irrigation 
(Treves).  The  most  suitable  fluids  are  the  saline  infusion  already 
advised  or  boiled  water,  or  dilute  solutions  of  boric  or  salicylic 
acid,  or  of  iodine  about  3] — Oiij. 

Drainage. — Where  the  septic  fluid  was  foul,  where  it  is  certain 
that  all  the  irrigating  fluid  has  not  been  withdrawn,  this  should  be 
employed.  First  as  to  site.  As,  at  an  autopsy,  fluid  is  always  found 
in  the  pelvis,  and  sometimes  only  there,  a  glass  drainage-tube 
(p.  802)  should  always  be  placed  in  the  pelvis  X  so  that  fluid  can  be 
sucked  out.  Other  glass  tubes,  or  india-rubber  ones  of  appropriate 
size  and  properly  fenestrated,  should  be  placed  in  those  areas 

*  From  first  to  last  the  whole  peritonseal  sac  and  its  contents  must  be  gone 
over  as  methodically  as  possible.  For  ensuring  this  the  excellent  directions  of 
Dr.  Maclaren  of  Carlisle  (p.  809)  should  be  remembered. 

+  There  are  some  who  hold  that  irrigation  fluid  may  safely  be  left  behind,  as 
the  peritonaeum  has  well-known  powers  of  absorption.  Such  too  often  forget  that 
here  we  are  dealing  with  a  damaged  sac,  not  the  healthy  one  of  experimenters. 

J  Mr.  Treves  writes  as  follows  on  this  point :  "There  seems  little  to  commend 
the  employment  of  a  glass  tube  passed  into  the  fundus  of  Douglas's  pouch.  I 
have  ceased  to  use  this  appliance."  This  advice,  I  think,  though  it  is  not  so 
stated,  should  refer  only  to  cases  where  the  peritonajal  sac  has  been  thoroughly 
dried,  or  where  the  degree  of  sepsis  was  but  slight. 
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,  •  ,   we  been  most  disturbed  (Treves),  or  where  especially 
"  f- ,  collections  were  found,  or  where  bleeding  may  be  going  on. 
£  °ust  be  brought  out  in  front,  or,  by  counter-puncture, 
7    llv  or  behind.    Provisional  sutures  must  always  be  inserted, 
tubes  may  usually  be  removed  in  forty-eight  hours.    If  the 
W*e  be  foul  that  is  sucked  out  of  any  of  them,  it  is  best  to 
Infrequent  withdrawing  of  the  fluid.    Irrigation  by  the  tube 
may  produce  fatal  collapse,  and  it  is  difficult  to  make  certain  of 
S  return  of  the  fluid  sent  in. 

Gauze  drains  are  made  of  strips  of  iodoform  gauze  about  one 
•llCh  and  a  half  wide  and  containing  five  or  six  layers.*  They 
'  iaro-ely  used  by  Continental  surgeons.f  The  objection  to  this 
form  of  drainage  is  the  risk  of  poisoning,  the  difficulty  and  pain 
■  removing  them,  and  the  greatly  increased  risk  of  hernia.  As  it 
is  certain,  however,  that  the  autopsies  in  septic  peritonitis  show, 
inost  constantly,  inadequate  drainage,  I  am  of  opinion  that  the 
.^ove  means  of  drainage  should  be  much  more  extensively 
employed,  until  replaced  by  treatment  more  satisfactory.  Where 
the  peritonajal  surface  has  been  unavoidably  damaged,  as  in  the 
separation  of  adhesions,  the  treatment  must  vary  according  to  the 
severity  of  the  lesion.  In  slight  cases  iodoform  may  be  rubbed  in, 
in  severer  ones  an  omental  graft  employed,  or  tamponnading  with 
iodoform  gauze.  The  latter  is  the  most  generally  applicable,  and 
that  with  the  least  delay. 

After-treatment. — To  two  points  only  here  will  my  space  allow 
me  to  refer.  They  are  the  most  important.  One,  the  need  of 
persevering  persistence  in  combating  shock  according  to  the 
directions  given  at  p.  805.  The  other,  the  value  of  aperients.  If 
tympanites  and  distension  supervene  or  continue,  the  paralysed, 
thinned  intestinal  walls  probably  allow  of  the  passage  through  of 
bacteria  or  their  products,  which  are  taken  up  from  the  peritonasal 
sac,  thus  giving  rise  to  a  toxic  state.  The  passage  of  the  long 
tube,  the  introduction  of  enemata  containing  ol.  ricini  §ij,  ol.  te- 
rebinth. §ss,  or  mag.  sulph.  5ij :  if  the  patient  can  swallow,  the 
administration  of  calomel  gr.  v.  and  a  Seidlitz  powder,  alternately 
every  three  hours,  may  be  very  useful.  I  would  refer  my  younger 
readers  to  an  excellent  account  of  the  "After-treatment  of 
Abdominal  Cases,"  by  Dr.  C.  Martin,  Birmingham  Med.  Rev., 
1892,  1893.  Where  the  bowel  has  been  emptied  by  incision,  the 
above  will  not  be  required.  Finally,  by  the  firm  application  of  towel- 
pads  the  onset  of  tympanites  may  sometimes  be  prevented. 

*  Jalaguier  (Bull,  tie  Him.  dc  la  Soc.  da  Chir.  1891,  p.  800)  is  quoted  by  Mr. 
Treves  as  having  passed  these  strands  in  all  directions  amongst  the  intestinal 
coils  from  the  diaphragm  to  the  pelvis  with  a  good  result. 

t  The  Mikulicz  drain  or  tampon  is  used  to  check  dangerous  abdominal  hteinor- 
ihage,  to  close  extensive  breaches  in  the  peritomeum,  or  to  shut  off  structures 
which  are  septic.  It  is  a  sheet  of  iodoform  gauze  placed  insitu,  as  an  open  bag,  and 
stuffed  with  strips  of  the  same  material.  These  are  removed  piece  by  piece  after 
the  first  forty-eight  hours  ;  a  few  days  later,  when  empty,  the  bag  itself  is  removed. 
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TUBERCULAR  PERITONITIS. 

This  form  of  peritonitis  should  be  placed  by  itself  from  the  operative  no- 
view,  as  it  differs  from  all  the  others  which  we  have  been  considering  in  b  ( 
by  no  means  always  septic,  and  for  this  reason,  probably,  being  curative  bv  tl" 
means.    How  far  the  claim  recently  made,  especially  by  Continental  sure 
that  the  mortality  may  bo  materially  diminished  by  operative  interference-^ 
just  one,  must  remain  undecided  until  a  larger  number  of  cases,  unsuccessful8 
well  as  successful,  are  recorded.* 

The  following  varieties  are  of  much  practical  importance  to  the  surgeon  • 

A.  The  Ascitic— -Here  the  inflamed  peritoneal  sac  and  its  contents  are  studded 
as  far  as  can  be  seen,  with  hosts  of  grey  "sago  grain"  granulations,  tending  t 
become  confluent.    Caseation  is  absent  or  only  present  in  a  very  early  'stage  Th! 
fluid  is  rarely  sero-purulent.  Adhesions  are  absent  or  insignificant.  The  fluid  her 
may  be  localised  and  encysted.    The  ascitic  form  may  come  on  very  insidious/-' 
and  is  not  uncommonly  the  subject  of  a  mistake  in  diagnosis.    B.  The  Caseath 
and  Purulent.— Here  caseation  is  always  present ;  the  amount  of  pus  varies."  Usual']' 
this  is  abundant,  and  is  too  often  encysted,  imperfectly,  in  many  collection^ 
More  rarely  the  caseation  is  dry,  unattended  with  effusion,  the  intestines  beine 
matted  together  by  adhesions  which  are  themselves  infiltrated  and  caseatic? 
If  the  adhesions  are  separated  hosts  of  small  loculi  present  themselves  with 
scanty  fluid,  usually  purulent.    The  caseating  is  the  variety  which  we  see  so 
typically  in  wasted  children  with  hectic,  vomiting,  and  diarrhcea.f     C.  77. 
Fibrous. — This  is  the  rarest,  but  a  favourable  variety.    The  bacilli  are  probably 
scanty.    Caseation  is  absent,  and  any  fluid  present  not  purulent  and  scanty. 

In  this  form  and  the  second,  if  such  parts  as  the  omentum  and  mesentery  arc- 
densely  infiltrated,  a  new  growth  may  be  closely  simulated. 

Question  of  Operation  in  Tubercular  Peritonitis.— Iam  of  opinion 
that  in  the  claim  made  of  late  years,  that  the  mortality  of  tubercular  peritonitis 
has  been  diminished  by  operation,  cases  of  the  ascitic  variety  which  are  most 
favourable  for  operation  have  not  been  sufficiently  kept  apart  from  the 
purulent  in  which  the  outlook  is  very  different.  Again,  it  is  useless  to  publish 
accounts  of  operations  for  the  ascitic  variety  at  once,  as  recurrence  may  easilv 
occur.  The  following  indications  appear  to  me  to  justify  operative  inter- 
ference :  (i)  Failure  of  medical  treatment,  the  patient  losing  ground,  the  fluid 
persisting,  &c.  In  hospital  cases  where  sea-side  air,  &c,  cannot  be  obtained, 
resort  to  operation  is  earlier  justifiable  ;  (2)  where  tapping  has  failed,  as  I  believe 
it  always  will ;  (3)  where  suppuration  is  probable ;  (4)  where  any  especially 
grave  symptom  is  present,  as  pain  and  wasting  ;  (5)  where  intestinal  obstruction 
seems  threatening. 

Where  the  tubercular  disease  of  other  organs,  such  as  the  lung, 
is  present,  abdominal  section  will  be  contra-indicated,  but  not 
necessarily  so  if  other  serous  or  synovial  cavities  are  involved. 

It  is  evident  that  the  more  the  disease  approximates  to  the 
"  fibrous "  variety  (vide  supra),  the  less  is  operative  interference 
indicated.   ___ 

*  Dr.  H.  P.  Hawkins,  a  careful  and  critical  writer,  is  of  opinion,  from  the 
examination  of  100  cases  consecutively  treated  at  St.  Thomas's  Hospital,  that 
there  is  but  little  difference  in  the  mortality  whether  operation  is  resorted  to  or 
not.  Such  slight  difference  as  does  occur  is  in  favour  of  operation  (St.  Thtmm  < 
Hosp.  Rep.,  1892). 

t  It  is  in  this  form  that  ftecal  fistula  may  occur  from  adhesion  of  a  sottenea 
coil  of  intestine  to  the  abdominal  wall. 
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*■  »     THflre  is  little  that  need  be  added  to  the  full 

*Sffl**£ ^  the  heading  of  Diffuse  Septlc 

^fmost  important  to  draw  off  all  the  fluid  whether  this  be 
in  VnT  wee  ,  or  purulent  and  septic.  We  do  not  know  how 
S£i£d  section  destroys  the  bacilli.  The  withdrawal  of  a  vital 
JS£  a  vital  moisture,  the  improved  absorption  are  probably 
K  to  the  life  of  the  bacillus;*  whilst  the  patient's  chances  are 
of  course  improved,  as  in  drainage  of  other  purulent  collections,  by 
the  relief  of  pain,  tension,  hectic,  &c.  .   .  . 

Where  the  fluid  is  ascitic,  or  if  purulent  not  foul,  irrigation  wdl 
„nt  be  required.  Drainage  should  certainly  be  dispensed  with  in 
Jhe  "ascitic"  variety.  When  the  fluid  is  purulent,  and  especially 
if  it  be  foul,  drainage  should  be  employed  according  to  the  direc- 
tions given  at  p.  818. 

ENTEROSTOMY.— FORMATION  OF  AN  ARTIFICIAL 
ANUS  IN  THE  SMALL  AND  LARGE  INTESTINE. 

This  subject  has,  in  part,  been  already  considered  under  Colotomy, 
I  now  allude  to  it  again  to  aid  my  readers  when  they  have  to  face 
the  following  indications:  A.  Chiefly  referring  to  the  Small 
Intestine  and  the  Acute  Intestinal  Obstruction.—^,  (i)  When 
the  surgeon  cannot  detect  the  site  of  obstruction,  or  where  he  finds 
it,  but  cannot  remove  it — e.g.,  a  complicated  band — nor  resect  the 
intestine  owing  to  the  local  or  general  conditions — under  these 
circumstances  he  may  be  driven  to  open  the  small  intestine  as  near 
the  csecum  as  possible,  utilising  his  incision  in  the  middle  line.f 
(2)  When  the  surgeon  decides,  owing  to  the  patient's  condition, 
not  to  perform  an  ordinary  abdominal  section,  but  to  relieve  the 
distension,  &c,  by  opening  the  bowel  above  the  obstruction,  usually 
by  what  is  called  Nelaton's  operation.  Such  operations  are  only 
palliative,  and  are  only  to  be  made  use  of  when  the  adoption  of 
other  and  more  desirable  courses  is  impossible,  or  when  the 
surgeon  feels  sure  he  can  open  the  small  intestine  low  down.t  It 
has  been  urged  by  those  who  have  recommended  such  opera- 
tions— e.g.,  Nelaton,  1840 — that  some  obstructions  relieve  them- 
selves if  a  temporary  outlet  has  emptied  the  accumulation  above. 
This  may  be  true  of  a  very  small  number  of  cases — e.g.,  volvuli 

*  Dr.  Cameron,  of  Huddersfield,  suggests  that  the  fluid  contains  toxic  chemical 
products  resulting  from  the  growth  of  the  tubercle  bacilli ;  that  this  poisonous 
fluid  is  absorbed,  and  exerts  a  deteriorating  influence  upon  the  tissues  and  the 
general  health,  the  establishment  of  the  disease  in  other  organs  being  thus 
favoured  (R.  L.  Knaggs,  Clin.  Soc.  Trans,  vol.  xxi.  p.  37).  This  careful  paper 
relates  one  of  the  earlier  English  cases  successfully  treated  by  abdominal 
section. 

t  An  objection  to  this  course  is  given  at  p.  688. 

t  If  the  opening  be  high  up  in  the  small  intestine,  death  from  inanition  is 
certain. 
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which  have  not  gone  too  far,  and  loops  which  are  incarcerate 
rather  than  strangulated.  Another  point  urged  in  favour  of  tl 
operation  is  that  it  involves  much  less  shock  and  disturbance  of 
the  abdominal  contents.  This  last  is  true.  But,  from  what  T 
have  seen,  this  operation  usually  fails,  by  leaving  irrecoverable 
mischief  behind  in  the  very  cases  to  which  it  is  best  suited— vi 
acute  obstruction  where  the  lesion  cannot  be  found,  or  where  it 
cannot  be  dealt  with,  or  is  beyond  recovery.  Even  if 'it  succeed  it' 
is  at  the  cost  of  great  and  lasting  inconvenience.  Owin^  to  the 
liquid  state  of  the  contents,  control  is  very  much  less,  and  the 
rawness  and  eczematous  state  of  the  tissues  adjacent  to  the  opening 
is  productive  of  the  greatest  discomfort. 

Finally,  it  is  probable  that  in  many  cases  enterostomy  will  be 
replaced  by  intestinal  anastomosis  or  short  circuiting  (q.v.). 

Formation  of  an  Artificial  Anns  in  the  Middle  Line  (Fig.  180). 
— The  contents  of  the  peritoneal  sac  having  been  shut  off  by 
gauze  tampons,  and  sponges,  the  surgeon  makes  an  artificial 
anus  by  one  of  the  following  ways :  A  loop  of  intestine,  as  near 
the  obstruction  as  possible,  being  chosen  by  its  distension,  conges- 
tion, &c,  it  is  brought  outside,  and  as  much  of  the  median  incision 
as  is  feasible  is  safely  closed  with  sutures.  Those  sutures  which 
have  to  be  placed  nearest  the  intestine  should  not  be  tied,  but 
kept  clamped  with  Spencer  Wells'  forceps,  so  that  the  surgeon  may 
easily  draw  out  or  replace  some  of  the  intestine  as  he  requires.  If 
on  withdrawing  the  loop  of  intestine  to  be  opened  it  is  possible  to 
empty  a  knuckle  of  it  into  adjacent  parts,  and  then  shut  off  this 
with  one  of  the  varieties  of  clamps  (p.  858),  it  will  greatly  facilitate 
the  remaining  steps.  The 'intestine  is  now  fixed  either  by  some 
form  of  rod  and  sutures,  or  by  sutures  alone.  In  either  case.,  if 
there  be  time,  the  parietal  peritonasum  may  be  sutured  here  and 
there,  by  points  of  fine  silk  passed  with  round  needles,  to  the 
peritoneal  coat  of  the  intestine  so  as  to  shut  off  the  general 
peritoneal  sac*  Then  a  -piece  of  suitable  bougie,  glass  rod, 
&c,  which  has  been  boiled,  is  passed  through  the  rnesentery 
by  Mr.  Reeve's  plan  (p.  705),  avoiding  any  vessels,  so  as  to 
keep  the  loop  well  out  of  the  abdomen.  The  clamps  are  then 
taken  off,  and  if  too  much  bowel  has  been  withdrawn  some 
returned,  the  parietal  wound  now  closely  sutured  up  to  the  pro- 
jecting gut,  and  a  few  sutures  placed  between  the  intestine  and 
the  margin  of  the  wound.  These  must  not  enter  the  lumen  of  the 
bowel.  Finally  there  must  be  no  twisting  of  the  gut  as  it  is 
brought  out.  If  the  rod  is  used,  care  must  be  taken  that  too  much 
of  the  gut  is  not  prolapsed,  a  point  rather  difficult  to  secure  by  this 
method.  The  smaller  the  prolapsus  consistent  with  safety — %.e., 
non-contamination  of  the  peritoneal  sac — the  less  the  irritation 
and  bleeding  from  friction  of  the  clothes,  &c.,  in  the  future. 

*  Great  care  must  be  taken  not  to  perforate  the  lumen  of  the  bowel.  This  1? 
much  facilitated  by  first  emptying  and  clamping  the  coil. 
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,  the  smaller  the  opening  to  be  closed  by  any  subsequent 
ant  ^nT  his  prove  feasible.  If  sutures  alone  are  used  most 
°Kl  Xve  steps  are  the  same,  but  extra  care  must  be  taken  m 
°  thVthe  pSetal  wound,  so  as  to  support  the  intestine  which  » 
ffi  the  artificial  anus,  and  additional  sutures  must  be  passed 

* pI,  the  edcres  of  the  wound  in  the  parietes  and  the  bowel. 
g^^toSflSd  much  caution  will  be  required  lest  the  lumen 


Fig.  179. 


Fig.  180. 


Fsecal  fistula.  The  parietal  and  in- 
testinal peritonaeum  have  been  united 
by  a  continuous  suture  (Kocher).  This 
figure  should  be  contrasted  with  Fig. 
180,  which  shows  an  artificial  anus. 
Here  there  is  no  prolapsus  and  no  spur, 
this  opening  being  intended  for  tem- 
porary purposes. 


Formation  of  an  artificial  anus.  A  con- 
tinuous suture  has  been  used  (Kocher).  It  is 
evident  that  there  will  be  a  good  spur  and 
plenty  of  prolapsus;  much  of  this  will  be  cut 
away  later  on  (p.  704).  This,  which  is  in- 
tended for  a  permanent  opening,  should  be 
contrasted  with  Fig.  179,  which  shows  a  faecal 
fistula  only. 


is  opened  and  the  wound  infected.  The  employment  of  the  con- 
tinuous suture  is  shown  in  Fig.  1 80. 

Opening  the  Bowel —If  it  be  possible  a  few  hours  should  be 
allowed  to  elapse.*  But  if  immediate  relief  is  required  one  of  the 
following  methods  may  be  adopted.  The  whole  of  the  wound,  save 
where  the  opening  is  to  be  made,  is  covered  with  iodoform  and  the 
sutured  edges  may  be  sealed  with  collodion  and  iodoform.  (1)  The 
bowel  may  be  opened  by  a  trocar  and  cannula  which  have  been 
passed  through  a  piece  of  thin  india-rubber  sheeting  (Cripps) 
so  that  the  fluid  feces  do  not  flood  the  wound,  &c.  As  soon  as 
the  cessation  of  the  flow  makes  it  feasible,  the  numerous  small 
sutures  between  the  intestine  and  the  edges  of  the  skin  may  be 
reinforced  by  others,  which  can  now  be  more  easily  inserted. 
Another  very  useful  precaution  is  to  insert  a  temporary  suture  into 


*  If  this  delay  is  possible,  a  guiding-stitch  should  be  inserted  (not  entering  the 
lumen  of  the  bowel)  at  the  point  where  the  opening  will  be  made.  This  render? 
easy  what  otherwise,  owing  to  the  rapid  alterations  in  the  surface  of  the  bowel 
and  landmarks,  may  prove  very  difficult 
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the  intestine,  close  to  where  the  opening  is  to  be  made,  so  that 
by  pulling  on  this  the  surgeon  can  keep  the  bowel  forwards  and 
the  flow  away  from  the  wound.  If  the  trocar  and  cannula  are  not 
forthcoming,  the  patient  having  been  brought  to  the  edge  of 
the  table  and  partly  turned  on  to  one  side,  the  wound  is  protected 
with  the  above  precautions,  and  the  intestine  opened  by  a  small 
incision,  the  faaces  as  they  escape  being  quickly  washed  away 
from  the  wound  by  a  gentle  stream  of  boiled  water.  A  third' 
method,  and  the  one  I  prefer,  is  to  make  use  of  a  Paul's  tube  (Pig 
181,2).  I  have  already  referred  to  the  use  of  the  larger  size  in  the 
performance  of  colotomy  (p.  706). 

The  glass  tubes  are  made  in  two  sizes.  That  used  for  the  colon  or 
rectum  (p.  1094)  (Fig.  181,1)  has  been  improved  in  shape  by  Messrs. 

Wright  &  Co.,  of  New  Bond  Street,  who  have 
FlG-  l8l<  succeeded  in  bending  it  at  the  proper  angle, 

which  avoids  all  strain  on  the  bowel.  It 
measures  5  inches  in  length  by  1  in  diameter, 
has  a  double  rim  at  the  bowel  end  and  a 
single  rim  at  the  distal  end,  and  is  bent  at  a 
right  angle.  The  tube  for  the  small  intestine 
(Fig.  181,  2)  is  as  light  as  is  consistent  with 
sufficient  strength.  It  measures  2\  inches 
by  \  an  inch,  and  is  bent  at  a  right  angle 
at  the  distal  end.*  Fasces  from  the  large 
tube  are  received  into  a  jaconet  bag 
containing  wood  wool,  or  other  absorbent  material,  except  the  first 
rush  in  cases  of  obstruction,  which  is  best  received  in  a  basin.  To 
the  small  one  an  india-rubber  tube  is  attached,  which  conveys  the 
liquid  fasces  of  the  small  intestine  into  a  bottle  beneath  an  antiseptic 
fluid  (Paul,  Liverpool  Mecl.  Chir.  Journ.,  July,  1892).  Two  obj<  ctions 
have  been  made  to  the  use  of  these  tubes.  One,  that  it  is  difficult  to 
insert  the  tube  without  the  risk  of  letting  some  faeces  escape  over 
the  wound.  This  is  certainly  true  when  the  intestine  is  distended 
and  the  faaces  fluid.  If,  however,  the  loop  to  be  opened  is  emptied 
into  adjacent  bowel,  and  temporarily  clamped  if  possible  (p.  822), 
the  introduction  of  the  tube  is  greatly  simplified ;  otherwise,  the 
operator  may  safely  trust  to  drawing  out  the  bowel  as  much  as 
possible  and  isolating  it  with  gauze.  The  other  objection  is  that 
the  silk  ligature  may  cut  its  way  through  too  quickly,  especially  if 
the  bowel  is  much  congested.  Thus,  the  tube  may  be  loose  in  two 
or  three  clays;  but  it  not  unfrequently  remains  for  a  week  firmly 
adherent,  partly  because  some  of  the  circulation  becomes  re- 
established beyond  the  ligature,  and  partly  owing  to  the  copious 

*  In  either  case,  the  end  with  the  double  rim  is  introduced  into  a  small 
incision  made  in  a  loop  of  intestine,  drawn  out  if  possible  and  safely  shut  off 
with  an  aseptic  gauze-packing.  The  end  thus  inserted  is  then  securely  tied  in  with 
a  silk  ligature  of  sufficient  stoutness.  While  this  is  being  tied,  an  assistant  with 
two  pairs  of  dissecting  forceps  should  keep  the  edges  of  the  opening  in  the  bowel 
well  pulled  up  over  the  rim  of  the  tube. 
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nidation  of  lymph,  which  covers  the  bowel  to  the  very  end,  quite 
Concealing  the  ligature  (Paul).  If  the  tube  becomes  loose  too 
soon  two  or  three  Spencer  Wells'  forceps  should  be  applied  to  the 
margins  of  the  opening  in  the  bowel,  so  as  to  keep  this  forward 
until  the  parts  are  more  firmly  healed. 

I  have  given  (p.  S7S)  a  case  in  which,  in  1S95,  after  dividing  two  bands  in  a 
case  of  acute  intestinal  obstruction  admitted  on  the  fourth  day,  I  drained  the 
intestines  by  a  Paul's  tube  tied  into  the  worst  of  three  gangrenous  patches 
uresent.  Vomiting  with  some  tympanites  continuing,  I  had  an  ounce  of  castor-oil 
oiven  by  the  tube.  Abundant  flatus  was  soon  passed  per  rectum,  and  recovery 
steadily  followed.  Owing  to  the  patient's  brutish  behaviour — he  was  discovered 
on  the  point  of  drinking  his  urine,  he  took  solid  food  from  other  patients,  and 
tive  days  after  the  operation  pulled  the  tube  out  of  the  bowel — a  fecal  fistula 
followed,  which  I  closed  by  the  method  given  at  p.  878. 

Another  means  of  relieving  a  distended  bowel  is  aspiration,  as 
advised  by  Mr.  Greig  Smith  (p.  783). 

Nelaton's  Operation.  Right  Iliac  or  Inguinal  Enterostomy. 
Operation. — A  horizontal  incision,  about  2  inches  long,  is  made 
a  little  below  the  centre  of  a  line  drawn  from  the  umbilicus  to  the 
right  anterior  spine,  or  one  lower  down  parallel  with  the  outer  part 
of  Poupart's  ligament.  The  CEecum  having  been  made  out  to  be 
empty,  the  relation  of  this  to  the  distended  coils  which  are  present 
in  the  wound  should,  if  feasible,  be  made  out,  so  that  the  small 
intestine  may  be  opened  as  low  down  as  possible  (p.  822).  In 
making  the  opening  those  details  already  fully  given  (p.  822)  must 
be  followed. 

B.  Conditions  chiefly  affecting  the  large  Intestine  and 
bringing  about  Chronic  Intestinal  Obstruction. — Enterostomy 
under  these  conditions  has  been  already  referred  to  in  the  account 
of  colotomy. 

Given  a  case  in  which  the  obstruction  is  somewhere  in  the 
large  intestine,  where,  though  perhaps  the  onset  has  been  given 
as  acute,  the  surgeon  is  clear  from  the  age,  history,  &c,  that 
it  is  really  a  case  of  acute  on  chronic  mischief  (p.  777)  the  follow- 
ing courses  are  open  to  him  : 

1.  If  the  patient's  condition  admit  of  it,  this  is  the  one  I 
prefer.  An  incision  being  made  below  the  umbilicus,  the  surgeon 
examines  first  the  sigmoid  and  then  the  large  intestine  up  to  the 
cascum.  The  obstruction  having  been  found,  the  surgeon  must  deal 
withit  according  to  the  patient's  condition  and  his  own  surroundings. 
Many  will  prefer  to  close  the  median  incision  and  perform  a  lumbar 
colotomy  on  the  right  or  left  side,  according  to  the  position  of  the 
obstruction.  Others  will  bring,  if  possible,  the  cascum  or  sigmoid 
or  transverse  colon  into  the  median  incision  and  establish  the 
artificial  anus  there.  I  have  stated  at  p.  688  my  objections  to  thus 
drawing  a  piece  of  rather  fixed  large  intestine  up  into  the  middle 
line.  For  my  own  part,  having  made  out  the  obstruction,  I  should 
prefer  to  deal  with  it  as  follows,  mentioning  only  the  more  usual 
sites  (footnote,  p.  688).  If,  as  is  most  frequent,  it  is  in  the  sigmoid, 
J-  should  close  the  median  incision,  and  bring  out  the  sigmoid 
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with  the  obstruction,  and  keep  the  loop  outside  with  a  rod  an 
sutures  (p.  705),  and  open  it  at  once  or  a  little  later.  Thi 
would  give  the  opportunity  of  resecting  the  affected  loop  late 
on.  Another  course  would  be  to  close  the  median  incision  an 
perform  a  left  lumbar  colotomy.  If  the  obstruction  was  in  th 
splenic  flexure  I  should  try  to  bring  the  transverse  colon  out  int. 
the  top  of  the  median  incision  prolonged  upwards,  and  open  thi'. 
intestine  (p.  713).  If  the  disease  is  in  the  hepatic  flexure,  a  rich 
lumbar  colotomy  would  be  indicated,  the  median  wound  beim 
closed.  If  lower  down,  the  caecum  must  be  opened.  Ihavepoiute! 
out  at  p.7 1 2, the  chief  objection  to  this  step,  viz.,  the  liquid  characte 
of  the  escaping  faeces. 

Operation. — Wherever  the  opening  is  made,  the  details  alreach 
so  fully  given  at  pp.  706  and  823  will  suffice. 

UNION  OF  DIVIDED  OR  INJURED  INTESTINE  BY 
SUTURE  OR  OTHERWISE. 

Sutures. — The  number  of  methods  devised  are  very  numerous 
most  have  quickly  become  obsolete.  I  shall  only  refer  to  foui 
here,  as  those  with  which  I  am  personally  acquainted,  and  thost 
which  will  be  found,  011  the  whole,  the  simplest  *  and  the  most 
efficient.  And  first  as  to  the  essentials  of  a  good  intestinal 
suture.    The  chief  are  : — 

(1)  It  must  be  simple  ;  one  that  can  be  rapidly  introduced,  and 
one  which  will  effectually  close  the  wound,  and  hold  it  secure 
until  the  parts  are  firmly  healed.  (2)  In  its  introduction,  atten- 
tion must  be  paid  to  the  following  :  (a)  The  sutures,  when  applied 
from  and  knotted  outside,  must  not  pass  through  the  mucous  coat, 
otherwise  they  may  draw  septic  fluids  from  within  the  bowel  to 
the  peritonaeal  surface,  (b)  Each  suture  should  pass  down  to. 
and,  if  possible,  take  up  a  little  of  the  submucous  coat,  which 
is  relatively  strong  and  thick.  In  any  case,  each  suture  must 
take  a  sufficiently  firm  hold,  so  as  not  to  cut  out  when  any  strain 
is  put  upon  it,  e.g.,  by  peristalsis  or  distension,  (c)  Attention 
must  be  paid  to  the  risk  of  sloughing  along  the  edges  if  too  many 
sutures  be  used,  or  if  they  be  tied  with  strangling  tightness. 
(d)  The  material  used  must  be  unirritating  and  sufficiently  durable. 
Tine  Chinese-twist  silk,  thoroughly  sterilised  by  boiling  and  pre- 
servation in  carbolic  acid  lotion  (1  in  20) t  is  the  best  material: 
The  sutures  are  best  introduced  by  the  ordinary  fine,  round  sewing- 
needle,  the  aperture  of  which  is  at  once  plugged  by  the  thread 
which  follows,  while  its  round  shaft  does  not  wound  small  vessels 

*  Thus,  I  have  not  described  the  methods  of  Gely  or  Bishop,  good  as  they  are, 
believing  the  four  given  to  be  amply  sufficient  and  more  easily  applied. 

f  I  name  this  strength  so  as  to  allow  of  evaporation.  It  is  somewhat  too 
strong  for  a  newly  made  wound  or  the  surgeon's  hands. 

%  Catgut  should  not  be  used.  Unless  very  carefully  prepared  it  is  unreliable ;  rt 
runs  less  smoothly,  and  makes  a  harder  knot.    Horsehair  is  referred  to  at  p.  834. 
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,  ,    the  ordinary  triangular-pointed  needle,  which  is  not  needed 
p  owiuo-  to  the  readiness  with  which  the  intestinal  coats  are 
Ptrited     Fine  curved  needles  must  be  used  to  introduce  the 
Zres  from  within  (Fig.  248).    It  will  save  much  time  to  have 
Lv  needles  threaded  and  secured  on  lint  in  carbolic  acid  lotion. 
Impossible,  as  many  should  be  threaded  as  there  will  be  sutures, 
noth  continuous  and  interrupted.    These  should  be  kept  apart. 

Chief  varieties  of  Suture.— (i)  The  continuous  suture  (Fig.  185). 
This  has  the  advantage  of  being  very  quickly  applied.  If  the  points 
of  entrance  and  exit  be  at  some  little  distance  from  the  margins 
of  the  wound,  the  serous  surface  will  be  distinctly  inverted  and 
well  apposed.  The  objections  to  it  are  mainly  two.  (a)  If  one 
part  of  it  becomes  loose,  the  whole  is  liable  to  become  insecure. 


Fig.  183. 


Fig.  182. 


I 

w 
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Five  sutures  introduced  by  Lembert's 
method.  (MacCormac.) 


Lembert's  suture,  as  used  by  Sir  W. 
MacCormac  in  two  successful  cases  of 
intra-peritonseal  rupture  of  the  bladder. 


(b)  It  is  difficult  in  tightening  it  to  secure  even  tension  all  along 
the  line,  (c)  If  the  bowel  contract,  the  whole  suture  may  become 
loosened,  and  the  wound  gape.  Thus  this  suture  is  not  to  be 
trusted  to  by  itself,  but  when  used  in  combination*  with  Lembert's 
it  is  most  valuable,  (ii)  Lembert's  suture,  (Figs.  182  to  184). 
The  value  of  this  depends  on  the  fact  that  it  fulfils  in  an  eminent 
degree  the  condition  first  pointed  out  by  the  introducer,  that  to 
obtain  union  of  an  intestinal  wound  it  is  absolutely  needful  to 
bring  and  keep  the  serous  surfaces  in  contact.  Each  suture 
should  be  inserted  not  less  than  J  inch  from  the  cut  edge,  and  run 
along  deeply  in  the  muscular  or  in  the  submucous  coat ;  it  is  then 
made  to  emerge  just  wide  of  one  cut  edge,  re-inserted  just  beyond 
the  opposite  edge,  then  at  once  made  to  travel  between  the  coats 
and  to  emerge  as  before. 

Instances  of  combination  are  when  the  continuous  suture  is  used  from 
within  and  Lembert's  from  without ;  or  when  both  are  inserted  from  without, 
first  the  continuous  and  then  the  Lembert's,  in  closing  the  ends  of  resected  in- 
testine, between  which  a  lateral  anastomosis  is  about  to  be  made. 
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The  following  points  require  especial  attention  •  (A  TUa  i 
should  be  inserted  about  \  inch  from  each o1her> ( % 

Fig.  184. 


Suture  of  resected  intestine.  (Greig  Smith. )  Two  sheathed  Makins'  clamps 
are  in  position.  The  mesentery  has  been  divided  close  to  the  intestine.  Its  cut 
edge  is  drawn  together  by  a  purse-string  stitch,  which  leaves  free  small  flaps  of 
peritoneum,  which  can  be  grafted  on  to  the  base  of  the  line  of  union. t  Four 
sutures  are  inserted  into  the  opposite  sides  of  the  resected  gut,  and  careful  traction 
made  on  them  by  an  assistant.  This  raises  a  well-defined  fold  along  the  edge  of 
the  gut,  which  makes  the  insertion  of  sutures  more  easy  and  regular. 

*  Mr.  Treves  puts  them  closer.  Thus  (Opera*.  Surg.,  vol.  ii.  p.  507)  he  says: 
"The  closeness  of  the  sutures  to  one  another  must  vary  according  to  circum- 
stances. They  may  usually  be  estimated  at  about  ten  to  the  inch.  It  will  rarely 
be  safe  to  apply  them  less  closely  than  this." 

f  Other  methods  of  dealing  with  the  mesentery  are  given  at  p.  S63,  Figs.  2 16, 2 17. 
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•  flrsion  of  the  edges  and  contact  of  the  serous  surfaces  must  be 
nred  this  being  effected  by  entering  the  sutures  at  a  sufficient 
Stance  from  the  edges  (in  Fig.  184  this  is  not  sufficient),  and  by 
assistant  aiding  the  inversion  by  dipping  in  the  surfaces,  just 
hefore  each  batch  of  sutures  is  tied,  with  a  probe.  (3)  Much  con- 
f  ision  and  entanglement  will  be  saved  if  the  sutures  are  tied  in 
batches  of  four  or  six,  and  cut  short.  (4)  Each  needle  should  carry 
only  enough  silk  for  one  or  at  most  two  sutures,  otherwise  there  is 
much  coiling  and  catching  about,  perhaps  on  surfaces  not  aseptic, 
0f  a  long  thread.  Mr.  Caird  (JEdm.  Med.  Journ.,  vol.  ii.  1895, 
jj^)  o-ives  some  hints  on  circular  enterorraphy  which  will  be  found 
very  helpful.  Suture  "  is  simplified  by  the  introduction  of  three  or 
more  provisional  loops,  which  serve  to  steady  and  approximate  the 
edo-es  which  have  to  be  united.  The  loops  pass  through  the  whole 
thickness  of  the  gut.  The  first  should  be  inserted  at  the  mesen- 
teric margin,  the  other  two  equidistant  from  it.  Any  surplus 
protruding  mucous  membrane  is  now  snipped  away,*  the  ends  of 
the  first  and  second  loops  are  held  tense,  and  a  continuous  suture 
is  carried  through  the  whole  thickness  of  the  gut  from  the  first  to 
the  second  loop.  The  second  and  third  loops  are  now  held  tense, 
and  the  suture  continues  to  close  the  second  segment  of  the  circle, 
after  which  there  only  remains  to  make  the  third  segment  of  the 
gut  tense,  and  the  suture  now  travels  from  the  third  to  the  first 
loop,  and  completes  the  union  of  the  divided  intestine.  Now 
follows  over  this  the  most  important  stitching  in  the  form  of  a 
continuous  Lembert  suture.  The  provisional  loops  are  then  with- 
drawn, and  additional  Lembert  sutures  are  inserted  over  the  site 
they  occupied,  as  well  as  at  any  weak  spot  which  seems  to  require 
it ;  for  example,  at  the  mesenteric  insertion.  It  is  on  the  Lembert 
sutures  we  rely  for  secure  union  and  safety  from  leakage.  A 
careful  scrutiny  is  now  made  of  the  junction,  the  gut  is  carefully 
cleansed  anew  with  a  stream  of  sterile  salt  solution  and  moist 
gauze."  Before  passing,  as  Mr.  Caird  advises,  provisional  sutures 
through  the  whole  thickness  of  the  intestine,  care  must  be  taken 
that  the  mucous  membrane  is  clean.  Bier  (Arch.  f.  Klin.  Ghir., 
xlix.  4)  concludes  that  there  is  no  safer  or  simpler  method  of 
intestinal  suture  than  Lembert's,  one  row  of  interrupted  sutures 
being  used.  In  fifteen  cases  of  resection  of  the  intestine 
thus  treated,  two  died;  in  neither  was  the  fatal  result  due 
to  the  method  employed.  The  time  taken  was  from  fifteen 
to  twenty  minutes.  V.  Bergmann,  Trendelenberg,  and  other 
Continental  surgeons,  have  borne  equally  important  testimony  to 
the  value  of  this  well-tried  suture.  A  successful  case  of  pylo- 
rectomy,  by  Dr.  Adams  of  Glasgow,  quoted  at  p.  918,  in  which  a 
single  continuous  Lembert's  suture  (catgut)  was  used,  may  be 
compared  with  the  above  cases  of  Bier.    They  all  show  that  in  skilled 


The  question  of  "  snipping  away  superfluous  mucous  membrane  "  is  again 
alluded  to  at  p.  890. 


} 

S30  OPERATIONS  ON  THE  ABDOMEN. 

liands,  and  when  the  patient's  condition  is  fairly  good,  suturing 
alone  without  any  especial  apparatus  may  be  safely  trusted.  Tht 
inversion  must  of  course  be  sufficient,  (iii)  The  Czerny-Lembert 
suture.  This  is  only  Lembert's  suture  reinforced  by  a  deep  row. 
in  order  to  bring  together  accurately  the  margins  of  the  mucous 
membrane,  as  well  as  to  approximate  more  accurately  the  serous 
surfaces.  The  introduction  of  the  first  or  deep  row,  which  take 
up  the  mucous  membrane  only,  is  shown  in  Fig.  248.  It  will  be 
seen  there  that  these  sutures  are  knotted  within  in  the  lumen  of 
the  bowel ;  but  as  advised  by  the  authors  of  the  American  Text-  \ 
book  of  Surgery  (2nd  edit.  p.  725),  it  is  much  better  to  make 
this  stitch  extra-peritonaeal,  and  cut  the  threads  short  to  the  knot.  I 
The  deep  row  of  sutures  is  then  buried  by  the  Lembert  sutures. 

A  possible  objection  will  occur  here  to  the  minds  of  many.  It  is  obvious  that 
in  this  case  in  order  to  bury  the  first  row  sufficiently  the  Lembert  stitches  must 
be  passed  at  an  extra  distance  from  the  edges,  or  the  vascularity  of  these  will  be 
impaired.  This  will  ensure  very  deep  inversion,  additionally  safe  at  the  time ; 
but,  it  seems  to  me,  capable  of  producing  stenosis  of  the  bowel  later  on. 

The  Lembert  method  deserves  most  careful  attention  now, 
when  there  is  an  increasing  tendency  to  replace  the  recently 
introduced  plates,  buttons,  bobbins,  &c,  by  a  return  to  circular 
enterorraphy,  and  secondly  because  it  was  by  this  method,  or  a 
slight  modification  of  it,  that  Mr.  Lockwood,  Dr.  McCosh,  and 
others,  scored  such  striking  success  in  their  cases  of  resection  and 
immediate  suture  of  intestine  for  gangrene,  (vide  infra,  p.  861.) 
Whether  the  Czerny-Lembert,  or  a  continuous  suture  for  the 
mucous  membrane*  and  then  a  row  of  Lembert's  stitches  out- 
side, or,  thirdly,  a  continuous  Lembert  taking  up  just  the  edges, 
and  the  inversion  of  these  effected  by  a  second  row  of  Lembert's 
sutures  taking  up  a  wider  range  of  tissues — whichever  of  these 
should  be  adopted  must  at  present  remain  uncertain.  The  continuous 
suture  would  give  additional  speed,  and  the  risk  of  its  becoming 
loose,  if  the  bowel  contracted,  would  be  met  by  the  second  row. 


*  Hagedorn's  method  is  a  simple  way  of  inserting  the  continuous  internal  suture. 
It  is  thus  described  by  Mr.  Kendall  Franks  (Med.  Chir.  Trans.,  vol.  lxxvi.p.  223). 
For  suturiDg  the  mucosa  a  strongly  curved  needle  (half-circle)  is  used  :  for  the 
serous,  one  less  curved  (three-eighths  of  a  circle).  The  first  or  mucosa  suture 
begins  at  that  portion  of  the  intestine  corresponding  to  the  mesenteric  attach- 
ment. The  needle  transfixes,  beginning  from  within  outwards,  first  the  mucosa, 
then  the  muscularis  of  one  side,  then  back  again  through  the  muscularis  and 
mucosa  of  the  other  side  of  the  intestine.  The  suture  is  then  knotted,  but  the 
ends  are  not  cut  off.  The  two  ends  of  the  intestine  are  then  sewn  together  with 
a  continuous  stitch  until  half  of  the  circumference  has  been  gone  round,  trans- 
fixing always  in  the  same  order,  viz.,  mucosa,  muscularis— muscularis,  mucosa. 
So  far  the  suture  has  been  applied  sewing  from  inside.  When  the  centre  of  tne 
convexity  has  been  reached  the  order  must  be  reversed,  as  we  must  sew  from itne 
outside  The  continuous  suture  is  now  carried  on  round  the  other  halt  ot  cne 
circumference  in  the  reversed  order,  viz.,  muscularis,  mucosa-muco>a!  mus- 
cularis, until  the  mesenteric  border  is  again  reached.  The  suture  is  now  knotted 
to  the  end  left  free  at  the  first  knot. 
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Hut  the  case  quoted,  p.  9]  8,  of  pylorectomy  shows  that  if  the  inver- 
sion be  adequate,  a  single  row  of  Lembert's  sutures  will ^  suffice. 
/iv)  Halstead's  quilt  or  mattress  suture,  (Fig.  185).  _  The  dis- 
Lmiished  surgeon  who  introduced  this  method  claims  for  it  that 
M  it  is  so  safe  that  a  single  row  of  it  will  suffice ;  (2)  it  constricts 
the  tissues  less ;  (3)  it  tears  out  less  readily  if  submitted  to  tension. 

However  circular  enterorraphy  be  employed,  close  attention 
must  be  paid  to  these  points  shown  in  Fig.  186.  The  first  is  the 
triangular  space  which  is  formed  by  the  divergence  of  the  two 
layers  of  the  mesentery  at  their  junction  with  the  bowel.  This  is 
occupied  by  fat,  connective  tissues,  vessels,  and  nerves.    In  the 


Fig.  185. 
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To  the  left  the  continuous  suture  is  shown.    The  Section  through  jejunum, 

right-hand  figure  shows  the  continuous  one  inverted  (Mac  Cormac. ) 

and  buried  by  a  row  of  Halstead's  sutures.  ( Jessett. ) 

suturing  of  resected  intestine  this  space  must  be  obliterated  by 
sutures  passing  from  intestine  to  mesentery  (Figs.  216  and  218). 
Unless  the  stitches  thus  take  up  the  muscular  as  well  as  the  mucous 
coat,  extravasation  will  very  likely  result.  The  thickness  of  the 
bowel  is  also  to  be  noted.  The  muscular  layer  is  (Fig.  186)  com- 
paratively thick,  and  sutures  here  easy  of  introduction.  In  the  ileum 
this  coat  would  be  much  thinner  and  the  whole  tube  smaller. 

The  advantages  and  disadvantages  of  circular  enterorraphy  are 
given  at  p.  853,  where  this  method  of  uniting  intestine  is  compared 
with  other  means,  such  as  Murphy's  button,  Paul's  decalcified  bone- 
tubes,  Mayo  Robson's  bone  bobbins.  As  I  have  here  said,  I  am  of 
opinion  that  at  present,  for  some  time,  the  choice  lies  between 
circular  enterorraphy  alone  and  Mayo  Robson's  bobbin,  with  cir- 
cular enterorraphy  as  well. 

tht°8-T '  Rapid  Method  of  Performing  Enterectomy  without 
mpL    t  0f,any  Special  Apparatus.— At  the  present  time,  while  the  best 
eans  01  performing  enterectomy  are  still  sub  jmJkc,  and  as  it  will  certainly  have 
oe  performed,  under  widely  different  conditions,  in  verv  different  ways,  the 
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following  deserves  mention  on  account  of  its  simplicity.*    It  will  be  f     n J 
described,  Brit.  Med.  Journ.,  1896,  vol.  i.  p.  903.  The  method  consists  in  turnW 
back  the  peritonaial  coat  of  one  end  of  the  small  intestine,  suturing  the  muscul-  • 
coat  thus  exposed  to  the  peritonieal  coat  of  the  other  end  of  the  intestine  sul" 
sequently  turning  down  the  reflected  portion  of  peritonseum  over  the  first  rowof 
sutures,  which  are  thus  completely  buried,  and  suturing  the  deep  surface  of  th 
reflected  peritoneum  to  the  unreflected  serous  surface  on  the  other  end  of  the 
intestine.    Thus  a  double  sero-fibrous  union  is  obtained  which  will  unite  both 
quickly  and  firmly.    The  inner  sutures  are  passed  through  the  muscular  coat  of 
one  end,  and  the  muscular  and  peritonaeal  coats  of  the  other  end  of  the  bowel 
while  the  outer  sutures  include  the  peritonaeal  coats  only.    Each  row  of  suture' 
is  a  continuous  one.    The  second  one,  which  unites  the  peritonajum  reflected  oil- 
one  end  of  the  bowel  over  the  same  coat  unreflected  on  the  other,  begins  by 
uniting  the  triangular  gap  at  the  mesenteric  junction  (a  most  important  spot 
p.  831,  Fig.  186)  and  then  travels  round  the  bowel. 

This  method  has  at  present  only  been  used  once  on  the  living  subject,  and  that 
a  dog.  It  was  entirely  successful,  and  when  the  animal  was  killed  on  the  fifteenth 
day,  the  union  was  absolutely  water-tight,  and  there  was  no  material  contraction 
The  following  advantages  are  claimed  by  Dr.  Rogers  for  this  method :  (1)  It 
can  be  done  with  the  aid  of  the  instruments  in  a  pocket-case,  ordinary  round 
sewing  needles  being  used  (although  curved  intestinal  needles  are  to  be  pre- 
ferred), and  with  very  little  assistance,  and  is  therefore  likely  to  be  of  especial 
service  in  military  surgery  or  in  country  or  foreign  practice.  Yet  (2)  it  can  be 
completed  in  about  half  an  hour,  or  only  a  little  longer  than  the  time  required 
with  the  aid  of  such  special  appliances  as  plates,  buttons,  and  bobbins.  (3)  The 
junction  is  a  double  sero-fibrous  one,  and  hence,  asMx.  Greig  Smith  believes  (be. 
infra  cit.),  will  combine  the  maximum  of  rapidity  and  firmness.  (4)  The  mesenteric 
junction  can  be  made  very  firm  by  the  apposition  of  the  muscular  coat  of  one 
end  to  the  peritonaeum  of  the  other,  and  subsequent  covering  up  of  this  suture 
by  the  reflected  peritonaeum. 


MODIFICATIONS  OF  CIRCULAR  ENTERORRAPHY. 
AIDS  TO  ITS  PERFORMANCE,  OR  MEANS  OF  EE- 
PLACING  IT. 

Owing  to  the  objections  which  some  have  raised  against  circular 
enterorraphy,  other  methods  have  been  invented.  I  propose  only 
to  describe  those  which  have  stood  the  test  of  successful  trials  in 
the  human  subject,  as  well  as  giving  good  results  in  animals. 

Method    of    Maunsell.f — This  modification  of  circular 

*  This  method  has  not  yet  been  used  on  the  living  human  subject.  In  his 
departure  from  the  usual  rule  of  uniting  the  serous  coat  to  serous,  Dr.  Rogers 
has  followed  Mr.  Greig  Smith  (Brit.  Med.  Journ.,  1895,  vol.  i.  p.  1). 

■f-  H.  Widenham  Maunsell,  late  Lecturer  on  Surgery,  Otago  University  (Amr, 
Journ.  Med.  JSci.,  March  1892).  The  inventor  used  his  method  first  as  long  ago  as 
1886,  after  resection  of  the  small  intestine  "  for  cancer  "  in  a  child  aged  six.  The 
child  sank  on  the  sixth  day  ;  at  the  autopsy  the  segment  of  the  intestine  showed 
no  evidence  of  leakage.  Dr.  Wiggins,  New  York  Med.  Journ.,  Dec.  1,  1S94,  and 
in  his  pamphlet,  for  which  I  am  indebted  to  him,  relates  a  successful  case  in 
which  he  resected  six  inches  of  ileum  for  contusionand  perforation,  uniting  them 
by  this  method.  The  patient  was  well  ten  months  later.  Dr.  Wiggins  mentions 
a  case  of  Dr.  Harley's,  New  York  Med.  Journ.,  vol.  lvi.  pp.  302  and  4^4-  *n  which 
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tm-m-rwby  is  based  011  the  fact  that,  when  Nature  performs  enter- 
nvraphv' successfully,  she  does  so  by  the  process  of  invagination 
"  Ihesive  inflammation,  and  sloughing.   The  two  ends  of  the  bowel* 
are  brought  together  by  two  temporary  sutures  passed  through 

Fig.  187. 


This  and  the  next  three  figures  show  Maunsell's  modification  of  circular  enter - 
orraphy.  ABC.  Peritonasal,  muscular,  and  mucous  coats.  F.  Mesentery. 
D  D.  Temporary  sutures  by  which  the  lower  is  invaginated  into  the  upper  end. 
They  are  seen  to  emerge  through  a  slit  in  the  latter.  (From  Walsham's  Surgery  ; 
copied  from  Maunsell,  loc.  supra  cit.) 

all  the  coats  of  the  intestine  (D,  D,  Fig.  187),  one  being  placed  at 
the  mesenteric  junction  and  the  other  exactly  opposite.  These 
sutures  secure  the  peritonasal  covering  of  the  intestine,  and  serve, 


Fig.  188, 


G.  The  interior  of  the  lower  segment  which  is  invaginated  into  and  through 
the  opening  in  the  upper  segment  H.f 

later,  to  effect  invagination.  A  slit  about  ij  inch  long  having 
been  made  in  the  long  axis  of  the  free  border  of  the  proximal  part 
of  the  intestine,  about  an  inch  from  the  divided  end  of  the  gut,  the 
long  sutures  are  passed  up  through  the  lumen  of  the  bowel  and 

this  method  was  also  successfully  employed  for  the  resection  of  a  double  intus- 
susception and  carcinoma. 

*  The  preliminary  steps  as  to  clamps,  &c,  would  be  the  same  as  those  given  at 
P  858. 

T  Mr.  Stanley  Boyd  in  his  case  made  the  incision  in  the  distal  end,  and  in- 
vaginated, with  a  little  difficulty,  the  upper  larger  into  the  lower  small  end. 

3  G 
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out  of  the  slit ;  when  pulled  upon,  the  smaller  or  distal  end  of  rt< 
bowel  will  be  mvaginated  into  the  larger  and  drawn  out  of  X 
opening  in  this  (Fig.  188).    From  this  figure,  which  shows  the 


VlC.  189. 


H 


A.  The  needle  introducing  two  sutures  by  a  single  transit.    G  and  H  as  before. 

relative  position  of  the  layers  invaginated,  it  will  be  seen  that  the 
peritonaeal  surfaces  are  in  accurate  apposition  all  round.  While  an 
assistant  holds  the  ends  of  the  temporary  sutures  up  and  apart, 
the  surgeon  passes  a  long,  fine,  straight  needle,  carrying  stout 
horsehair,  or  very  fine  silkworm  gut,  through  both  sides  of  the  boweL 
taking  a  good  grip  (a  quarter  of  an  inch)  of  all  the  coats  (Fig.  189)! 

Fig.  190. 


H 


This  shows  the  line  of  junction,  the  peritonaeum  well  turned  in,  and  the  sutures 
and  knots  nearly  all  inside  the  gut.  One  or  two  sutures  are  seen  in  the  mesentery. 
G  and  H  as  before.  Above  H  would  be  the  longitudinal  slit  sewn  up  by  a  con- 
tinuous suture. 

The  suture  is  then  hooked  up  from  the  centre  of  the  invaginated 
gut,  divided,  and  tied  on  both  sides.  In  this  way,  twenty  swtwres 
can  be  rapidly  placed  in  position  with  ten  passages  of  the  needle.* 


*  Mr.  Stanley  Boyd  introduced  here  two  or  three  modifications  of  this  important 
stage,  which  may  be  useful.  Finding  that  time  was  lost  in  drawing  up  the  loops 
from  the  lumen  of  the  bowel,  and  in  selecting  corresponding  ends,  he  passed 
many  of  these  sutures  not  across  the  lumen  of  the  bowel  but  through  only  two 
walls,  and  tied  the  sutures  as  they  were  inserted.  He  found  that  great  care  was 
needed  to  ensure  that  the  cut  edges  of  the  peritonaeal  coats  were  equally  drawn 
up,  and  that  each  stitch  passed  a  good  quarter  of  an  inch  below  them,  for  the 
mucous  membrane  tends  to  prolapse  and  to  conceal  the  peritonasal  edges  which 
are  of  chief  importance.  Finally,  finding  the  ends  of  the  wet  silk  difficult  to 
push  up  and  disentangle,  he  used  horsehair.  This  if  sterilised,  and  not  brittle,  is, 
as  Mr.  Boyd  says,  a  safer  material  for  a  penetrating  stitch.  The  late  Dr.  Maunsell 
strongly  recommended  it  as  superior  to  silk.  The  longest  and  strongest  hairs, 
withqut  a  flaw,  must  be  selected.   Those  from  the  mares'  tails  are  unreliable. 
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The  temporary  sutures  are  now  cut  off  short,  the  sutured  euds  of 
the  bowel  painted  with  Woelfer's  mixture  of  alcohol,  glycerine,  and 
colophonium,  and  dusted  with  iodoform.  The  invaginated  gut  is 
then  pulled  back.*  Finally,  the  longitudinal  slit  in  the  gut  is  well 
urned  in,  and  closed  by  a  Lembert's  continuous  suture,  and  painted 
and  dusted  as  above.  The  appearance  of  the  gut  is  now  as  in 
pig.  190;  the  serous  surfaces  should  be  in  accurate  apposition, 
and  all  the  knots  inside  the  bowel.      Dr.  F.  H.  Wiggin^  (loc. 

>ra  cit.),  comparing  this  method  and  Murphy's  button,  pointed 
out  the  following  as  requiring  careful  attention  when  this  method 
is  employed:  1.  The  mesenteric  border  must  be  carefully  approxi- 
mated. 2.  The  sutures  must  be  interrupted,  and  not  placed  too 
near  the  edge  of  the  intestine  ;  they  should  be  placed  a  quarter  of 
an  inch  from  it  at  least.  3.  They  must  not  be  tied  too  tightly. 
4.  Too  much  force  must  not  be  used  in  reducing  the  invagination, 
or  the  sutures  may  cut  out.  5.  In  closing  the  longitudinal  incision, 
too  much  of  the  edges  must  not  be  turned  in,  or  a  contraction  may 
result. 

While  this  method  is  less  alluring  than  Murphy's  button,  and 
cannot  be  used  so  rapidly,  it  has  certain  advantages  over  it 
which  it  shares  with  circular  enterorraphy,  and  certain  peculiar  to 
itself.  Thus,  it  needs  no  mechanical  device,  which  may  not  be 
at  hand  just  when  wanted.  It  requires  only  a  few  needles,  silk  or 
horsehair.  Thus,  in  Dr.  Wiggins's  account  of  his  own  case,  in 
which  he  resected  six  inches  of  the  ileum  for  contusion  and  per- 
foration, uniting  the  ends  by  Mauusell's  method,  he  writes  (loc. 
supra  cit.) :  "  The  urgency  of  this  case  was  great.  The  patient 
was  in  a  country  farmhouse.  The  operation  could  not  have  been 
safely  delayed  one  hour  longer  than  it  was :  consequently,  there 
was  no  time  to  procure  mechanical  devices  from  the  city.  A  few 
instruments,  a  paper  of  ordinary  sewing  needles — milliners'  No.  6 
— and  some  iron-dyed  silk  were  easily  procured,  and  the  operation 
was  promptly  performed,  and  the  patient's  life  saved." 

The  advantages  which  are  claimed  over  circular  enterorraphy 
are  that  this  modification  is  speedier  of  execution,  and  that  it 
gives  easier  command  over  the  haemorrhage.  A  third  is  that,  when 
the  ends  are  oi  unequal  size,  they  can  be  more  readily  dealt  with 
by  the  invagination  of  this  method  than  by  circular  enterorraphy. 
The  chief  objection  to  be  brought  against  it  is  the  additional 
wound  through  which  the  temporary  invagination  has  to  be  made. 
Having  compared  this  method  with  Murphy's  button  (p.  840),  it 

being  often  rotten  with  urine.  When  selected  they  should  be  well  brushed  in 
soap  and  water.  They  are  then  next  placed  to  soak  in  a  mercury  bichloride 
solution  for  two  or  three  hours,  then  shaken  out  and  placed  in  a  large  glass- 
stoppered  bottle.  Before  being  used,  the  hair  should  be  soaked  for  three  hours 
in  a  similar  solution  to  make  it  pliable  (loc.  supra  cit.). 

1  m  k  °W' there  iS  aDy  d°ubt  about  the  line  of  suturing,  a  few  Lembert's  sutures 
snonld  be  added  externally,  especially  about  the  mesenteric  junction  ;  or  an  omental 
gratt(p.867)  may  be  added  (Stanley  Boyd,  Med.  Chir.  Soc.  Trans.,  vol.  xxvi.  p.  345). 
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is  right  that  I  should  add  that  Dr.  Rioketts,  of  Cincinnati  (A 
of  Surg.,  vol.  i.  1894,  p.  473),  after  resecting  four  inches  of  *?" 
ileum  for  carcinoma,  on  attempting  "to  make  a  Maunsell  on  W 
tion,"  found  that  the  distal  end  of  the  gut  was  so  fixed,  it  beiiT 
only  five  inches  from  the  ileo-ccecal  valve,  that  more  time  wouH 
be  consumed  than  was  for  the  good  of  the  patient.  He  according] 
used  the  Murphy's  button,  which  took  only  eight  or  ten  minuted  I 
The  patient,  who  had  persistently  refused  operation,  sank  ten 
hours  later.    Dr.  Eicketts,  while  "  satisfied  that  the  button  was  the 
most  appropriate  in  this  case,"  is  "thoroughly  convinced  that  th<- 
Maunsell  operation  is  the  one  to  be  used  in  the  majority  of  castas " 
Mayo  Robson's  Bobbin  (Figs.  191,  192,  309).— This  method 
appears  to  me  likely,  for  the  present  at  all  events,  to  replace  all  the 
other  special  apparatus  which  have  been  invented  to  aid  in  the 
resection  or  anastomosis  of  the  stomach  and  intestines. 

Mr.  Robson  (Brit.  Med.  Journ.,  vol.  ii.  1895,  p.  963)  states  that 
after  using  or  seeing  used  all  the  other  usual  contrivances,  e.g.} 
Senn's  plates,  Murphy's  button,  and  Paul's  tubes,  he  has  returned 
in  enterectomy  to  the  use  of  the  bobbin,  which  "  I  infinitely  prefer, 
not  only  on  account  of  its  simplicity  and  safety,  but  because  it  can 
be  employed  quickly,  secures  an  immediately  patent  channel,  leaves 
no  foreign  body  permanently  in  the  passage,  avoids  stricture  hy 
securing  continuity  of  mucous  surface,  and  can  be  adapted  to  any  of 
the  operations  on  the  intestinal  canal."  *  Another  advantage  which 
may  be  safely  claimed  is  that  these  bobbins  are  much  more  easily 
introduced  when  one  segment  of  intestine,  e.g.,  the  lower  usually, 
is  much  narrower  than  the  upper.  Again,  from  their  shape,  they 
obviously  will  exert  much  less  tension  upon  the  intestinal  wall  and 
the  sutures  which  hold  them  together,  than  the  plates  of  Prof.  Sena. 

The  decalcified  bone  bobbins  were  in  their  first  issue  like  a 
cotton  reel,  the  rims  at  the  ends  being  (Fig.  191)  made  larger  than 
its  centre  in  order  to  prevent  the  body  shifting  from  its  place  until 
its  pressure  is  not  needed.  These  rims  being  found  too  prominent 
the  bobbin  was  modified  as  shown  in  Fig.  309.  The  following 
account  is  taken  from  La  S&m.  MM.,  he.  infra  cit.  (Figs.  191.  192): 
"It  seemed  that  if  one  could  secure  continuity  of  the  mucous  coat 
across  the  new  aperture  by  means  of  a  continuous  suture  (Fig.  191) 
sewn  around  a'tube  without  the  risk  of  narrowing  the  size  of  the 
orifice,  one  would  be  able  to  avoid  consecutive  cicatricial  narrow- 
ing. The  union  of  the  serous  surfaces  could  be  assured  by  mean? 
of  a  sero-serous  suture  made  in  the  same  way  as  the  mucous. 
1  ctm.  or  i\  ctms.  from  the  edges  of  the  incision,  so  removing  all 
risk  of  extravasation  (Fig.  192).  The  operation  is  facilitated  by 
beginning  with  the  sero-serous  suture  for  the  posterior  half_ot_tiie 
*  It  will  be  a  very  great  gain  if  surgeons  find,  as  claimed  by  Mr.  M.  Robson 
(La  Semaine  Mdicale,  1892,  p.  485)-  that  there  is  one  contrivance  ready  ta >tnw 
hands,  calling  for  much  the  same  technique  in  all  such  varied 
enterectomy,  intestinal  anastomosis,  ileo-colostomy,  pylorectomy,  pylorop^  . 
cholecystenterostomy. 


"Fig.  309,"  on  pages  836,  837,  838,  read  "Fig.  299." 


[To  face  p.  836. 
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•  :«n  then  putting  in  the  muco-mucous  for  the  same  extent 
irTbe  is  then  put  in  place,  the.  muco-mucous  suture  next 
Th6  lid  and  finally  the  anterior  half  of  the  sero-serous.  As 
COlft]t  1L 191,  309,  the  bobbins  are  made  in  different  sizes. 
B6X  Mayo  Roison  (Brit.  Med.  Journ.,  vol.  n.  1895,  P-  965)  stated 
,  .  tiilB  usually  employing  two  sutures,  the  mucous  and  serous, 
U  his  bobbin,  he  has  not  hesitated  to  use  only  one  continuous 


Fig.  191. 


I 


The  continuous  sero-serous  suture.    Below  is  seen  the  knotted  end  of  the 
muco-mucous  stitch  which  will  shortly  be  shut  in.    (Mayo  Robson.) 

stitch  to  unite  the  whole  thickness  of  the  gut  where  time  was  an 
object  in  the  case.  In  this  case  he  claims  that  the  bobbin-operation 
can  be  done  more  quickly  than  that  with  the  button  and  at  the  same 
time  he  believes  that  it  will  give  greater  security  against  leakage 
and  a  much  firmer  bond  of  union.  When  the  double  suture  is 
used  Murphy's  button  will,  Mr.  Eobson  thinks,  only  save  three 
or  four  minutes,  and  he  points  out  that  his  five  cases  of  colectomy 
are  living  examples  of  the  contrast  of  the  after-progress  of  the 
two  methods.  Thus  in  cases  i.  ii.  and  v.,  where  the  bobbin  was 
used,  an  uninterrupted  recovery  followed,  in  case  iii.  Murphy's 
button  took  forty-four  days  to  pass  and  caused  partial  obstruction 
ou  several  occasions.  In  a  list  of  cases  which  Mr.  Eobson  pre- 
pared in  order  to  illustrate  a  paper  read  before  the  Clinical  Society 
{Bnt.  Med.  Journ.,  vol.  i.  1896,  p.  451),  the  bobbin  was  used  in 
seven  cases  of  enterectomy,  and  out  of  these  six  have  recovered. 
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The  following  advantages  of  this  method  have,  it  seems  to  me 
been  fairly  established,    (i)  It  facilitates  and  simplifies  circula 
enterorraphy.    (2)  The  foreign   body  on  which   it   depends  i  : 
safely  dissolved,  instead  of  being  left  behind  to  come  away,  thm ' 
often  giving  rise  to  anxiety.    (3)  There  is  no  sloughing  connectec ' 
with  its  modus  operandi ;  it  prevents  subsequent  stricture  by  estab- ' 
lishing  a  continuous  mucous  canal,  without  the  stage  of  healing  bv 
granulation.    (4)  Owing  to  the  size  of  the  bobbin,  and  there  beini 
no  sloughing  connected  with  it,  the  opening  provided  is  sufficient 
and  permanent.    (5)  Though  at  present  it  has  not  been  ven 
largely  used,  the  percentage  of  successes  is  very  high.  In  his  paper 
read  before  the  Clinical  Society,  Mr.  Eobson  showed  that  the  use  ol 
the  bobbin  had  been  attended  by  a  mortality  as  low  as  8  per  cent 
(6)  Last,  but  by  no  means  least  in  importance,  is  the  fact  that  th< 
button  is  adaptable  to  a  very  wide  range  of  operations.    The  onl\ 

objection  to  it  is  one  common  to  all  mechanical  devices  i.e.  thai 

it  is  not  always  to  hand.  In,  however,  its  cheapness,  its  grea 
variety  of  sizes  (Figs.  191  and  309),  the  readiness  with  which  it  car 
be  prepared,  it  contrasts  very  favourably  with  Murphy's  button 
while  from  its  greater  facility  of  introduction,  absence  of  somewhat 
perplexing  threads,  and  the  safer  tension  it  exerts  upon  opposed  0; 
approximated  segments,  it  seems  to  me  to  be  a  distinct  advance 
upon  the  bone-plates  of  Prof.  Senn,  making  all  due  allowance  foi 
the  excellence  of  the  work  which  these  earlier  devices  of  a  ven 
brilliant  pioneer  in  abdominal  surgery  have  done. 

For  the  above  reason  it  seems  to  me  probable  that,  as  I  have  saic 
before,  Mr.  Mayo  Robson's  bobbin,  or  some  other  bobbins,  will  be,  foi 
some  time  to  come,  the  mechanical  device  most  largely  resorted  to. 

Allingham's  Bobbin  (Figs.  193  to  196). — Mr.  H.  Allingham 
has  introduced  a  bone  bobbin  which  differs  from  Mr.  Robson's  ir 


Fig.  193. 


Fig.  194. 


Fig.  195. 


Fig.  196. 


shape  and  structure.  It  consists  of  two  cones  with  the  apices 
united  in  the  centre  (Fig.  193).  They  are  decalcified  to  within 
about  -fVths  inch  of  their  centre.  The  junction  of  the  two  cones 
is  hard  and  unyielding  to  meet  any  pressure  from  the  sutures 
when  tightened.    Besides  the  advantages  of  other  bobbins  it  is 

*  Mr.  Bowlby,  in  the  discussion  which  followed  Mr.  M.  Robson's  paper,  empha- 
sised the  advantage  of  the  bobbin  in  securing  the  immediate  passage  of  flatus  and 
freces. 


ALLINGHAM'S  AND  HAYES'  BOBBINS. 


839 


loomed  that  this  one  cannot  slip  away,  and  that  when  the  sutures 
Hied  the  parts  resected  are  brought  together  without  excessive 
Assure  on  the  edges  of  the  bobbin.  A  purse-string  stitch 
Kv  104),  is  run  round  each  end  of  the  gut :  then  one  end  of  the 
hnbbin  is  inserted  into  one  segment  of  the  intestine  and  the  suture 
ia  nulled  tight  by  a  knot  twice  threaded  (Fig.  195).  which  will  not 
slip  but  the  final  tie  is  not  made  until  the  other  end  of  the  bobbin 
has  been  inserted  into  the  other  segment  of  intestine.  After  this 
each  suture  is  tightened  to  its  utmost,  the  ends  of  the  intestine 
beino-  thus  drawn  down  to  the  centre  of  the  bobbin  (Fig.  196), 
which  from  its  shape  ensures  that  the  tighter  the  sutures  are 
drawn,  the  more  securely  must  the  intestine  ends  be  drawn  to 
meet  in  the  centre  of  the  bobbin.  A  few  Lembert's  sutures  or  a 
continuous  Lembert's  suture  may  be  used  if  thought  desirable.  It 
is  well  to  lightly  scarify  the  serous  coat  for  £  inch  around  the 
union  to  promote  exudation  of  lymph.  This  button  _  has  been 
successfully  used  once  on  the  human  subject  by  Mr.  Allingham. 
Hayes '  Bobbin  (Figs.  197  to  199).— Mr.  Hayes  has  devised 


Fig.  197. 

A  B 


Fig.  198. 


C 


D 


AB.  Central  part  not 
decalcified,  partly  seg- 
mented by  saw- cut.  C. 
Lumen  in  decalcified  end. 


A  D.  Proximal  and  distal  intestine.  C  E.  Purse-string 
sutures.  B.  Sub-serous  purse-string  suture,  by  which, 
after  union  of  the  intestine,  one  part  is  invaginated  over 
the  other. 


Fig.  199. 


C.  Proximal  groove  in  which  the  two  marginal  sutures  secure  the  orifices  of 
the  two  parts  of  the  intestine,  A  and  B.  D.  Distal  groove  where  sub-serous 
purse-string  presses  the  proximal  intestine  over  the  invaginated  distal  part. 
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gmatmg  one  piece  of  resected  intestine  witCSa^  ty'U' 

Fig.  200. 


Lateral  anastomosis  by  Hayes'  bobbin.    E  and  F.  Apertures  to  receive 
stlngttur;,  C  MarginalsutUres-    K  and  I-  Sub-serous  purse! 

stated  whether  the  bobbin  has  been  successfully  used  on  the  hVin* 

of  themselves6        mgS  &re  S°  dear  that  they  exPlain  method 

Murphy's  Button  (Figs.  202  to  205  and  227).-This,  one  of 
the  most  ingenious  inventions  of  the  century,  we  owe  to  Dr.  J.  B 
Murphy  of  Chicago  {New  York  Med.  Record,  Dec.  10,  1892)  Its 
great  advantage  is  the  facility  and  rapidity  with  which  end"  to-end 
approximation  can  be  effected  without  any  sutures.    The  button 
consists  of  two  halves.  The  male  half  has  a  spring  flange  for  keeping 
up  pressure  on  the  intestine  ends.    Two  springs  (s,  s),  proieS 
through  openings  in  the  hollow  stem,  act  as  a  male  thread  of  a 
screw,  when  the  male  half  is  telescoped  within  the  female  half  of  the 
button.  When  the  button  is  used  to  unite  resected  ends  of  bowel*  a 
puckering  or  running  thread  is  passed  round  each  side  to  and  from 
the  attachment  of  the  mesentery,  and  especial  care  is  taken  to  dose 
the  triangular  interval  which  exists  here  (Figs.  186,  202,  216,217) 
bv  means  of  the  return  stitch.    One  half  of  the  button  held  as  in 
Fig.  203  is  then  inserted  in  the  intestine  and  the  running  thread  so 

Its  use  in  effecting  lateral  anastomosis  is  given  at  p.  S73. 
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Fig.  201. 


,  *  W  as  to  pucker  the  cut  end  of  the  intestine  with  sufficient 
rbtees^nd  tightness  around  the  shaft  of  the  button.  The  ends 
TZ  thread  are  then  tied  and 
I  lt  short.  The  other  half  of 
■he  button  having  been  secured 
n  the  opposite  end  of  the  m- 
iStine(Fig.205)thetwo  halves 
U  gently*  pressed  together, 
he  surgeon  having  first  made 


Fig.  202. 


t.  Puckering  thread.  a  shows  the 
return-stitch  by  which  the  interval  be- 
tween the  two  layers  of  the  mesentery  is 
closed,  a  very  important  detail.  (Down's 
Pamphlet.) 


Murphy's  button.  A.  Male  half.  B.  Fe- 
male half.  P.  Spring-flange.  SS.  Springs 
projecting  through  openings  in  hollow  stem. 
At  C  part  of  the  cap  of  the  small  half  has 
been  cut  away  to  show  the  circular  spring 
which  keeps  up  the  pressure  as  the  button 
does  its  work.  The  round  holes  in  the 
caps  are  for  drainage.  (This  and  the  next 
four  figures  are  borrowed  from  Down's 
Pamphlet,  1894.) 

sure  that  both  cut  ends  are, 
all  along  their  edges,  within  the 
grasp  of  the  button.  The  two 
halves  are  pressed  together  until 
it  is  seen  that  the  peritoneeal 
surfaces  are  held  in  sufficiently 
close  and  accurate  contact.  Dr. 
Murphy  holds  that  it  is  needless 
to  apply  Lembert's  sutures  with 
the  button  between  the  serous 
surfaces,  and  that  scarification  of 
these  is  also  unnecessary.! 

Dr.  Murphy  (Lan.,  vol.  i.  1895, 
p.  1040)  claims  for  his  button 
that  in  resection  of  intestine  for 
gangrenous  hernia,  it  has  been 
used  twelve  times,  with  two 
deaths.  In  resection  for  malignant 
disease  there  have  been  thirty 
operations  with  seven  deaths, 
these  thirty  including  eight  cases 


*  Chicago,  Chic.  Rev.,  June  1894. 

t  The  following  precautions  are  given  as  to  the  button  and  its  use.  The  edge 
of  the  cup  should  never  be  sharp,  but  possess  a  line  of  surface.  The  spring  must 
not  be  too  stiff,  or  it  might  produce  too  rapid  sloughing.  The  locking  should 
be  easy.  Unnecessary  handling  of  the  buttons  should  be  avoided.  They  should 
be  left  partially  unscrewed,  until  wanted  for  use. 
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of  resection  of  the  csscum  with  but  one  death.    With  re 
two  of  the  cases  of  fatal  peritonitis,  Dr.  Murphy  points  out  1 1 * 
in  one  the  button  was  too  large  and  fitted  too  tightly  To 
tension  the  button  should  fit  easily.    In  another  case  both  end*" 
the  intestine  were  found  to  be  gangrenous  at  the  autopsy  TV 
is  stated  to  have  been  due  not  to  the  button,  but  to  the  len&tl 
time  during  which  the  intestine  was  clamped  during  the  operat  1 


Fig.  203. 


Showing  method  of  holding  male  half  of  Button  for  insertion. 
(Down's  Pamphlet.) 

The  modus  operandi  of  the  button  is  based  upon  the  following 
principles  :  (1)  It  retains  apposition  automatically — that  is,  without 
suture.  Thus  the  danger  of  shock,  the  length  of  the  manipulation 
and  exposure  of  the  intestine,  the  risk  of  infection,  post-operative 
paralysis  and  adhesions,  are  very  greatly  lessened,  and  an  immense 

saving  of  time  secured. 
FlG>  2°4-  (2)  The  pressure-atrophy 

is  produced  by  elastic 
pressure  ;  this  being  uni- 
form and  continuous,  the 
assurance  of  adhesions  is 
greater  and  the  risk  of 
infiltration  less.  It  pro- 
duces juxtaposition  of 
the  edges  of  the  same 
coats,  thus 
the  interposition 


Showing  method  of  holding  female  half  of  Button 
for  insertion.    (Down's  Pamphlet.) 


minimising 


Of 


fibrous  tissue,  and  perfecting  the  regeneration  along  the  line  of 
union.  As  a  result,  the  union  is  accomplished  by  the  smallest 
possible  cicatrix,  and  therefore  must  yield  the  least  contraction 
of  any  operation.  Believing  that  he  had  absolutely  established 
the  above,  Dr.  Murphy  claimed  that  his  button  attained 
the  best  results  in  intestinal  approximation,  because  it  best 
attained  the  following  ends  :  (a)  Accurate  contact  of  surface. 
(/3)  Speedy  and  permanent  adhesion  of  the  approximated  surfaces. 
(7)  An  opening  sufficiently  large  for  immediate  purposes.  ($)  A 
cicatrix  that  will  not  contract  harmfully.  (£)  The  accomplishment 
of  all  these  in  the  most  simple  and  rapid  manner.  Objections. 
Dr.  Murphy's  method  is  so  alluring  in  its  ingenuity,  the  simplicity 
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a  readiness  with  which  it  can  be  applied  are  so  evident ,  that 
te  is  some  danger  of  its  disadvantages*  being  lost  sight  of. 


Fig.  205. 


Murphy's  method  of  end  to  end  approximation  of  divided  intestine.  The  two 
halves  of  the  button,  each  secured  by  a  puckering  thread,  are  ready  to  be  pushed 
home.    (Down's  Pamphlet.) 

V  following  appear  to  ine  to  be  established  : 

(1)  Contraction  of  the  orifice.f  When  the  modus  operandi  of 
lie  button  is  considered  this  risk  must  always  be  remembered 
n  the  words  of  an  American  surgeon  who  has  taken  much 
Tactical  interest  in  Intestinal  Surgery,  Dr.  McGraw  of  Detroit : 
In  the  operation  by  Murphy's  button,  the  button  becomes 
etached  by  crushing  the  rim  of  tissue  around  the  opening  of 
ommunication  until  it  sloughs  and  gives  way,  leaving  behind  a 
■ranulating  wound,  disposed  to  close  after  the  nature  of  such 
rounds"  {Ann.  of  Surg.,  vol.  ii.  1893,  p.  315)-  A  case  of  Prof, 
veen's  of  ileo-colostomy  for  carcinoma  of  the  colon,  by  means  of 
he  button,  is  an  instance  of  the  truth  of  the  above. 

The  button  had  been  passed  on  the  twelfth  day,  "together  with  a  slough 
onsisting  of  the  rings  of  tissues  between  the  two  halves  of  the  button.  The 
atient  died  very  suddenly  of  a  perforating  ulcer  of  the  colon  forty-seven  days  after 
he  operation,  and  the  autopsy  showed  that  the  opening  had  already  contracted 
d  one  half  of  its  original  diameter. 

Prof.  Keen  considers  the  possible  contraction  of  the  anastomotic 
pening,  "the  pivotal  point  upon  which  rests  the  utility  of  the 
ratton." 

Dr.  Dawbarn  of  New  York,  a  strong  advocate  of  vegetable 
>lates  in  intestinal  surgery,  had  earlier  (Ann.  of  Surg.,  vol.  i.  1893, 
).  155)  expressed  a  fear  which  this  case  of  Prof.  Keen's  proves  to 
tave  been  well  grounded.  "In  performing  cholecystenterostomy 
b  (the  button)  really  seems  an  ideal  plan ;  but  upon  stomach  and 
a  uniting  bowel  to  bowel,  because  of  the  primary  small  calibre  of 
he  new  opening  (still  further  to  be  reduced  with  time),  I  venture 


*  Dr.  Murphy  in  a  very  interesting  paper  on  "  Operations  with  the  Murphy 
Sutton,"  (Lancet,  vol.  i.  1895,  p.  1040),  makes,  I  think,  too  light  of  these.  Several 
■f  his  conclusions  as  to  contraction  of  the  scar  left  by  the  button,  fiscal 
mpaction,  and  sloughing,  are,  it  seems  to  me,  not  justified  by  the  published  cases 
vide  infra). 

t  Dr.  Murphy  (loc.  supra  cit.)  states  first  amongst  the  conclusions  at  which  he 
ias  arrived— "  The  cicatrix  produced  with  the  button  does  not  contract."  No 
nention  is  made  of  Prof.  Keen's  case  given  below. 
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to  predict  a  justified  lack  of  acceptance  by  the  profession"  <n 
following  case  of  Dr.  R.  Abbe  of  New  York  (Ann.  of  Sura  An 
ib95)  shows  that  even  after  cholecystenterostomy  such  steX 
may  follow  as  to  prevent  fluid  contents  such  as  bile  passing 

About  a  year  before  Dr.  R.  Abbe  had  opened  the  gall-bladder,  establishing 
nstula  m  a  woman  who  had  cancer  involving  the  head  of  the  pancreas  and  r  . 
part  of  the  common  duct,  causing  obstruction  and  distension  of  the  Ra^bla^ 
Ihe  patient's  condition  having  greatly  improved  in  six  weeks,  Dr  Abbe  TsS 
hshed  an  anastomosis  between  the  gall-bladder  and  duodenum  with  a  MurnW 
button     This  was  passed  on  the  twelfth  day.    The  patient  remained  in  exceui 
health  for  eight  months,  when  symptoms  of  gallstone  colic  recurred  makTn i 
probable  that  stenosis  was  taking  place.    The  symptoms  returned,  and  the  patfe, 
died  in  the  third  attack  with  chohemia  and  convulsions.    The  opening  LT, 
between  the  gall-bladder  and  duodenum  had  become  absolutely  closeT  b' 
cicatricial  contraction  ten  months  after  its  establishment.  The  mali-nant  duea* 
had  not  invaded  the  anastomosed  parts. 

(2)  Sloughing  at  the  line  of  junction,  and  extravasation  o 
faeces.  The  following  case  of  Dr.  Abbe's  (Ann.  of  Hum  \  is  , 
proof  of  the  risk  of  the  above. 

The  patient  was  admitted  with  obstruction  due  to  carcinoma  of  the  sigmoid 
Owing  to  the  distension  and  the  condition  of  the  patient  a  lateral  anastomo- 
above  and  below  the  cancer  was  done  with  a  button.*  Six  weeks  later  resection 
was  undertaken,  owing  to  the  pain  felt  locally.  The  anastomosed  gut  was 
resected,  and  an  end-to-end  anastomosis  made  "  by  a  large  button  which  fitted 
rather  snugly  in  the  lower  end."  The  cancer  had  by  this  date  invaded  the  lumbar 
wall.  A  counter-opening  was  made  behind,  and  the  anterior  one  closed.  On  the 
fourth  day  faeces  appeared  at  the  lumbar  wound.  On  the  sixth  day  this  was  freely 
opened  and  the  intestine  found  to  be  sloughing  on  either  side  of  the  button.  On 
the  seventh  day  the  patient  died  exhausted.! 

(3)  Septic  peritonitis  due  to  sloughing  of  the  intestine  over  the 
button.  When  we  consider  that  in  anastomosis  of  the  intestine 
we  can  never  keep  the  field  of  operation  aseptic,  and  that  whatever 
method  we  use,  needles,  sutures,  plates,  buttons,  &c,  may  all  be 
the  means  of  increasing  the  risk  of  sepsis,  no  surprise  will  he  felt 
when  occasionally  cases  are  published  in  which  septic  peritonitis 
has  followed  on  the  use  of  the  button.  Its  modus  operandi  is  by 
setting  up  a  limited  pressure-gangrene  or  sloughing.  In  roanv 
cases  this  process  will  be  limited,  but  it  is  manifestly  impossible  to 
control  or  limit  such  a  process,  and  occasionally  fatal  results  will 
be  met  with  from  this  cause. 

Mr.  Harrison  Cripps  (loc.  supra  cit.)  mentioned  a  case  in  which  a  patient  died 
in  two  or  three  days  from  acute  septic  peritonitis  due  to  sloughing  of  the  intestine 
over  the  upper  half  of  the  button. 

*  It  is  stated  that  the  first  button  was  never  passed,  but  there  is  no  information 
whether  this  was  cleared  up  later,  either  at  the  time  of  the  resection  or  at  an 
autopsy. 

t  It  is  only  fair  to  Dr.  Murphy  to  point  out  that  this  was  a  very  severe  test  for 
his  method.  The  patient  was  "not  in  very  good  condition  after  the  operation.'' 
and  it  is  possible  that  the  separation  of  adhesions  and  the  extension  of  the  growth 
had  interfered  with  the  blood  supply  of  the  intestine,  though  this  is  not  stated. 
On  the  other  hand,  Dr.  Abbe's  well  known  skilfulness  was  in  the  favour  of  tbe 
method. 
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Prof  Senn  speaks  very  strongly  on  this  point  (Journ.  Amcr. 

1  <'  ™1  ii  iSqi  v  2*2)'.  "It  is  impossible  to  effect  an 
^fSciio. I' in  the9iterio3r  of  the  bowel;  the  dead  tissue 
%S?tLa  bv  pathogenic  microbes  always  constitutes  a  source  of 
1  «  It  is  easy  enough  to  produce  gangrene,  but  we  are 
jang"  in  limiting  its  extension  in  this  locality.  The  limited 
P  of  liviuo-  tissue  brought  in  contact  outside  of  the  rings  of 
S  Murphy  button  will   not  always   prove   adequate   m  the 

ntection  of  the  peritonceal  cavity  against  perforation  and  its 
immediate  result— septic  peritonitis.    I  have  knowledge  of  a 

mber  of  cases  in  which  the  parts  approximated  by  the  Murphy 
button  were  found   completely   separated  at  the  post-mortem 

?X?4)inRetention  of  the  button,  causing  obstruction.  I  shall  allude  to 
a  case  under  the  heading  of  Gastrojejunostomy  (p.  932)  where 
the  button  has  not  been  passed  but  no  harm  has  followed.* 

The  following  show  that  the  button  may  cause  fatal  obstruction. 

Dr.E.  Abbe  (Ann.  of  Surg.),  has  related  a  case  of  resection  of  the  caput  coli  and 
^■ending  colon  for  cancer  in  a  patient  aged  forty-two.  An  end-to-end  anasto- 
mosis was  easily  made  with  a  medium-sized,  easy-fitting,  Murphy  button.  At 
•he  end  of  the  second  day  there  was  abdominal  pain,  tympanites  and 
.omiting.  Strong  desire  to  defalcate  was  futile,  even  with  the  aid  of  a  high 
jnema.  Saline  cathartics  were  useless.*  On  the  third  day  after  the  operation 
he  o-reatly  distended  ileum  was  sutured  to  the  abdominal  wall  and  opened.  A 
.ar^e  amount  of  fluid  faces  escaped  with  great  relief.  The  patient  died  on  the 
sixth  day.  The  autopsy  showed  no  peritonitis,  but  an  empty  colon  below  the 
button,  "and  a  hard  plug  of  faeces  in  the  button,  which  caused  complete  ob- 
struction. 

Dr.  Kammerer  (Ann.  of  Storg.)  has  recorded  a  case  in  which  the 
button  caused  trouble  by  not  passing  in  the  small  intestine. 

The  case  was  one  of  fsecal  fistula,  resulting  from  a  gangrenous  hernia.  Anas- 
omosis  had  been  made  by  a  Murphy's  button.  Thirteen  weeks  later  the  button 
had  not  been  passed,  but  could  easily  be  reached  from  the  faecal  fistula  which 
still  persisted.  Dr.  Kammerer  enlarged  the  fistula,  and  after  much  trouble 
succeeded  in  extracting  the  button.  The  patient  did  well  for  six  days,  when  she 
developed  symptoms  of  subacute  peritonitis  and  died.  The  autopsy  showed 
general  peritonitis.  The  anastomosis  had  separated  while  the  button  was  being 
removed,  and  the  sharp  edges  of  the  incision  into  the  bowel,  showed  that  the 
adhesions,  even  after  thirteen  weeks,  must  have  been  very  slight.  Dr.  Kammerer 
did  not  believe  that  the  peritonitis  was  due  to  a  separation  at  this  point,  but 
any  other  explanation  for  it  was  not  apparent. 

Mr.  Harrison  Cripps  (Brit.  Med.  Journ.,  vol.  ii.  1895,  p.  965),  mentioned  in  the 

*  Mr.  Clutton  (Brit.  Med.  Journ.,  1896,  vol.  i.  p.  845),  during  a  discussion  at 
the  Clinical  Society  on  Enterectomy,  said  that  while  his  experience  with  the 
button  had  been  very  good,  the  1  rouble  was  that  it  did  not  pass.  A  patient  of 
his  had  been  operated  on  Nov.  1895  ;  the  button  was  still,  March  1896,  in  her 
intestine. 

t  This  is  important,  as  it  has  been  advised  by  Dr.  W.  Meyer  and  Dr.  Murphy 
to  resort  to  saline  aperients  early  to  prevent  obstruction.  Thus  Dr.  Murphy 
himself  (Lancet,  vol.  i.  1895,  p.  1047)  states  that  fajcal  impaction  "  can  be  easily 
avoided  by  a  mild  cathartic  immediately  after  operation." 
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discussion  on  Colectomy,  a  case  in  which  the  patient  died  on  the  eighth  da 
perforative  peritonitis  caused  by  the  button  having  become  impacted  six  i  h 
below  the  point  of  anastomosis,  and  having  ulcerated  through. 

(5)  Kinking  and  strangulation  from  the  weight  of  the  button 
This  is  rare,  but  a  case  of  Dr.  Abbe's  is  related  of  this  kind  (A,  , 
of  Surg.). 

Five  inches  of  small  intestine  had  been  resected  for  gangrene  in  a  hernia  TJ> 
two  ends  having  been  joined  by  Murphy's  method,  the  loop  containing  the  buttoi 
was  replaced,  and  Bassini's  operation  performed.  Before  the  wound  was  entirel- 
closed,  Dr.  Abbe  looked  in  and  noticed  that  the  upper  end  of  the  gut  was  stii 
distended.  This  was  due  to  the  button  kinking  the  gut  as  it  lay  in  the  ilia, 
fossa.  The  loop  was  accordingly  pushed  towards  the  middle  of  the  abdomen  » 
the  belief  that  it  would  settle  and  rest  easily  among  the  other  coils.  Symptoms  o 
strangulation  recurred,  and  48  hours  after  the  first  operation  Dr.  Abbe  reopenec 
the  abdomen  and  found  the  kink  persisting,  the  bowel  having  gravitated  to  th( 
lowest  point  in  the  pelvis.  The  patient  only  survived  the  operation  a  short  timr- 
It  seemed  that  the  weight  of  the  button  had  given  rise  to  the  acute  obstructioi 
by  sharply  bending  the  gut.  Probably  this  was  aided  by  the  paralysed  condition 
of  the  bowel  so  common  in  these  cases. 

(6)  Mr.  Mayo  Robson,  in  his  recent  speech  at  the  Clinical 
Society,  pointed  out  that  if  any  error  was  made  in  applying  thi 
button,  it  might  be  impossible  to  unfasten  it  for  readjustment. 
He  stated  that  under  such  circumstances  an  operator  in  order  to 
set  the  button  free,  had  found  it  necessary  to  excise  afresh  the 
portion  grasped  by  the  button. 

(7)  Another  objection  of  a  very  different  kind  may  be  just  alluded 
to,  and  that  is,  its  expense,  and  the  difficulty  of  always  having  the 
right  size  at  hand.  This  in  no  way  detracts  from  theingeniousne- 
•of  the  button,  nor  do  I  bring  it  forward  as  a  serious  objection.  It 
is  right,  however,  that  it  should  be  mentioned  when  this  mode  of 
intestinal  junction  or  anastomosis  is  fairly  weighed  with  enter- 
orraphy,  Robson's  bobbin,  &c. ;  this  last  is,  of  course,  required  in 
several  sizes,  but  being  far  less  expensive  will  be  more  readily  near 
at  hand  in  sufficient  variety. 

I  am  well  aware  that  these  cases  given  above  are  but  few  when 
•compared  with  the  large  number  of  brilliant  successes  which  Dr. 
Murphy's  button  has  attained.  It  is  right,  however,  that  thev 
should'  be  published,  as  there  is  strong  reason  to  believe  that  the 
button  has  been  used  on  many  occasions  unsuccessfully,  these 
cases  never  being  published.  Again,  it  is  noteworthy  that  the 
failures  which  have  been  published  have  occurred  in  the  hands  of 
most  skilful  surgeons.  I  fear  that  the  extreme  ingenuity  of  the 
button,  the  facility  with  which  it  can  be  used,  may  tempt  men  far 
less  competent  to  perform  operations  for  which  they  are  "nftted- 
with  results  that  will  not  be  made  public.  Konig  (Centr.J.  C/ur.. 
No.  4,  1895),  I  find,  has  expressed  the  same  view.  Thus  "  the  use 
of  Murphy's  button  may  extend  the  practice  of  resection,  and  bo 
enable  inexperienced  surgeons  to  perform  these  operations,  but 
this,  from  the  patient's  point  of  view,  is  rather  a  disadvantage  tnan 
.  a  sign  of  advance." 
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Paul's  Method  (Liverpool  Med.  Chir.  Journ.,  July  1892). 

Here  end-to-end  union  of  divided  intestine  is 


aided   by   a   bone-tube.  The 


KiG.  206. 


pi<rS.  206  tO  209) 

brought  about  by  invagination 
Method  is  as  follows:— 
First,  the  operator  is  pre- 
pared with  a  decalcified  bone- 
ube,  like  that  shown  in  the 
jiagram  A,  to  which  is 
attached  a  needle  and  a 
strong  silk  thread,  called 
the  traction-thread.  The 
ube  is  required  chiefly  to 
jnable  the  operator  to  pro- 
luce  an  invagination  of  the 
jowel  which  will  cover  the 
iue  of  union  ;  but  it  is  also 
iseful  for  keeping  open  the 
jhannel  of  the  intestine,  and 
is  a  splint  to  keep  the  parts 
juiet  during  the  early  stages 
)f  repair. 

The  piece  of  bowel  having 
Deen  excised,  the  tube  is 
;ewn  into  the  upper  end : 
dth  a  continuous  suture  of 
chromic  gut  or  silk  passing 
;hrough  the  holes  in  the 
Tube  and  taking  up  the 
serous  and  muscular  coats 
)f  the  bowel,  the  traction- 
hreadis  then  passed  through 
:he  wall  of  the  lower  seg- 
ment about  three  inches 
lown,  as  in  figure  B.  Next, 
:he  two  cut  ends  of  bowel 
ire  quickly  attached  to  each 
)ther  with  a  continuous  silk 
mture.  An  assistant  now 
lraws  firmly  on  the  traction- 
hread,  whilst  the  operator 
Droduces  a  short  in  vagina- 
ion  which  is  retained  in 
Josition  by  three  or  four 
Lembert  sutures  (Fig.  206, 
^2,2.)  Finally,  the traction- 
hread  is  drawn  tight  and 
Jut  off  short,  its  ends  dropping  into  the  bowel. 

It  is  claimed  for  this  operation  that— (1)  the  closure  is  absolutely 
!ecure  so  long  as  the  bone-tube  remains  intact,  or  until  sloughing 


A.  The  decalcified  bone-tube.  i.  The  lower  or 
distal  end  perforated  for  sewing  to  the  bowel. 
2.  The  traction-thread  armed  with  long  sewing 
needle.    3.  Its  attachment  to  the  tube. 

B.  A  further  stage  in  the  operation.  1.  The 
proximal  end  of  the  bowel  with  the  tube  sewn  in. 
2.  The  distal  end  not  yet  sewn  to  the  proximal 
but  (3)  the  traction-thread  has  been  passed. 

C.  The  operation  completed.  1.  The  sheath  or 
intussuscipiens  of  the  invagination.  2.  The  Lem- 
bert  sutures  for  retaining  the  parts  in  position. 

D.  The  parts,  shown  in  section.  1.  The  tube 
in  situ.  2.  The  traction  thread  cut  short.  3.  The 
proximal  end  of  bowel  entering  the  intussuscep- 
tion. 4.  The  distal  end  supplying  the  returning 
and  ensheathing  layers.  (Paul.) 


848 


OPERATIONS  ON  THE  ABDOMEN. 


has  had  time  to  occur ;  (2)  a  free  passage  is  at  once  established 
(3)  the  opening  does  not  subsequently  diminish  or  contract.  Tl 

bone-tube   is  gradually  dish ! 
tegrated  and  will,  probably,  m 
be  seen  again. 

When  invaginating,  an  errc' 
must  be  guarded  against.  Th 
invagination  is  most  easily  pr< 
duced  by  allowing  it  to  con 
mence  about  half  an  inch  or  *■ 
below  the  tube  (Fig.  209).  Th: 
means  that  the  cut  will  b 
barely  covered  by  it,  whilst  th 
lumen  of  the  bowel  will  be  cor 
siderably  blocked,  and  the  operation  consequently  most  imperfect] 
performed.  It  must  be  made  to  commence  immediately  below  th 
tube  by  drawing  the  very  first  part  of  the  lower  segment  upward 

Fig.  208. 


I  '2 

1.  Showing  the  cut  mesentery  improperly 
allowed  to  gape.  2.  The  mesentery  drawn 
together;  but  the  diagram  wrongly  indicates 
a  stitch  passing  through  the  bowel  without 
piercing  the  mesentery.  (Paul.) 


Fig.  209. 


Producing  the  invagination  immediately  below  the  cut.  (Paul.) 

with  the  tips  of  the  fingers  (Fig.  208),  and  care  must  be  exercise' 
to  observe  that  the  mesenteric  side  of  the  bowel  is  as  thoroughl 
covered  by  the  invagination  as  the  other  side. 

Mr.  Paul  has  made  use  of  this  method  with  brilliant  success  i: 
two  cases  of  resection  of  gangrenous  small  intestine  in  femora 
hernia  (loc.  supra  cit. ;  Clin.  Soc.  Trans., 
1892;  Brit.  Med.  Joum.,  vol.  i.  1894, 
p.  235).  Mr.  Horrocks  of  Bradford  has 
also  used  this  method  most  successfully 
in  a  case  of  resection  of  intestine  for 
sarcoma.  About  39  inches  were  removed, 
but  the  exact  position  is  not  given.  It 
is  noteworthy  that  as  in  this  case  and  Mr. 
Paul's  second  one,  owing  to  the  dilated 
condition  of  the  upper  part  of  the  in- 
testine, it  would  have  been  difficult  to  invaginate  the  upper  in* 
the  lower  bowel,  the  lower  was  invaginated  into  the  upper  withou 

ni~Mr  Tatd  would  only  recommend  his  method  for  the  small  intra 
tine,  as  most  parts  of  the  large  are  too  fixed  to  admit  of  sufficientr 
free  manipulation  of  the  bowel. 


The  invagination  carelessl 
produced.  The  lumen  of  th 
bowel  is  partly  closed,  and  the  lin 
of  suture  barely  covered.  <  Paul 
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Absorbable  Plates.— The  following  substances  have  been 

d  •  (1)  Decalcified  Bone,  by  Prof.  Senn  ;  these  are  well  known, 
USfl  have  been  largely  used.  The  mode  of  employing  them  is  given 
^  detail  below,  pp.  869,  872  ;  (2)  and  (3),  Turnip  and  Potato. 
'rhese  vegetable  plates  have  been  largely  experimented  upon  in 
America  and  by  a  few  Continental  surgeons— Von  Baracz,  Heigl, 
ud  Butz— Dr.  Dawbarn,  of  New  York,  seeming  to  have  been  the  first 
to  show  experimentally  that  these  vegetable  plates  could  be  used 
successfully-  (Ann.  of  Surg.,  vol.  i.  1893,  and  Magill,  he.  infra  cit.). 
A  little  later,  but  independently,  Von  Baracz,  of  Lemberg  (Centr.f 
Chir.,  1892,  p.  575,  and  Arch.  f.  Klin.  Chir.,  Bd.  xliv.  S.  SlZS9l)> 
nublished  a  series  of  experiments  and  some  successful  cases  of 
o-astro-enterostomy,  in  which  plates  of  this  material  were  made 
use  of.  We  first  have  to  consider  the  advantages  and  disadvan- 
tages common  to  all  absorbable  plates,  and  then  to  compare  the 
plates  of  decalcified  bone  with  those  of  raw  vegetable. 

When  Prof.  Senn,  to  whom  modern  surgery  owes  so  much,  intro- 
duced the  principle  (Intestinal  Surgery,  1 889),  the  following  were 
the  chief  advantages  claimed:  (1)  To  save  time;  (2)  to  do  away 
with  the  evils  resulting  from  too  many  sutures ;  (3)  to  secure  a 
larger  surface  of  approximation  of  the  serous  surfaces  ;  and  (4)  to 
give  complete  rest  to  the  parts  which  it  is  intended  to  unite.* 

On  the  other  hand,  the  following  objections  have  been  brought 
against  the  decalcified  bone  plates :  (1)  That  they  are  expensive, 
tedious  to  prepare,  and,  as  many  sizes  are  required  for  various 
different  contingencies,  they  are  not  likely  to  be  at  hand  in  an 
emergency ;  f  (2)  that  the  opening  left  is  too  small ;  (3)  that  they 
require  for  their  absorption  and  disappearance  several  days  after 
they  have  ceased  to  be  needed ;  (4)  that  it  is  difficult  to  adjust  the 
plates  with  the  right  degree  of  pressure  when  they  are  approxi- 
mated. If  they  are  tied  too  tight  they  will  cause  pressure-sloughing 
of  the  serous  surfaces  ;  on  the  other  hand,  if  the  plates  are  not 
held  and  approximated  firmly  enough,  they  may  slide  upon  each 
other,  and  thus  cause  obstruction  of  the  opening ;  (5)  it  is  not 
easy  to  return  the  bowel  and  bone-plates  unless  the  opening  into  the 
abdomen  is  a  free  one.  This  has  been  found  to  be  the  case  after  mak- 
ing use  of  them  for  intestinal  anastomosis  for  gangrenous  hernia. 

*  A  useful  paper  by  Dr.  W.  S.  Magill,  of  Chicago,  on  the  results  obtained  by  the 
use  of  absorbable  plates,  will  be  found  in  the  A  nnals  of  Surgery,  Sept.  1894.  Tables 
are  given,  and  the  writer  maintains  that  in  87  operations  there  were  only  20  deaths, 
a  mortality  of  about  23  per  cent.,  and  that  of  these  20  deaths  only  one  was  due 
to  the  plates. 

T  Some  surgeons  have  found  that  the  plates  are  not  easily  preserved.  I  hardly 
think  this  fair  to  Prof.  Senn.  I  have  found  no  difficulty,  by  following  his 
f  sections.  Mr.  Lockwood  thus  states  his  experience  in  characteristically  terse 
and  vigorous  language.  "My  own  experience  of  bone-plates  is  as  follows, 
intending  to  try  them  upon  a  suitable  occasion,  a  bottle-full  was  obtained  from 
he  instrument  maker.  These  dried  up  and  became  hard  and  horny.  Others  were 
procured,  but  they  disintegrated  and  formed  a  kind  of  mud  at  the  bottom  of  the 
jar    [Med.  Chir.  Tram.,  vol.  lxxvii.  p.  198). 
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Of  Vegetable  Absorbable  Plates  *  I  can  say  nothing  at  fi 
hand,  having  never  tested  them  nor  seen  them  used.  The 
strongly  recommended  by  some  American  and  one  or  two  0  ^ 
nental  surgeons  (p.  849),  who  claim  that  these  plates  have  all  tl 
advantages  of  Senn's  bone-plates,  and  others  peculiar  to  th 
selves— viz.:  (1)  They  are  very  cheap;  (2)  they  are  always^ 
hand,  being  readily  made  out  of  materials — turnip  or  potato— whi  1, 
are  easily  obtained  ;  (3)  they  quickly  soften,  and  are  absorb*] 
when  no  longer  needed ;    (4)  they  can  be  made  with  a 
opening,  viz.,  one,  if  desired,  four  inches  long. 

Comparison  of  Enterorraphy  with  the  Chief  Devices 
intended  to  Aid  or  Replace  it.— Enterorraphy  by  circular 
suturing  must  be  admitted  to  be  the  ideal  operation  from  its  sim- 
plicity, the  entire  absence  of  any  especial  apparatus,  and  the  fact 
that  no  foreign  body  is  left  behind  which  may  perhaps  give 
trouble  ere  it  come  away.  Those  who  condemn  it  as  unsuccessful 
must  remember  (1)  that  it  has  been  gradually  and  slowly  per- 
fected, being  often  laid  aside  for  some  new  device  and  then 
resorted  to  again,  and  that  it  was  very  largely  used  in  the  earlier 
and  darker  days  of  intestinal  surgery;  (2)  that  when  used  by 
skilled  hands  it  has  proved  most  effective  and  reliable  in  the  time 
of  emergency.!  When  used  by  such  hands — and  it  is  one  advan- 
tage of  this  method  that  it  is  easy  for  any  operating  surgeon  to 
acquire  skill  in  this  method } — care  will  be  taken  to  fulfil 
the  conditions  necessary  for  successful  enterorraphy,  viz. :  (a)  suffi- 
cient inversion  of  the  serous  coats;  (b)  sufficient  penetration  of 
the  coats  without  perforation  of  the  lumen  of  the  intestine; 
(c)  careful  adjustment  of  the  junction  of  the  intestine  and  the 
mesentery  (Figs.  186,  216,  217),  and  (d)  placing  of  the  sutures  in 
healthy  tissues.  § 

It  is  right  to  state  clearly  here  that  many  excellent  judges,  men 
well  experienced  in  intestinal  surgery,  condemn  circular  enteror- 
raphy. Thus  Dr.  A.  B.  Kobinson  (Ann.  of  Surg.,  vol.  i.  1891, 
p.  430),  states  that  he  found  it,  from  experiments  on  dogs,  very 
dangerous  for  the  following  reasons :  (1)  It  paralyses  the  gut,  and 
hence  does  not  so  readily  relieve  the  fascal  obstruction  which  is 
the  immediate  object  of  surgical  interference.  To  this  it  may  be 
replied  that,  as  shown  at  p.  855,  the  joining  ends  of  intestine 

*  I  have  not  mentioned  catgut  rings.  They  have  been  given  up  by  the  American 
surgeons  who  used  them,  having  been  found  unreliable.  After  a  very  short  time 
in  the  warmth  and  moisture  of  the  intestinal  contents  they  become  quite  limp 
and  give  no  support. 

t  To  mention  a  few  cases  only,  I  refer  my  reader  to  those  of  Mr.  Lockwood 
and  to  Dr.  McCosh's  four  successful  cases  of  circular  enterorraphy  after  resection  0 
small  intestine  for  gangrene.  To  such  urgent  emergencies,  circular  enterorrapb 
especially  suited  if  the  surgeon  has  had  sufficient  practice  to  rely  on  himself. 

X  The  only  things  needed  are  a  packet  of  fine  ordinary  sewing  needles,  some 
silk,  and  different  segments  of  intestine.    These  may  be  kept  in  dilute  spun  • 

§  The  essentials  of  a  good  suture  given  at  p.  826  should  be  referred  to. 
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i3Cted  while  obstruction  is  present  should  be  deferred  whenever 
sible,  and  when  this  is  not  possible,  a  rare  contingency,  the 
I  >stines  should  be  thoroughly  emptied  before  they  are  resected. 
]  -,1ns  is  not  practicable  union  should  be  deferred  and  drainage 
e.tinued  by  Paul's  tubes,  Fig.  181,  &c.  (2)  A  fascal  fistula  is 
a  to  arise  at  the  point  of  suture.  (3)  Gangrene  or  sloughing 
t  j  arise  from  the  pressure  of  numerous  sutures.  These  are  very 
f  criticisms.  They  must  each  be  met  by  care  in  suturing,  and 
\  attention  to  the  junction  of  the  intestine  and  the  mesentery. 
/  The  lumen  of  the  two  ends  may  be  unequal.  When  this 
d  culty  is  marked,  circular  enterorraphy  must  be  abandoned  for 
i:  stinal  anastomosis.  (5)  Pathological  changes  due  to  obstruction 
i  :he  bowel  may  offer  impediments.  The  gut  may  be  stretched 
s  hin  that  a  needle  cannot  be  passed  between  the  muscular  and 
e  ;ous  layers  without  danger  of  penetrating  the  mucous  layer  and 
csing  fascal  fistula.  I  have  pointed  out  elsewhere  (p.  855),  that 
u  m  of  resected  intestine  is  not  to  be  attempted  where  obstruc- 
t  ,  over-distension,  &c,  are  present.  Where  the  distension  has 
bi  prolonged,  as  in  malignant  disease  low  down  in  the  canal, 
c  ular  enterorraphy  is  contra-indicated.  This  is  not  the  case 
m  re  the  obstruction  has  been  of  shorter  duration — e.g.,  in  gan- 
gious  hernias — as  shown  by  the  successful  cases  given  at  p.  861. 
(I  Circular  stricture  followed  the  experiments.  Some  of  the 
s  ;tures  were  so  severe  that  both  fasces  and  gas  were  actually 
0 -meted.  (7)  The  long  time  required  for  a  circular  enteror- 
H  iy  militates  against  the  chances  of  recovery.  Of  all  surgery  in 
fi  world,  intestinal  surgery  should  be  rapid  and  skilful.  Of  the 
dn-ent  methods  Dr.  Robinson  recommends  Lembert's  sutures, 
n:ing  these  continuous  for  two,  three,  or  four  stitches.  This 
w  ked  well  and  saved  time,  three  to  five  interruptions  of  Lembert's 
Si  ires  completing  the  circle  round  the  gut.  In  this  way  a 
c:.ilar  enterorraphy  can  be  completed  in  less  than  half  an 
h  r.  Dr.  Robinson  emphatically  opposes  a  circular  enterorraphy 
*  1  a  continuous  Lembert's  suture.  "  This  was  carefully  tried, 
a  the  worst  strictures  of  all  resulted;  not  only  that,  but  the 
I  ad  gradually  fell  into  the  gut  lumen,  and  its  end  dangled  for 
1 3  and  even  weeks  there  before  it  became  entirely  set  free.  This 
J<  j  thread  will  certainly  be  a  dangerous  source  of  infection,  as 
u  etive  fluids  can  go  along  it  by  mere  capillary  attraction,  not  to 
s  tk  of  the  wider  faecal  fistula  it  may  create."  There  is  much 
*?ht  m  these  last  two  criticisms.  An  increasing  number  of 
r<nt  successful  cases  of  circular  enterorraphy,  amongst  these 
big  one  by  Lockwood  (p.  861),  three  by  McCosh  (p.  86?),  one  by 
J  isoholt  (p.  861),  and  many  by  Continental  surgeons,*  show 
ci,  they  are  not  unanswerable.  As  I  have  said  elsewhere,  skill 
g  be  obtained  here  by  practice,  and  it  is  the  above-mentioned 
v  t  important  saving  of  time  which  will  be  much  facilitated  by 

See  the  reference  to  Bier's  cases  (p.  829). 
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the  use  of  Mayo  Robson's  bobbin,  where  a  circular  enterorraphy  i 
being  performed;  especially  if  the  patient's  condition  require 
speedy  completion  of  the  operation,  and  the  surgeon  has  not  hat 
much  experience  in  enterorraphy.    While  these  sheets  are  passini 
through  the  press,  I  have  had  the  advantage  of  seeing  a  paper  L 
Messrs.   Ballance  and   Edmunds   on   Intestinal   Surgery,  witl 
especial  reference  to  the  question  of  the  best  means  of  uniting 
resected  intestine.   I  am  very  glad  to  have  the  privilege  of  quotinj' 
here  on  the  technique  of  intestinal  surgery  the  authoritative  opinioi 
of  two  workers  who  have  proved  themselves,  in  another  part  of  th< 
field  of  experimental  surgery,  most  assiduous  in  research  an< 
withal  cautious  in  drawing  conclusions.    The  paper  supplies  ; 
long-felt  want  in  British  Surgery.   The  following,  very  briefly  put 
are  some  of  the  conclusions  to  which  the  authors  were  led  witl 
regard  to  enterorraphy,  and  other  methods  of  resecting  intestine 
With  regard  to  end-to-end  union  the  above-mentioned  author 
prefer  simple  suturing  to  the  use  of  any  form  of  supportiu; 
apparatus.      They  recommend    either  the   Czerny-Lembert  0 
Maunsell's  method.    Of  five  experiments  on  dogs  performed  b 
the  former  and  two  by  the  latter  method,  all  did  well.  Witl 
regard  to  the  Czerny-Lembert  method,  emphasis  is  laid  on  the  can 
needed  at  the  mesenteric  junction  and  on  the  following  facts.  Ii 
the  small  intestine  eversion  of  the  mucous  membrane  takes  plac< 
to  such  a  marked  degree  that  the  insertion  of  the  inner  row  0: 
sutures  only  results  in  apposition  of  mucous  membrane  to  mucou: 
membrane.    Thus  the  integrity  of  the  junction  depends  solely  01 
the  Lembert's  sutures.    The  result  of  the  inversion  produced  b 
these  is  a  ridge  which  remains  at  the  line  of  junction,  sometime.1 
seriously  contracting  the  lumen  of  the  gut.    This  untoward  resui 
is  especially  likely  to  be  brought  about  if  the  surgeon  is  uncertaii 
about  the  efficiency  of  his  row  of  Lembert's  sutures,  and  u 
tempted  to  put  in  others,  still  further  diminishing  the  lumen  0: 
the  bowel.    The  above  objection  does  not  apply  to  Maunsell'; 
method,  which  produces  very  perfect  union,  mucous  coat  heme 
united  to  mucous,  muscular  to  muscular,  and  serous_  to  serous 
After  the  Czerny-Lembert  method  a  circular  ridge  or  diaphragm  is 
always  to  be  found  on  laying  open  the  intestine.    This  is  not  sc 
after  the  Maunsell  method:  here  it  is  quite  difficult  to  recogmst 
the  line  of  circular  junction,  which  point  contrasts  markedly  witl 
the  ridge  which  is  seen  at  the  site  of  the  longitudinal  incisiot 
which  had  been  closed  by  Lembert's  sutures. 

Of  the  different  methods  of  producing  lateral  anastomosis  Mr. 
Ballance  and  Mr.  Edmunds  consider  Halstead's  (Figs.  230  to  233J 
to  be  superior  to  all  in  which  plates,  bobbins,  and  other  mechanical 
aids  are  used.  The  above-mentioned  authorities  emphasise  one 
objection  which  applies  to  all  of  the  above— viz.,  that  the  surgeon 
may  very  likely,  in  cases  of  emergency,  not  be  provided  with  be 
size  he  requires.  As  to  the  claim  that  such  devices  shorten  the 
time  of  operation,  Messrs.  Ballance  and  Edmunds  reply :  (1 )  inat  U, 


f 
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•  QpWs  method  of  anastomosis,  sutures  have  to  be  placed 
lS  m  i  Z  nhtes  W  224),  the  time  taken  is  not  much 
around  the  p ate J  ^,  lateral  ast0mosis 

Sb0rtenn  take  Ion"  if  proper  attention  is  paid  to  the  iollow- 
d06S  « nthls  (a)  A  plentiful  supply  of  round  needles  ready 
lUg  iTwith  silk  sufficiently  thick  not  to  cut  the  intestinal  coats. 

mrthe  need  es  as  spLt,  Thus  if,  just  as  one  thread  is 
^ino-  to  an  end  the  needle  which  carries  it  be  left  t»  st  u  trans- 
She  cut  edges,  this  will  keep  the  parts  together  and  greatly 
„;i£it,e  the  introduction  of  the  next  suture. 

''itt  becoming  increasingly  clear,  I  think,  that  in  the  hands  of 
„  ooeratmg  sSrgeon  who  has  taken  care  to  acquire  skill  by 
^  Jce  tne8chief Objections  to  Enterorraphy  will  be  very  greatly 
S3So3-vul,  the  time  taken,  the  number  of  sutures  needed,  the 
"  k  of  perforating  the  lumen  of  the  gut,  of  leakage  at  the 
unction  of  mesentery  and  intestine,  and  of  stenosis  from  contrac- 
C  of  the  cicatrix,  especially  if  the  inversion  has  been  needlessly 
e      Where  the  surgeon  from  any  want  of  faith  m  his  skdl  or 
•om  the  condition  of  the  patient  requiring  that  the  operation 
Should  be  completed  speedily,  prefers  to  rely  upon  one  of  the 
devices  intended  to  aid  or  to  replace  circular  f^™^^  w,lU 
be  wisest  in  making  use  of  Mayo  Robson's  bobbin.    This  by 
giving  support,  facilitates  the  suturing  at  the  time  and  supplies 
fome  of  the  conditions  which  are  at  the  root  of  Senn  s  excellent 
nrinciple-viz.,  the  giving  support  to  the  ends  of  the  intestine  by  a 
bodv  which  will  be  safely  absorbed.    From  its  shape   and  its 
simplicity  in  its  absence  of  threads,  I  consider  this  bobbin  more 
easily  inserted  and  used  in  effecting  a  direct  junction  of  the  ends 
than  Prof.  Senn's  plates  and  lateral  anastomosis,  while  its  ready 
apphcability  to  a  very  large  range  of  different  operations  (p.  836), 
puts  it,  in  my  opinion,  on  an  equal  footing  with  Murphy  s  button 
while  the  part  which  it  is  intended  to  play,  and  the  material  ot 
which  it  is  made,  render  it  far  safer  than  that  most  ingenious 
device,  the  objections  to  which  have,  I  think,  been  somewhat 
unduly  lost  sight  of  owing  to  its  ingenuity  and  the  facility  with 
which  it  can  be  employed. 

The  same  absence  of  any  threads  to  tie,  and  its  wider  applica- 
bility, make  Mr.  Robson's  bobbin  superior  to  Mr.  Paul's  decalcified 
bone  tube,  though,  as  I  have  stated  at  p.  848,  several  successful 
cases  prove  the  efficiency  of  this  device. 

Next  to  simple  enterorraphy,  or  enterorraphy  aided  by  Mayo 
Robson's  bobbin,  given  a  case  of  junction  of  resected  ends  of 
intestine,  I  should  put  Senn's  plates  and  lateral  anastomosis 
(Pig.  225).  This  method,  though  less  ideal,  would  be  certainly 
superior  where  there  was  much  difference  in  the  calibre  of  the  two 
ends  of  the  intestine. 

Where  there  is  need  for  great  speed,  or  where  decalcified  bone 
structures  are  not  at  hand,  the  surgeon  will  certainly  be  justified 
in  resorting  to  Murphy's  button,  see  p.  842,  where  its  advantages 
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and  disadvantages  are,  I  hope,  fairly  put.    While  I  will  viM  , 
none  m  my  admiration  of  the  ingenuity  of  thi  TiLlZn   Y  I*  1 
extreme  facility  with  which  it  ca^  be  /sed  lao^^^.f1 
the  principles  on  which  it  is  intended  to  act  or  its  moZ w  \£ 
are  as  sound  (p  842)  as  those  of  the  diS'tS 
to  which  I  have  alluded     Furthermore,  I  am  of  opinion  £  wh 
it  has  been  very  largely  resorted  to  owing  to  the  faciirv  Jv 
which  it  can  be  used,  successes  have  had  soVewhat  undue  LTt 
attached  to  them     On  the  surface  it  wouldT^aTta  £ 
have,  practically,  been  only  successes.    This  is  very  far  from  tl 
truth.    In  spite  of  the  inventor's  desire  to  publish  a  full  £t  o 
cases  there  are  many  unsuccessful  ones  which  are  never  publish 
(p.  844).    Finally,  it  is  at  least  remarkable  that  in  America  t 
speak   of   the  Murphy  button  in  particular-where  America 
inventions  are  particularly  dear  to  the  people-several  leadS 
surgeons>  have  shown  a  distrust  of  this  device ;  and  to  speak  oi 
such  devices  m  general,  it  is  at  least  noteworthy  that  in  that  laud 
of  very  keen  brains  and  very  nimble  fingers,  there  is  an  increasing 
tendency  to  revert  from  complicated  inventions,  however  ingenious 
to  more  simple  methods  of  suture. 

RESECTION  OP  INTESTINE.  ENTERECTOMY. 

COLECTOMY. 

Indications  for  Resection  Operations.— The  chief  of  these  are 
(1)  New  growths.  (2)  Gangrene  after  strangulation  in  hernia 
or  intestinal  obstruction,  (3)  Injuries,  gunshot  or  otherwise.- 
(4)  borne  cases  of  irreducible  intussusception.  (5)  Some  cases  of 
artificial  anus  where  the  canal  of  the  intestine  cannot  be  otherwise 
restored. 

I  propose  to  say  a  few  words  about  the  first  two,  the  most 
frequent  of  the  above  indications. 

The  subject  of  Resection  for  Gunshot  and  other  Injuries  is  fully 
dealt  with  in  the  next  chapter. 

(i)  Indications  for  Resection  in  New  Growths. — In  deciding 
between  resection  and  one  of  the  forms  of  anastomosis  without  resec- 
tion,^ or  between  resection  and  artificial  anus,  the  surgeon  should  pay 
particular  attention  to  the  following  points,  both  local  and  general. 
The  more  they  are  present,  the  more  favourable  is  the  case.  Small 
size,  definite  outline,  especially  if  the  growth  approaches  the  annular 
form,  free  mobility  as  pointing  to  absence  of  adhesions,  eutire 
absence  of  that  tenderness  which  points  to  peritonitis  or  even  to  that 
breaking  down  and  suppuration  which  may  accompany  new  growths 
when  they  ulcerate  and  become  septic,  a  situation  in  which  the 
growth  can  be  easily  got  at  and  isolated,  e.g.,  when  it  attacks  a 
portion  of  intestine  with  a  long  mesentery,  and  not  a  fixed  part  such 
as  the  splenic  or  hepatic  flexure.*  These  are  the  chief  local  points. 


*  In  the  tables  of  "Weir  {New  York  Med.  Jovrn.,  Feb.  13,  18S6) ;  Butlin  [Oper. 
Surg,  of  Malignant  Bis.,  p.  231),  of  the  37  cases  collected  in  which  resection  of 
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a  ,nnffst  the  general  points  that  must  weigh  with  the  operator 
^CsWh8and  nutrition  of  the  patients,  then-  fitness  to  bear 
"^ere  operation,  and  to  supply  the  needful  plastic  repair. 
a  llnthei  point   having  a  most  important  bearing  upon  the 
1  Imtv  of  performing  resection  for  malignant   disease  is 
aSer  This  ^complicated  by  obstruction,  tympanites  &c.  I 
l£e£  one  point  which  published  (and  still  more  the  unpublished*) 
{   11  urove,  it  is  that  the  occasion  in  which  it  is  right  to  submit  a 
Sent  the  subject  of  intestinal  obstruction  to  such  a  prolonged 
ESS II  as  resection  and  suture  or  anastomosis  of  the  resected 
S         be  of  the  very  rarest.f    This  is  plain  from  the  usual 
5»te  of  the  patient  in  these  cases,  and  the  conditions  within  the 
Somen  with  which  the  operator  has  to  deal.    Is  a  patient, 
nsnallv  past  middle  life,  whose  strength  and  powers  have  been 
Zvoed  for  days  or  weeks  by  the  nausea,  inability  to  take  food, 
vomiting  distension,  and  of  all  the  distress  which  forms  part  oi  a 
miserere  of  the  later  stages  of  chronic  intestinal  obstruction,  m  a 
tit  state  to  go  through  a  prolonged  operation,  and  to  supply  after 
it  the  plastic  repair  which  is  needful  for  success  ?    There  can  be 
but  one  answer  here.    And  it  is  the  same  when  we  examine  those 
local  conditions  which  will  have  to  be  faced  by  the  operator.  _  Ihe 
distension  of  the  intestines,  the  difficulty  of  keeping  them  withm 
the  belly,  prolong  the  operation,  add  to  the  shock  m  an  exhausted 
patient,  and  by  rendering  asepsis  most  difficult,  dimmish  his 
chances  still  farther.    Another  point— viz.,  the  condition  of  the 
intestine  above  and  below  the  obstruction,  is  a  strong  argument 
against  resection  and  union  of  the  intestine  when  obstruction  is 
present.    Above,  the   intestine   will   be   distended,  congested, 
softened ;  below,'  empty  and  shrunken.    The  difference  in  the  size 
of  the  two  sections  may  prove  a  serious  difficulty  in  their  union, 
but  a  graver  objection  to  uniting  them  now  is  the  fact  that  for  the 
present  both  are  paralysed;  and  though  this  can  be  met,  in  a 
measure,  by  emptying  the  contents  of  the  upper  bowel  when  this 
is  cut  through  above  the  growth,  yet  every  one  familiar  with  these 
cases  knows  perfectly  well  that  if  the  obstruction  be  low  down  it 
is  extremely  difficult  to  empty  the  bowel  above  sufficiently  in  the 
short  time  available.    Much  of  its  contents  are  left  behind,  the 

cancerous  bowel  was  performed,  32  were  of  the  large  intestine.  The  parts  involved 
were :  caecum,  7  ;  ascending  colon,  4  ;  transverse  colon,  3 ;  descending  colon,  7  ; 
sigmoid  flexure  9  ;  "  colon,"  2.  Malignant  disease  is  so  frequent  in  two  regions, 
the  ileo-caacal  and  the  left  iliac  fossa  that  when  there  is  any  reason  to  suspect  it 
an  early  exploratory  incision  should  always  be  made. 
*  Quite  as  instructive  in  their  way.    "  Nec  silet  mors." 

t  Dr.  Kicketts  (Ann.  of  Surg.,  vol.  i.  1894,  p.  472),  relates  a  case  which  was 
most  favourable  for  resection.  The  growth,  only  of  the  size  of  a  hickory  nut,  was 
easily  found,  drawn  out,  and  resected.  The  ends  were  united  by  a  Murphy's 
button.  The  ileum  being  enormously  distended  with  fiecal  fluid,  owing  to  the 
patient  having  deferred  operation  till  the  last,  about  a  gallon  was  withdrawn  by 
an  incision,  which  was  closed  by  Lembert's  suture.  The  patient  sank  ten 
hours  later. 
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condition  of  obstruction  largely  continues  with  its  result-.1 
continuance  of  toxic  absorption— and  if  the  contents  of  th! 
intestine  are  passed  on  from  above,  too  often  they  find  th 
junction  of  the  resected  parts  made  in  softened,  inflamed  parts, 
unlit  to  bear  the  strain,  Where  obstruction  is  present  resection 
should  be  deferred  until  one  of  the  following  steps  have  been 
fig.  2io.  adopted.  Colotomy, 

may  be  performed  in 
the  cascum  or  some 
part  of  the  colon,  to 
empty  the  intestine 
and  restore  its  tone, 
while  at  the  same  time 
the  patient's  strength 
is  restored,  and  the 
surgeon  chooses  his 
own  time  for  the  per- 
formance of  what  is  a 
very  severe  operation. 
Another  way  of  per- 
forming resection  in 
two  stages  is  that  ad- 
vocated by  Mr.  F.  T. 
Paul,*  whose  name  will 
frequently  occur  in 
these  pages,  as  an  au- 
thority in  abdominal 
surgery.  The  follow- 
ing are  the  chief  steps 
of  this  operation. 
I .  Explore  first  in  the 
middle  line  unless  the 
site  of  the  obstruction 
is  known.  2.  Make  a 
sufficiently  free  inci- 
sion over  the  site  of 
the  obstruction.  3. 
Having  cleared  away  any  adhesions,  tie  the  mesentery  with  an 
aneurism-needle,  and  divide  it  sufficiently  to  free  the  bowel  well 
beyond  the  growth  on  each  side.  4.  Let  the  loop  of  bowel  containing 
the  growth  or  stricture  hang  out  of  the  abdomen,  and  sew  together 
the  mesentery  and  the  adjacent  side  of  the  two  ends  (Fig.  210). 
See  that  the  stump  of  mesentery  lies  beneath  the  bowel,  where,  if 
deemed  advisable,  it  can  be  drained  by  packing  cyanide  gauze 
down  to  it.    5.  Ligature  lightly  a  glass  intestinal  drainage-tube 

*  "Colectomy"  {Brit.  Med.  Journ.,  vol.  i.  1895,  p.  1136).  A  paper  full  of 
practical  information,  but  especially  noteworthy  and  admirable,  nowadays,  from  its 
convincing  candour.  Failures  are  related  as  well  as  successes,  and  are  equally 
instructive. 


Colectomy  by  Paul's  method.  Drainage  of  the  bowel, 
and  preparation  of  it  for  subsequent  safe  resection  of  the 
bowel.  (Paul.) 
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sue*.  r8i  and  210)  into  the  bowel  above  and  below  the  obstruction, 
(  fthen  cut  away  the  affected  part.  When  the  operation  is  thus 
firmed  all  the  vessels  except  those  in  the  primary  incision  are 
before  they  are  cut,  and  the  intra-periton^al  work  is  rendered 
llless  6.  The  second  stage  of  the  operation,  that  of  destroying 
Sfrour  which,  as  will  be  gathered  from  Fig.  210,  is  formed  by  the 
,bove  operation,  is  undertaken  about  three  weeks  later.  A  finger 
Lino-  introduced  into  the  bowel,  as  a  guide  to  each  side  of  the 
°tmr°  dressing-forceps,  with  the  handles  fastened  together  by 
india-rubber  tubing,  or  appropriate  clamp-forceps  are  applied  to 
the  Spur,  one  blade  on  each  side.  These  will  come  away  within  a 
Week;  and  some  days  later  the  rest  of  the  spur  is  destroyed  m  like 
fashion,  the  forceps  being  now  applied  as  far  as  the  finger  makes 
out  the  spur  to  reach.  As  soon  as  this  is  satisfactorily  accomplished 
the  artificial  anus  is  closed  by  separating  the  rosette  of  mucous 
membrane  from  the  skin,  turning  it  in,  and  bringing  the  freshened 
edce  of  the  latter  over  it.  Another  method  is  to  get  the  affected 
coil  outside,  if  this  be  not  too  tied  down  by  adhesions,  keep  it  so 
by  a  rod,  as  in  Eeeves'  method  (p.  705),  a  Paul's  tube  being  then 
tied  into  the  upper  end  to  drain  it.  Some  days  later,  when  the 
patient's  condition  admits  of  it,  the  growth  is  resected,  and  the 
two  ends  united.  Mr.  Lane  adopted  this  plan  successfully  in  a 
very  interesting  case  of  growth  of  the  lower  part  of  the  ileum.  A 
knitting-needle  covered  with  india-rubber  tubing  was  employed  here 
to  keep  the  bowel  outside  {Clin.  Soc.  Trs.,  vol.  xxvi.  p.  40). 

(i)  Resection  of  Intestine  for  Growths. — The  first  question 
which  arises  is  as  to  the  best  incision.  If  the  surgeon  is  uncertain 
as  to  the  exact  site  of  the  growth,  he  may  make  a  median  incision 
and  clear  the  matter  up ;  otherwise  the  incision  should  be  made 
over  the  growth  itself,  either  horizontally,  as  in  an  incision  for 
appendicitis  or  for  left-sided  inguinal  colotomy,  or  vertically,  or 
in  one  linea  semilunaris.*  The  variety  of  the  incision  is  imma- 
terial as  long  as  the  growth  and  the  intestine  entering  and  leaving 
it  is  thoroughly  exposed.  That  the  median  incision  is  not  best 
suited  for  this  is  shown  by  the  number  of  cases  recorded  in  which, 
after  the  operator  had  begun  by  an  incision  in  the  linea  alba,  he 
abandoned  it,  as  inadequate,  for  one  over  the  growth.  The  growth, 
when  reached,  may  be  covered  by  adherent  omentum,  or  resemble 
an  intussusception,  appearing  as  a  thick,  rounded,  firm,  sausage- 
like swelling.  When  the  growth  is  fully  exposed  the  surgeon  settles 
whether  to  attempt  resection  or  to  perform  a  lateral  anastomosis 
{p.  868).  Eesection  being  decided  upon,  the  field  of  operation 
is  carefully  shut  off  from  the  general  peritongeal  sac  by  flat 
sponges  and  iodoform  gauze.  I  shall  first  describe  a  compara- 
tively simple  case — e.g.,  resection  of  a  limited  growth  of  the  small 
intestine  or  sigmoid,  and,  later,  the  more  difficult  removal  of  the 

*  Where  a  colotomy  has  been  previously  done,  the  colectomy  incision  may  be 
made  to  ran  into  this,  vertically  from  above. 
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Fig.  211. 


\ 


ileo-ca3cal  coil.  Any  adhesions  present  must  next  be  divided  with 
a  blunt-pointed  scissors  or  a  dissecting  tool  (Fig.  211).*  The  loon 
being  freed  is  brought  outside  the  wound,  placed  upon  gauze  or 
a  sponge,  and  emptied  by  gentle  pressure  with  the 
fingers  in  both  directions.  This  being  effected,  clamps 
are  applied  just  above  and  below  the  spots  where  it 
is  decided  to  divide  the  intestine.  A  host  of  such 
instruments  have  been  devised.  The  best  are  those 
of  Mr.  Makins  (St.  Thomas's  Hosrp.  Rep.,  1884,  P-  81) 
(Fig.  2 1 2),  or  a  right-angled  modification  of  them,  which 
bear  Dr.  Murphy's  name  (Fig.  2 1 3).  The  blades  in 
either  case  are  covered  by  india-rubber  tubing.  Mr. 
Makins'  have  the  advantage,  that  the  compression 
exercised  can  be  more  accurately  adjusted  by  means 
of  a  screw.  Several  other  clamps  act  by  perforation 
of  the  mesentery. 

One  of  the  simplest  of  these  is  the  plan  devised  by  the  late 
Dr.  Maunsell  (Amer.  .Town.  Med.Sci.,  March,  1892).  A  flat  piece 
of  sponge  is  placed  over  the  bowel,  about  4  or  6  inches  from  the 
part  to  be  excised,  and  the  sponge  and  the  mesentery  close  to  the 
gut  are  then  transfixed  with  a  strong  safety-pin.  The  pin  is  again 
passed  through  the  sponge  on  the  other  side  of  the  gut  and  damped. 
The  sponge  should  be  large  enough  to  compress  the  intestine 
against  the  pin,  so  as  to  effectually  prevent  extravasation.  The 
advantages  claimed  "  are  its  extreme  simplicity,  its  easy  applica- 
bility, its  innocuousness,  and  its  efficiency."  The  pressure  can  be 
regulated  by  the  size  of  the  sponge.  Another  very  simple  method 
is  that  of  Neuber,  in  which  a  narrow  elastic  band  is  passed 
through  a  small  opening  made  in  the  mesentery,  close  to  the 
intestine,  and  tied  or  clamped  around  the  gut.  Others  have  used 
cords  of  gauze.  Fig.  214  shows  a  clamp  devised  on  the  principle  by  Mr.  W.  A 
Lane.    In  using  any  clamp  which  perforates  the  mesentery,  great  care  must  be 


Mr.  Watson 
Cheyne's  fine 
dissector. 
(Down's  Cata- 
logue, 1894.) 


Fig.  212. 


Mr.  Makins'  clamp-forceps,  for  use  in  resection  of  intestine.    This  and  the  next 
clamp  should  be  covered  with  india-rubber. 

taken  not  to  injure  any  vessel.  This  is  easily  managed  in  the  case  of  undistended 
intestine,  but  when  obstruction  is  present  and  all  the  small  vessels  enlarged, 
very  troublesome  bleeding  may  follow  on  perforating  the  mesentery. 

*  The  difficulty  met  with  here  varies  extremely.  The  adhesions  may  be  so 
dense  as  to  render  further  operation  impossible.  In  such  a  case  short-circuiting 
should  be  performed.  Omental  adhesions  are  not  uncommon— i.e.,  to  the 
parietes,  over  the  growth  or  adhesions  between  the  omentum,  and  the  small  and 
large  intestine  contiguous  to  the  growth. 

t  The  late  Dr.  Maunsell,  writing  of  Neuber's  method  {loc.  siqwa  cit.),  says: 
have  tried  this  method  and  found  that  the  bowel  may  be  injured  by  the  ligature, 
no  matter  what  care  may  be  taken  in  applying  it." 
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mi «  following  very  simple  and  easily  improvised  clamp  was 
Tl  isfuffy  by7Dr.  L  Eogers  on  a  dog  (M  Med-  Jowm., 
l'Sfi    806  p  903).    The  clamp  consisted  of  a  thin,  flat  piece  of 
vol.  1.  ibpe, .  P-  9^)  1  u     t  eacll  end>  through 

wood,  pointed  at  one  end and  a avmg  at  ^ 


3&?$£  S^^i    Tnelape,  knotted  at  one 

Fig.  213. 
QHHiiiimiimr 


Fig.  214. 

Fig.  213. 


Murphy's  clamp.  Lane's  intestinal  clamp.    (Down's  Catalogue,  1894.) 

(Down's  Catalogue,  1894. ) 

end  having  been  passed  through  the  slit  in  the  blunt  end,  the 
sharp  end  of  the  piece  of  wood  was  passed  through  the  mesentery 
close  to  the  bowel,  and  the  tape,  passed  over  the  bowel  and  through 
the  other  slit,  was  pulled  sufficiently  tight  to  compress  the  bowel 
between  the  piece  of  wood  and  the  tape,  and  then  fixed  with 
artery-forceps.  .  . 

Whatever  form  of  clamp  is  used,  if  it  has  been  long  vti  situ,  it 
may  be  well  to  shift  the  clamp,  and  to  cut  away  the  ends  of  the 
intestine  which  have  been  submitted  to  pressure,  for  fear  their 
nutrition  has  suffered  dangerously. 

Where  no  clamps  are  obtainable  an  assistant's  hands  must  be 
made  use  of.  But  clamps  are  much  to  be  preferred  ;  hands  are 
more  in  the  way,  and,  however  willing,  are  liable  to  make  more 
varying  pressure,  and  to  relax  long  before  a  tedious  operation  is 
completed. 

If  the  intestine  is  at  all  distended, f  it  is  emptied  in  the  manner 
advised  at  footnote  p.  864.  The  diseased  mass  is  now  resected  with 
blunt-pointed  scissors,  the  gut  is  cut  across  at  right  angles  to  its 
Ion g  apis  about  three-quarters  of  an  inch  beyond  each  clamp.  If  the 
section  be  made  closer,  the  clamp  will  interfere  with  the  movement 
of  the  needle  in  the  insertion  of  Lembert's  sutures  (Treves).  As  a 
rule,  the  section  of  the  intestine  should  be  made  at  right  angles  to 
its  long  axis,  and,  in  the  present  instance,  resection  of  intestine 

*  Like  all  clamps  which  perforate  the  mesentery,  this  one  may  cause  most 
troublesome  bleeding  if  it  injure  a  vein,  when  even  the  small  ones  are  much  dis- 
tended— e.g.,  when  obstruction  is  present. 

t  After  emptying  the  intestine  there  may  still  remain  much  difference  between 
the  ends  when  resected.  Either  the  upper  segment  must  be  partially  closed  by  a 
continuous  and  Lembert's  sutures  until  the  part  left  patent  corresponds  to  the 
lumen  of  the  collapsed  bowel  below,  a  step  successfully  adopted  by  Mr.  Treves 
(Lancet,  vol.  i.  1893,  p.  522),  or  both  ends  must  be  closed  and  a  lateral  anastomosis 
employed  (p.  869). 
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for  growth,  the  incisions  should  be  carried  onwards  through  the 
mesentery  so  as  to  remove  a  triangular  piece  with  the  base  below 
at  the  intestine.  By  this  means  it  is  possible  that  implicated 
lymphatics  will  be  removed  as  well.  The  cut  vessels  in  the 
mesentery  are  either  clamped  and  tied  with  catgut,  or,  where  a 
large  piece  has  to  be  removed,  they  can  be  secured  before,  and 
hasmorrhage  avoided,  by  means  of  an  aneurism-needle  carrying 
catgut. 

Another,  but  in  the  case  of  growth  less  desirable,  way  of  treating 
the  mesentery  is  given  below  (Figs.  2 1 6,  217).  In  either  case  any 
enlarged  glands  are  now  removed.  The  soiled  sponges  and  gauze 
which  have  shut  off  the  field  of  operation  are  next  replaced  by 
fresh  ones,  and  the  surgeon  decides  whether  to  unite  the  intestine 
by  direct  suture,  by  Murphy's  button  or  Robson's  bobbin,  or  to 
perform  anastomosis  of  the  two  parts  of  the  intestine  by  Senn's 
plates,  Murphy's  button  or  Robson's  bobbin,  q.  v. 

With  regard  to  the  details  of  the  steps  adopted  in  the  more 
difficult  operation  of  resection  of  the  ileo-cascal  coil,  I  shall  quote 
from  a  very  helpful  report  of  a  case  by  Mr.  Lowson,  of  Hull  (Larwet, 
vol.  i.  1893,  p.  618)  : 

The  abdomen  having  been  opened  by  an  incision  in  the  right  linea  semilunaris, 
the  omentum  was  found  adherent  to  the  tumour  anteriorly,  and  detached  after 
ligature.    "  Pushing  the  colon  inwards,"  I  now  entered  the  scissors  above  the  level 
of  the  tumour,  through  the  peritoneum  lining  the  posterior  wall  of  the  abdomen, 
to  the  outer  side  of  the  great  bowel,  and  ran  it  down  to  a  point  opposite  the  lower 
end  of  the  caecum.    The  bowel  could  now  be  easily  separated  from  its  bed.  It 
still  remained  to  divide  the  peritonaeum  on  the  inner  side  where  the  colic  vessels 
spread  out,  fan  like,  to  supply  the  colon.    This  was  done  by  tying  the  serous 
,  membrane  with  the  vessels  in  five  or  six  successive  pieces,  and  dividing  between 
the  ligatures  and  colon.    The  line  of  this  incision  inclined  downwards  and  inwards 
meeting  the  ileum  as  it  crossed  to  join  the  colon  five  or  six  inches  from  the  ileo- 
cecal valve.    Several  diseased  glands  were  included  in  this  triangle.    The  ileum 
was  separated  from  the  mesentery  in  the  same  way,  and  now  the  greater  part  of 
the  ascending  colon,  with  the  caecum  and  four  or  five  inches  of  the  ileum,  were  free 
along  with  the  tumour.    The  time  had  now  arrived  for  dividing  the  bowel.  Two 
long  Makins'  clamps  were  applied  to  the  colon  above  the  tumour,  and  between 
these  the  bowel  was  divided  as  nearly  at  right  angles  as  possible.  The  ileum  having 
been  divided,  and  the  diseased  portions  removed,  the  ends  of  the  intestine  were 
closed  by  fine  continuous  sutures  and  turned  in  by  Lembert's  sutures.  Lateral 
anastomosis  was  performed  by  means  of  Senn's  plates.     Mr.  Lowson  draws 
attention  to  one  detail,  which,  as  he  says,  "  cannot  be  neglected  without  fatal  ex- 
travasation— i.e. ,  to  be  especially  particular  to  bring  the  serous  surfaces  accurately 
in  apposition  at  the  point  where  the  mesentery  joins  the  intestine,  and  where  the 
serous  coat  of  the  mesentery  is  deficient  behind."    The  patient,  aged  thirty-three, 
made  a  good  recovery,  and,  thirteen  months  later,  there  was  no  perceptible 
recurrence.  

*  In  Mr.  Treves'  case  (he.  supra  cit.),  seven  inches  of  the  sigmoid  flexure  were 
removed  successfully  for  a  cylindrical  epithelioma.  In  another  successful 
case  Mr.  K.  Franks  removed  five  inches  of  the  transverse  colon  for  a  similar 
growth.  The  ends  were  united  by  Lembert's  sutures  (Lancet,  vol.  1.  1893. 
p.  1387). 
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wn  Resection  of  Intestine  for  Gangrenous  Hernia*  This 
u(  Lond  most  frequent  indication  for  resection,  must  be  treated 
^ntefy    The  operation  has  now  to   be   undertaken  under 
Xent Conditions  to  that  under  which  removal  of  a  new  growth 
Sonne*.    We  have  seen  (p.  855)  that  then  it  is  always  best 
n&Tesection  of  the  intestine,  if  possible,  until  obstruction  has 

«*d way  under  medical  treatment,  or  has  been  met  by  a 
PSomv  the  surgeon  choosing  his  time  until  the  patient  s  general 
J^SrfBlmigaiandnntri&n.andthe  local  state  of  the  bowel 
Z  Tlike  rendered  as  favourable  as  may  be  for  meeting  the  calls  of 
f  severe  plastic  operation.    In  resection  for  gangrenous  hernia 
the  conditions  both  of  the  patient  and  the  intestine  to  be  operated 
on  are  very  different.    Before  describing  the  actual  operation  I 
would  say  that  no  absolute  rules  can  be  laid  down  here.    Relief  ot 
a  strangulated  hernia  is  one  of  those  operations  of  emergency, 
sometimes  admitting  of  no  delay,  which  any  general  practitioner 
must  undertake,  often  under  very  unfavourable  surroundings.  It 
would  be  most  unfair  to  expect  that  such  a  man,  when  face  to  face 
with  a  gangrenous  hernia,  should  meet  it  in  the  same  way  as  a 
hospital  surgeon,  able  to  command  the  very  best  surroundings, 
abundant  help,  and  himself  experienced  in  intestinal  surgery.  As 
I  have  said  at  p.  634,  when  the  condition  of  the  patient  the 
experience  of  the  operator  and  his  surroundings  admit  of  his  taking 
this  step,  resection  of  the  gangrenous  intestine  should  always  be 
performed.    Where  the  above  conditions  are  absent,  the  operator 
must  rest  content  with  enlarging  the  wound,f  drawing  all  the 
gangrenous  intestine  well  outside  the  peritonaeal  sac,  opening  and 
draining  it  thoroughly,  by  one  of  the  means  given  at  p.  78 1 .  This 
will  avoid  the  terrible  risks  of  a  continuance  of  paralysis  of  the 
bowel,  stercoraceous  vomiting,  exhaustion,  or  toxaemia.    The  loop 
must  be  kept  outside  by  a  sterilised  bougie  or  glass  rod  as  in 
inguinal  colotomy  (p.  70S),  aided  by  a  few  sutures.    Any  gan- 
grenous omentum  must  be  removed,  and  the  sac  cleansed  as  far 
as  possible. 

Operation.— The  intestine  being  found  to  be  _  gangrenous, 
the  extent  of  this  must  be  first  made  out.  It  is  possible  that  in  a 
few  cases  the  mischief  may  be  so  circumscribed  as  to  involve 
only  part  of  the  circumference  of  the  bowel.    Here  the  resection 

*  The  following  are  some  of  the  most  useful  papers  on  this  subject.  Lockwood 
{Med.  Ckir.  Trans.,  vols,  lxxiv.  and  lxxvii.),  W.  A.  Lane  {Clin.  Soc.  Trans.,  vol. 
xxiv.  p.  102),  McCosh  (three  cases  treated  successfully  by  circular  enterorraphy), 
{Ann.  of  Surg.,  vol.  i.  1894,  647).  Ransohoff  {ibid.  vol.  1892);  Mikulicz,  (Berl. 
Win.  Woch.,  Nov.  10,  1892);  Riedel  {Deut.  Med.  Woch.,  1883,  No.  45)  ;  Reichel, 
{Deut.  Med.  Woch.,  1883,  No.  45) ;  Zeidler,  {Centr.f.  CJiir.,  Jan.  16,  1893,  P-  62) ; 
Caird  (JEdin.  Med.  Journ.,  1895,  P-  3I2)>  a  verv  interesting  paper,  in  which  eight 
cases  of  resection  and  suture  of  the  intestine  are  given,  with  three  deaths,  one  of 
these  being  due  to  bronchitis  and  pulmonary  oedema. 

t  In  a  very  few  cases,  where  the  surroundings  are  even  more  unfavourable,  the 
operator  may  have  to  be  content  with  simply  opening  the  bowel  and  doing  no- 
more  (p.  634). 
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of  a  very  small  portion  of  bowel  is  required,  while  in  some  it  may 
prove  sufficient  merely  to  invert  and  suture  the  margin  of  the 
aperture,  and  it  is  possible  to  accomplish  this  through  the  original 
wound.  Successful  cases  of  partial  resection  are  recorded  by 
Sachs  (Dent.  Zeits.f.  Chir.,  Bd.  xxxii.  S.  93);  Barette  (27tc.se  de 
Paris,  1883,  "De  l'lntervention  Chirurgicale  dans  les  Hernies ") ; 
Lindner  (fier.  Klin.  Woch.,  1 891,  p.  277).  One  or  two  cases  have 
also  been  recorded  in  America,  but  such  circumscribed  mischief  is 
very  rarely  met  with,  and  where  such  limited  resection  is  practised, 
care  must  be  taken  to  place  the  sutures  in  healthy  tissues.  Five 
cases  of  partial  gangrene  of  the  intestine  treated  by  inversion  of 
the  gangrenous  or  ruptured  portion  are  very  briefly  given  in  an 
instructive  but  very  short  paper  by  Mr.  Caird,  Ed.  Med.  Joum., 
1895,  p.  312  : 

All  five  were  cases  of  hernia.  There  was  a  "perforation  "  of  the  intestine  in 
one,  and  a  "rupture"  in  two.  Of  the  five  cases,  three  recovered.  Of  the 
two  which  died  one  was  an  infant  aged  eighteen  months.  The  autopsy  shewed 
firm  union  of  the  intestine  without  peritonitis.  "  The  intestine  was  beset  with 
typhoid  ulcers  of  ten  or  fourteen  days'  duration." 

The  following  is  Mr.  Caird's  advice  as  to  the  treatment  of 
gangrenous  intestine  by  inversion,  and  the  cases  suitable  to  this 
method.  "If  we  meet  with  the  typical  elliptical  necrosis  of  the 
bowel  which  runs  longitudinally  opposite  the  mesenteric  attach- 
ment, we  may,  with  Lembert's  sutures,  stitch  the  sound  tissues 
6ver  the  unhealthy,  thus  inverting  the  gangrenous  area  into  the 
lumen.  This  practice,  which  obviates  the  necessity  of  cutting  any 
part  of  the  bowel  away  and  requires  no  special  dexterity,  is  in  all 
probability  not  applicable  with  safety  where  more  than  one  third 
of  the  circumference  is  destroyed.    The  fear  of  stricture  ensuing 

rather  determines  us  to  resect  in  such  cases  The  method  of 

inversion,  although  easy,  cannot  be  modified  to  meet  the  exigencies 
of  every  case.  It  does  not  lend  itself  to  these  instances  in  which 
the  gut  is  almost  completely  divided  by  the  tight  grasp  of  a 
narrow  femoral  ring.  The  vitality  of  the  proximal  end  has  then 
been  too  severely  tried  to  admit  of  such  an  experiment.  "We 
should  require  to  invaginate  a  few  inches  of  the  damaged  gut 
before  we  come  upon  healthy  tissue  to  suture;  and  since  it  is 
impracticable  to  reproduce  the  successful  natural  cure  occasionally 
seen  in  cases  of  intussusception,  we  are  driven  to  resect.''  If 
inversion  be  made  use  of,  the  greatest  care  must  be  taken,  as  in 
partial  or  complete  resection,  to  ensure  that  the  sutures  lie  m 
healthy  tissues. 

Far  commoner  conditions  are :  (1)  Where  a  whole  loop  or 
knuckle  is  gangrenous;  (2)  while  the  loop  may  appear  fairly 
healthy  at  its  neck  (where  the  pressure  has  been  exerted)  one  or 
two  pressure-furrows  or  lines  of  ulceration  are  present,  the  greatest 
care  must  be  taken  in  drawing  this  part  of  the  bowel  down,  or  its 
contents  may  escape  into  the  peritonaeal  sac.  (3)  The  gangrene 
extends  over  the  convexity  of  the  loop.     In  these  last  three 
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^section   will    be    freely   required,   passing    through  healthy 

tiSTheeSfirst  question  that  arises  when  resection  is  determined  upon 
is  whether  we  should  carry  it  out  through  the  original  wound 
luZd  or  through  a  second  in  the  linea  alba.  The  answer  to 
to  lust  depend  mainly  upon  the  variety  of  the  hernia  and  the 
lean?  adopted  for  uniting  the  resected  ends.  Where  union  by 
stunner  is  adopted,  or  a  contrivance  of  no  great  size  such  as  Mr. 
k  Eobson's  bobbin  is  employed,  the  wound,  especially  in  a 
femoral  or  umbilical  hernia,  will  simply  need  enlarging  freely. 


Fig.  215. 


Fig.  216. 


Two  different  ways  of  dealing  with  the  mesentery 
in  resection  of  the  intestine  are  here  shown.  In  one 
the  bowel  is  detached  from  the  mesentery  a  little 
above  their  junction,  all  bleeding  points  being  care- 
fully tied,  or  the  two  folds  of  the  mesentery  united 
with  a  fine  continuous  suture.  The  dotted  outline 
of  the  wedge  shows  the  other  mode  of  dealing  with 
the  mesentery.  Drainage  tubes  are  used  as  clamps. 
(Esmarch  and  Kowalzig. ) 


Here  the  resected  ends  are  shown 
sutured,  and  the  edges  of  the  re- 
dundant fold  of  mesentery  which  is 
present  where  no  wedge  is  removed 
are  being  united  with  a  continuous 
suture.  Note  that  here  and  in  Fig. 
218  the  union  of  the  bowel  and  the 
mesentery  is  continuous  across  the 
triangular  interval  at  the  junction  of 
the  two.  (Esmarch  and  Kowalzig.) 


Where  larger  foreign  bodies,  such  as  Senn's  plates,  are  employed, 
it  may  be  wiser  to  employ  a  fresh  incision  in  the  linea  alba.* 
This  will  of  course  run  the  risk  of  contamination  of  the  peritonaaal 
sac,  and  call  for  every  precaution  for  preventing  it.  Any  gan- 
grenous or  septic  omentum  having  been  tied  and  removed,  the  sac 
and  gangrenous  intestine  carefully  cleansed  with  perchloride 
lotion  (1  in  5000),  any  opening  on  the  bowel  is  temporarily  but 
securely  closed.  An  incision  having  been  made  below  the 
umbilicus  in  the  linea  alba,  the  damaged  loop  is  drawn  out  of 
the  abdomen  through  this  wound.    Owing  to  the  additional  time 

*  Mr.  W.  A.  Lane  made  use  of  this  method  in  two  cases  in  which  he  resected 
gangrenous  hernia,  and  united  the  intestine  by  means  of  Senn's  plates  and  lateral 
anastomosis  (Ifig.  225).  One  patient  made  a  good  recovery,  the  other,  whose  con- 
dition was  very  grave  at  the  time  of  operation,  died  on  the  fifth  day,  and  the 
autopsy  showed  a  perforated  gangrenous  patch  on  the  upper  piece  of  the  intes- 
tine [Clin.  Soc.  Trans.,  vol.  xxiv.  p.  182). 
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A  piece  of  intestine  has  been  resected  without 
removing  any  mesentery.    ( MacCormac. ) 


taken  by  this  fresh  incision,  the  risk  of  contaminating  the 
peritonaeal  sac,  and  the  fact  that  now,  when  the  resected  ends  can 

be  safely  united  by  suture 
F,G-  2I7-  alone,  or  by  a  small  body 

such  as  M.  llobson's  bobbin, 
we  can  dispense  with  such 
large  bodies  as  Senn's  plates, 
it  will  be  better  to  perform  ' 
the  resection  through  the 
original  wound,  which  must 
be  prolonged  upwards  in  a 
femoral  hernia,  dividing 
Poupart's  ligament,  upwards 
or  downwards  in  an  umbili- 
cal, and  upwards  along  the 
linea  semilunaris  in  an  in- 
guinal hernia.  The  damaged  loop  having  been  drawn  well  out,  the 
peritonEeal  sac  is  shut  off  with  gauze  and  sponges  and  clamps 
applied  as  advised  at  p.  858,  care  being  taken  to  get  well  above 
the  inflamed  parts,  and  so  to  secure  speedy  and  sound  plastic 
union.  The  intestine  to  be  sacrificed  is  now  cut  away,  care  being 
taken  to  remove  too  much  rather  than  too  little.*  The  only  rule 
here  must  be  to  remove  every  atom  of  suspicious  bowel,  and  to  cut 
through  and  place  the  sutures  in  healthy  tissues.f  It  would  seem 
from  published  cases  that  the  mesentery  may  with  equal  success 
be  treated  as  in  Fig.  215,  by  excision  of  a  wedge,|  or  differently  as 

*  We  find  in  many  of  the  fatal  cases  reported,  that  the  cause  of  death  was  at- 
tributed to  gangrene  spreading  upwards  above  the  seat  of  suture.  On  the  other 
hand,  we  find  that  recovery  has  followed  when  large  portions  of  the  intestine 
have'  been  removed.  Thus,  Eamdohr  excised  2  feet  ;  Eydiggier  had  a 
case  in  which  54  centimetres  were  sacrificed;  Eushton  Parker  cut  out  12 
inches.  Walter  also  removed  2  feet  4  inches  ;  and  lastly  Kocher,  had  a  patient 
who  left  the  hospital  perfectly  well  on  the  eighteenth  day,  after  having  had  about 
Si  feet  of  intestine  removed.    All  these  patients  recovered  (Kendal  Franks,  loc. 

supra  cit.).  j  c  * 

t  Lockwood  gives  the  useful  hint  to  cut  through  the  collapsed  distal  end  first, 
as  the  gangrenous  portion  and  the  distended  end  may  then  be  drawn  further 
from  the  wound,  and  used  as  a  spout  to  carry  off  the  fecal  accumulation  {MaL 
Chir.  Trans.,  vol.  lxxiv.  p.  213).  Caird  {Edin.  Med.  Journ.,  vol.  ii.  1895,  p.  314) 
advises  thus  on  this  point:  The  peritoneum  being  well  shut  off,  "just  beyond 
the  distal  end  of  the  gangrenous  mass  a  couple  of  long-bladed  pressure-forceps 
should  be  applied  side  by  side,  and  the  gut  completely  divided  between  them. 
The  mesentery  should  now  be  severed  along  its  attachment  to  the  portion  ot 
eufc  we  wish  to  remove,  and  this  enables  us  to  hold  the  free  extremity  over  a 
vessel,  when,  on  removing  the  forceps,  the  contents  escape  and  the  congestion 
abates  Having  thus  relieved  the  congestion  and  emptied  the  gut  we  may  now 
reapply  the  forceps  on  the  central  healthy  gut,  and  cut  away  the  intervening 
damaged  portion."  Mr.  Caird  considers  that  if  the  pressure  forceps  have  in- 
flicted  any  permanent  damage  on  the  cut  margin  of  the  gut  that  edge  becomes 
inverted,  thanks  to  the  Lembert's  sutures  {vide  infra.). 
J  Lockwood  {ibid, )  condemns  the  removal  of  a  wedge.    »  Although  desirable, 
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in  Figs.  215,  217.  In  this  latter  case  the  mesentery1  is  divided  just 
„g  ciose  to  the  bowel  as  possible. 

'  The  ends  having  been  resected,  the  intestine  above  emptied, 
cleansed,   and    the  clamp 


Fig.  218. 


above  reapplied,  the  operator 
must  decide  on  his  mode  of 
uniting  the  resected  ends. 
All  the  following  have  been 
used  successfully:  Circular 
suture,  M.  Robson's  or  some 
other  bobbins,  Murphy's  but- 
ton, Paul's  tube,  Senn's 
plates.  I  believe  that  in  the 
future  one  of  the  two  first,  for 
reasons  given  at  p.  853,  will 
prove  the  safest,  and  score 

most  successes.  If  Suture  The  intestine  has  been  sutured  and  the  mesen- 
be  relied  upon,  the  method    tel7  appears  as  a  redundant  fold  whose  edges 

✓vP  o  ™-r>+i'n      have  been  united  by  a  continuous  suture.  (Mac- 
given  OT  p.  o6u,  01  a  cunum-    Cormac  }  SirWiniam 

considered  that  this  method 

U0US  internal  Suture  applied  of  dealing  with  the  mesentery  would  obviate  to  a 
after    Hagedorn's     method,    large  extent  the  risk  of  gangrene  of  the  bowel. 

and  an  external  on  Lembert's 

plan,  or  that  which  Mr.  Caird  advises  (pp.  829,  830),  should  be 
employed.  The  future  will  probably  show  that  a  single  continuous 
suture  on  Lembert's  plan  will  suffice,  provided  that  sufficient 
inversion  is  proved,  and  that  the  junction  of  the  intestine  and 
mesentery  is  duly  secured.  A  few  supplementary  sutures  can  easily 
he  added  at  any  spot  which  appears  weak.  The  clamps  having  been 
removed,  the  bowel,  cleansed  and  dusted  with  iodoform,  is  returned ; 
the  upper  part  of  the  wound  is  next  closed  with  deep  sutures,  the 
lowest  of  which  should  obliterate  the  neck  of  the  sac.  Poupart's 
ligament,  if  divided,  must  be  united  by  buried  sutures.  As  the  sac 
will  almost  certainly  have  been  septic,  a  drainage  tube  should  be 
employed. 

The  question  of  the  advisability  of  attempting  a  radical  cure 
now  arises.  Very  often  this  will  be  forbidden  by  the  general 
condition  of  the  patient.  Whenever  there  is  any  risk  of  septic 
infection,  or  any  doubt  as  to  the  efficiency  of  the  suture,  the 

perhaps,  on  theoretical  grounds,  it  leads  to  so  much  haemorrhage  and  loss  of  time 
that  the  advantages  are  outweighed  by  the  disadvantages."  In  his  successful 
case  (loc.  supra  cit,  vol.  lxxvii.  p.  196)  "  None  of  the  mesentery  required  excision, 
and  the  gap  left  in  it  by  the  removal  of  the  bowel  was  closed  with  a  few  points 
of  suture.  Ransohoff,  in  his  successful  case  (loc.  supra  cit.),  did  not  remove  a 
wedge.  Mr.  Caird  (loc.  supra  cit.)  writes  :  "  Where  the  gut  has  not  given  way  it 
is  not  necessary  to  remove  any  of  the  mesentery.  As  Kocher  has  indicated,  it 
safhces  to  suture  the  free  margins  to  each  other.  This  checks  the  small  amount 
ot  hemorrhage  usually  present,  and  serves  to  approximate  the  severed  ends  of 
intestine.  If,  however,  the  mesentery  has  been  in  contact  with  fcecal  matter,  it 
s  better  to  remove  entirely  the  contaminated  triangular  portion." 
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wound  must  be  kept  open.  Mikulicz,  if  I  understand  him  rightlj 
(loc.  swpra  cit.),  leaves  these  cases  open. 

If  any  extravasation  have  taken  place  into  the  peritonasal  sac. 
this  must  be  cleansed,  and  drainage  employed  as  advised  at 
pp.  809,  818. 

It  may  be  convenient  to  briefly  recapitulate  here  the  chief  courses 
open  in  the  treatment  of  gangrenous  hernia.  (1)  Leaving  things 
alone  (p.  634) ;  a  course  only  to  be  adopted  when  the  condition  oi' 
the  patient  and  the  surroundings  of  the  surgeon  do  not  admit  oi 
more  being  done.  (2)  Primary  resection  either  of  a  portion  of  a 
coil,  as  in  a  gun-shot  wound,  or  more  usually  of  the  whole  loop. 
(3)  Intermediate  resection  (Riedel,  Deut.  Med.  Wocli.,  1883,  No.  45). 
Resection  is  performed,  an  artificial  anus  established,  and  aftei 
twenty-four  or  forty-eight  hours  the  edges  of  the  intestine  are 
vivified  and  united  by  suture.    (4)  Enterostomy  or  the  making  oi 

Fig.  219. 


Ileo-ileostomy  with  Senn's  plates,  completed.  An  omental  graft  has  been 
placed  over  the  line  of  union.  From  a  specimen  removed  from  a  dog  some  time 
after  recovery.    (Jessett. ) 

an  artificial  anus  and  the  closure  of  this  at  a  subsequent  date.  _  Id 
cases  where  the  collapse  of  the  patient  demands  prompt  termina- 
tion of  the  operation,  the  surgeon  should  insert  two  Paul's  tubes 
in  the  ends  of  the  intestine,  keeping  these  well  outside  (Fig.  210). 
The   spur   and  the   artificial  anus  must  be  closed  later  oc 
(p    857)     (5)  If   an  unfavourable  change  take  place  in  the 
patient's 'condition,  before  the  surgeon  has  time  to  complete  the 
suturing  to  his  satisfaction,  he  may  adopt  Bouilly's  mixed  method 
(Mv.  de  Ghir.,  1883).    The  ends  of  the  intestine  are  sutured 
together  by  Lembert's  method,  with  the  exception  of  a  smal 
opening  on  the  convex  border,  opposite  its  mesenteric  attachment 
where  a  small  opening  is  left.    The  edges  of  this  are  sutured  tc 
the  abdominal  wound,  a  fecal  fistula  being  thus  formed  which 
Bonilly  maintains  will  shortly  close.    In  any  case  in  which  I  was 
not  satisfied  as  to  the  completeness  and  efficacy  of  the  .sutures,  J 
should  prefer  to  place  the  sutured  bowel  just  within  the  abdomen, 
and  pack  it  round  with  iodoform  gauze  to  shut  off  the  pentonaeaj 
sac  until  union  is  assured.    In  twenty-four  or  thirty-six  hours  1 
will  be  safe  to  remove  the  gauze  and  to  close  the  wound  by  means 
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j  provisional  sutures  inserted  at  the  time  of  the  operation 


Fig,  220. 


Fig.  221. 


Tleo-colostomy.  The  line  of  implantation  of  the  small  into  the  large  intestine 
has  been  covered  with  an  omental  graft.  From  a  specimen  removed  from  a  dog 
some  time  after  recovery.    ( Jessett. ) 

a  weak  spot  or  line  of  union  a  strip  of  omentum  is  torn,  not  cut, 
from  the  free  end  of  the  omentum,  laid  over  the  spot  which  it  is 
intended  to  strengthen  and  secured  with  a  few  sutures.  The  con- 
tiguous surfaces  may  first  be  lightly  scari- 
fied, short  of  causing  bleeding.  Another 
method,  that  of  leaving  the  graft  attached 
by  one  end,  should  not  be  adopted,  as  this 
may,  later,  bring  about  ill  results  in  the 
form  of  intestinal  obstruction. 

In  the  after-treatment  of  resection 
cases  collapse  must  be  vigorously  com- 
bated, feeding  by  the  bowel  trusted  to  for 
thirty-six  or  forty-eight  hours,  and  as  little 
morphine  or  opium  given  as  possible,  for 
fear  of  "  conducing  to  further,  and  perhaps 
fatal,  intestinal  paralysis,"  (Lockwopd). 
Flatus  will  probably  be  passed  in  forty-eight 
hours  and  the  bowels  act  between  the  fourth 
and  sixth  days. 

Treatment  of  intestine  -which  is  dan- 
gerous though  not  actually  gangrenous. 
— Before  leaving  the  subject  of  gangrenous 
iutestine  in  hernia,  and  its  treatment, 
there  is  one  remaining  allied  class  of  hernia 
often  very  fatal,  for  which  modern  surgery 
may  do  much,  viz.,  that  in  which  the  condition  of  the  bowel  is  such 
that,  though  gangrene  is  not  yet  present,  this  condition  may  set  in 


An  omental  graft  secured 
in  place  over  the  line  of  an 
enterorraphy.  I.  Intestine. 
M.  Mesentery.  O.  Graft. 
S.  Suture  fixing  graft.  (Wal- 
sham.) 
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if  the  bowel  be  returned  into  the  abdomen.  In  Ransohoff's  words 
{loc.  supra  cit.,  Ann.  of  Surg.,  vol.  ii.  1892,  p.  349).  "Such  « 
knuckle  is  a  menace.  Bowel  that  is  not  at  all  doubtful  iu 
appearance  will  at  times  repay  the  trust  placed  in  it  by  a  per- 
foration. Among  96  deaths  after  herniotomy  it  was,  in  26  cases 
the  result  of  returning  intestine  which  subsequently  perforated 
To  return  doubtful  intestine  is  necessarily  jeopardising  life.  To 
treat  such  intestine  as  radically  as  bowel  already  gangrenous  is 
an  extreme  measure  not  to  be  advocated.  Fortunately  the  intes- 
tine can  be  retained  in  the  wound  for  a  number  of  days  in  gauze 
packing  or  by  sutures.  When  its  viability  has  been  established 
it  is  an  easy  matter  to  return,  it  into  the  abdomen." 

Graefe  has  reported  (Deut.  Zeits.  f.  Chir.,  Bd.  xxxiv.  p.  82)  a  successful  case 
in  which  the  intestine  was  so  retained  for  five  days  before  it  was  replaced. 

While  I  entirely  agree  with  Dr.  Ransohoff  in  the  principle  of 
the  above,  I  think  he  represents  the  returning  of  such  intestine  as 
unduly  easy.  Even  after  twenty-four  or  thirty-six  hours,  the 
earliest  date  at  which  it  will  be  safe  to  return  it,  the  intestine  will 
be  found  adherent  to  the  gauze  and  to  bleed  easily. 

INTESTINAL  ANASTOMOSIS.    SHORT  CIRCUITING. 
LATERAL  ANASTOMOSIS. 

The  first  two  of  the  above-given  terms  have  been  often  needlesslv 
used  for  the  same  thing — viz.,  the  establishment  of  a  permanent 
fistulous  opening  between  the  bowel  above  and  the  bowel  below  some 
point  of  obstruction,  usually  a  growth  which  cannot  be  removed. 

By  Lateral  Anastomosis  is  meant  the  making  of  a  fistulous 
opening  between  two  parts  of  resected  intestines,  the  two  ends 
being  first  securely  closed. 

However  end-to-end  junction  of  resected  intestine  may  ulti- 
mately be  performed,  it  is  certain  that  the  above  operations  have  a 
great  future  before  them.  The  principle  of  them  all,  and  the 
making  them  of  practical  utility,  we  owe  to  the  labours  and 
experiments  of  Prof.  Senn. 

Indications. — Intestinal  anastomosis  or  short  circuiting  are  to 
replace  resection  where  the  general  and  local  conditions  forbid  the 
severer  step  in  such  cases  as  (a)  growths ;  for  cases  suitable  for 
resection  see  p.  854.  (|3)  contraction,  cicatricial  and  not  malignant 
in  character.  (7)  Matting  of  intestines  by  old  mischief,  perhaps 
dating  to  tubercular  peritonitis,  or  inflammation^  about  a  caseous 
mesenteric  gland,  (§)  an  intussusception  which  is  irreducible  hut 
not  gangrenous.  .  , 

■  Advantages.— Prof.  Senn  claims  the  following,  and  with  regard 
to  the  principle  of  intestinal  anastomosis  all  will  agree  with  him. 
As  to  the  details  whether  his  method  is  the  best,  time  alone  will 
show  (i)  That  the  operation  can  be  rapidly  performed  with  a 
great  saving  of  time.  (2)  That  the  junction  of  the  ^estmai 
surfaces  around  the  anastomosis  is  a  safe  one.    (3)  iuac  l" 
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Fig.  222. 


nation  is  independent  of  any  difference  in  the  size  of  the  bowel 
tove  and  below  the  obstruction.  (4)  That  the  principle  is  of 
1  L  wide  application.    The  objections  are  given  at  p.  849. 

Operation,  (i.)  With  Senn's  plates.  These  were  substituted  f  cl- 
otures by  their  ingenious  author  with  the  object  of  (a)  saving 
time,  (i)  &°in8  awav  witn  tlie  evns  of  numerous  sutures,  (c)  of 
securing  a  wider  approximation  of 
3erous  surfaces,  and  a  more  complete 
rest  for  the  parts  to  be  united.  The 
decalcified  bone  plates,  each  with  the 
four  sutures,*  two  above  and  below 
at  the  ends,  and  two  at  the  sides,  are 
well  known  (Fig.  222). 

As  an  instance  of  this  operation 
we  will  take  ileo-colostomy  or  anas- 
tomosis of  the  ileum  and  ascending 
3olon,  when  a  carcinoma  of  the  cascum 
—a  common  instance  of  malignant 
disease  of  the  intestine — is  found 
not  to  admit  of  removal.  An  incision 
having  been  made  over  the  mass, 
horizontally  or  vertically,  or  in  the 
right  linea  semilunaris,  as  advised  at 
p.  857,  a  suitable  piece  of  the  ileum 
and  the  ascending  colon  t  are  if  pos- 
sible brought  into  the  wound.  If 
this  cannot  be  effected  the  pieces  of 
bowel  chosen,  and  area  of  operation, 
must  be  most  carefully  packed  off  with  iodoform  gauze  or  sponges.  J 
The  parts  which  are  to  be  joined  by  anastomosis  having  been 
brought  outside  they  are  laid  on  a  flat  but  aseptic  sponge,  and 
gently  emptied  with  the  fingers,  and  kept  so  with  clamps  of  some 
kind  (p.  858.)  If  the  upper  end  be  much  distended  the  opening 
for  the  plate  is  made  at  once.    An  incision  about  1^  inch  long§ 

*  If  the  plates  are  not  threaded  this  can  be  quickly  done  by  passing  two  round 
aeedles,  carrying  about  24  inches  of  silk  from  before  backwards,  through  one 
md  perforation,  and  then  from  behind,  forwards  through  one  lateral  perforation. 
The  needles  are  cut  away  and  the  four  ends  knotted  (Fig.  222). 

t  In  Mr.  Treves'  words  (Operative  /Surgery,  vol.  ii.  p.  340),  these  two  parts  of 
bowel  "should  not  be  so  far  distant  from  one  another  as  to  exclude  a  large  tract 
sf  intestine  after  the  operation  is  complete,  nor  so  near  as  to  expose  the  actual 
irea  of  disease,  or  to  render  the  manipulation  of  the  parts  difficult.  It  is  pro- 
bable that  the  upper  coil  will  be  distended  and  hypertrophied,  and  the  lower 
empty  and  wasted." 

X  I  prefer  both  in  a  case  of  this  kind  :  flat  sponges  (held  by  Spencer- Wells 
forceps)  pushed  well  into  the  abdomen  to  keep  the  small  intestine,  &c,  back, 
md  over  these,  tampons  of  iodoform  gauze  lining  the  edges  of  the  wound. 

§  If  the  opening  be  too  small,  force  will  have  to  be  employed  in  inserting  the 
tube,  and  bruising  will  follow  :  if  too  large,  the  plates  may  escape  or  ride  loosely 
after  the  sutures  have  been  tied. 


A  Senn's  decalcified  bone  plate 
ready  for  use.  When  the  first  threads 
have  been  passed  they  should  be 
secured  to  the  back  of  the  plate  and 
to  each  other,  by  another  thread  pass- 
ing between  each  as  in  the  figure. 
The  plates  should  be  kept  in  a  solu- 
tion of  equal  parts  of  alcohol,  glyce- 
rine, and  water,  being  placed  in  1-40 
carbolic  acid  lotion  before  use.  They 
are  on  no  account  to  be  inserted  dry, 
owing  to  the  certainty  of  their  swelling 
and  causing  tension,  sloughing,  &c. 
(Walsham.) 
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is  made  in  the  long  axis  of  the  ileum  on  its  free  border,  and 
the  contents  allowed  to  escape  where  they  can  do  no  harm.  Any 
free  bleeding  from  the  incision  will  yield  to  forci-pressure  without 
ligature.  If  there  be  plenty  of  time  it  will  be  well,  as  advised  by 
Mr.  Jessett,  to  run  a  continuous  Buture  around  each  opening, 
(Fig.   229) ;   this  will  arrest   any  bleeding,   and  prevent  the 


Fig.  223. 


Intestinal  anastomosis— ileo-colostomy— with  Senn's  plates.  These  have  not  yet 
been  approximated.  The  caecum  here  has  not  been  resected.  Cf.  with  Fig.  226. 
a,  a.  Lateral  transfixion  or  fixation  sutures  passed  through  the  intestine,  aa.  aa. 
End  or  apposition  sutures  hanging  out  of  the  wound,  b,  b.  Posterior  or  row  of 
Lembert's  sutures.    (Jessett,  from  Senn.) 

closure  of  the  wound  and  prolapsing  of  the  mucous  membrane 
(p.  874).  The  lumen  of  the  opened  intestine,  as  far  as  it  can  be 
reached,  having  been  cleansed  with  pledgets  of  aseptic  wool,  a  bone 
plate  (Fig.  222),  threaded,  is  inserted  edge-ways,  and  when  it  is 
completely  within  the  lumen  of  the  bowel,  traction  is  so  made  on 
the  sutures  as  to  bring  the  plate  with  its  threaded  surface 
upwards  in  the  wound,  and  with  its  central  opening  accurate u 
placed  with  reference  to  the  opening  in  the  intestine  (Fig.  ^Sh 
The  plate  is  then  fixed  in  this  position  by  transfixing  the  wau 
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1  the  bowel  near  the  edges  of  the  opening,  and  at  spots  equ  - 
?£nt  Tom  its  angles  with  the  lateral  sutures  (a*  Kg.  223). 
^nd  an  res  han|  out  of  the  upper  and  lower  angles  of  the 
T  Tf,«  Efr.  223).  A  longitudinal  incision  is  next  made  m 
SHto ;  o&to  the  mesocolon,  well  above  the  disease,  and  a 
bone  plate  introduced  ^ 
here  with  precautions 
similar  to  those  already 

mven. 

The  peritonaeum 

covering  each  plate  is 
now  lightly  scarified 
with  numerous  cross 
lines  made  by  a  needle, 
but  not  deep  enough  to 
cause  bleeding,  and  the 
serous  coats  where  these 
are  in  contact  along  the 
posterior  margins  _  of 
the  plates  are  united 
with  a  few  superficial 
sutures  (Fig.  223). 

The  plates  being  now 
held  in  accurate  appo- 
sition by  an  assistant, 
the  threads  which  have 
previously  been  identi- 
fied are  tied  in  the 
following  order,  first, 
the  inner  lateral  sutures 
(these  are  shown  in 
process  of  tying  Fig. 
223).  Next  the  pair 
of  end  threads  which 
are  farthest  from  the 
operator  are  tied,  and 
then  the  opposite  pair. 
In  tying  these,  the 
threads  must  be  drawn  down  between  the  plates.^  Finally  the 
only  remaining  or  the  outer  lateral  threads  are  tied.  In  tying 
each  of  the  four  pairs,  sufficient  force  only  must  be  used  to 
bring  and  keep  the  plates  together,  and  to  ensure  firm  knots. 
All  that  now  remains  is  to  reinforce  the  threads  which  have  been 
tied  by  running  together  the  serous  surfaces  along  the  anterior 
margins  of  the  plates  by  a  few  points  of  sutures,  or  a  continuous 
one  (Fig.  224). 

The  parts  are  now  carefully  cleansed,  the  clamps  removed,  the 
flat  sponges  and  gauze  tampons  removed,  and  the  peritonseal 
sac  having  been  cleansed  of  any  blood  clot,  &c,  a  little  iodoform 


Intestinal  anastomosis— ileo-colostomy— with  Senn's 
plates.  These  are  now  approximated  and  the  anterior 
row  of  sutures  is  being  applied.  The  cscum  here  has 
not  been  resected.  Cf.  with  Fig.  226.  (Jessett,  after 
Senn. ) 
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is  rubbed  along  the  lines  of  sutures  in  the  intestines  operated  on,  and 
these  are  returned.  The  wound  is  then  closed  in  the  usual  way. 
Anastomosis  with  Senn's  plates  after  excision  of  the  caecum 
Intestinal  anastomosis,  e.g.,  ileo-colostomy  in  cases  where  removal 
of  the  ileo-caacal  coil  was  impossible,  having  been  described  we 
shall  next  imagine  a  case  where  it  has  been  possible  to  remove'the 
bowel,  but  the  surgeon  prefers  to  unite  the  ends  by  lateral  anasto- 
mosis  instead   of   end-to-end   union.     The  account 


Senn's  (Joum.  Amer.  Med.  Assoc.,  June 
Fig.  225. 


Intestinal  anastomosis  by  Senn's  plates  after  complete 
resection  of  a  part  of  the  small  intestine.  The  ends 
have  been  closed  by  a  continuous  Lembert's  suture. 
(Walsham.) 


is  Prof. 

14,  1890):  "After  all 
hasmorrhage  had  been 
carefully  arrested  both 
resected  ends  wer^ 
closed  by  invagination 
and  a  few  stitches  of 
the  continuous  suture 
(a,  Fig.  226).  The  first 
stitch  was  made  to 
transfix  the  mesentery 
at  the  point  where  it  was 
invaginated  into  the 
bowel.  Medium-sized 
perforated  decalcified 
bone  plates  were  used 
in  making  the  ileo- 
colostomy  by  lateral 
approximation.  An 
incision  about  two 
inches  in  length  was 
made  in  the  closed  ends  of  both  intestines  at  a  point  opposite 
the  mesenteric  attachment,  and  into  each  opening  a  bone  plate 
was  inserted,  and  the  lateral  sutures,  armed  with  a  needle,  were 
passed  about  an  eighth  of  an  inch  from  the  margin  of  the 
wound  at  a  point  half-way  between  the  angles  of  the  intestinal 
wound.  The  margins  of  the  bowel  corresponding  to  the  parts 
covering  the  plates  were  freely  scarified  with  an  ordinary  sewing- 
needle.  The  visceral  wounds  were  now  brought  vis-a-vis  in  such 
a  manner  that  both  closed  ends  were  directed  downwards,  bring- 
ing in  this  manner  the  free  surface  of  the  colon  and  ileum 
together.  Before  any  of  the  plate-sutures,  were  tied,  a  number  of 
Lembert  sutures  were  applied  posteriorly,  sufficiently  far  back  so 
that  after  the  approximation  they  should  be  just  beyond  the 
borders  of  the  plates,  thus  affording  sufficient  security  hi  main- 
taining co-aptation.  The  posterior  pair  of  transfixion  sutures  were 
now  tied,  after  which  both  pairs  of  the  sutures  not  armed  with 
needles  were  tied.  During  the  tying  of  these  sutures,  it  is  of  the 
greatest  importance  that  an  assistant  should  keep  the  plates  accu- 
rately and  closely  pressed  together.    The  last  sutures  to  be  tied  were 


*  The  two  seen  tied  between  the  two  plates  in  Tig.  223. 
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the  second  pair  of  fixation  sutures  ;  and  as  this  was  being  done,  the 
bowel  on  each  side  was  carefully  pushed  in  between  the  plates  with  a 
probe.  The  sutures  were  tied  in  a  square  knot,  and  only  with  suffi- 
cient firmness  to  bring  the  parts  in  apposition,  as  any  undue  pressure 
would  have  been  detrimental  and  might  have  resulted  in  gangrene 
of  the  tissues  included  between  the  plates.  The  sutures  were  cut 
short,  and  the  ends  brought  as  near  the  opening  as  possible,  by 
pushing  them  in  this  direction  with  a  probe.  After  all  the 
approximation  sutures  were  tied,  it  only  remained  to  apply  in  the 
upper  side  a  few  Lembert  sutures  or  a  continuous  one  (c,  Fig.  226) 
in  the  same  manner  as  was  clone  on  the  opposite  side  before  any 
of  the  approximation  ^ 
sutures  were  tied." 

Mr.  Littlewood  of  Leeds 
has  suggested  (Lancet,  vol.  i. 

1892,  p.  S66)  a  modifica- 
tion of  Senn's  plates, 
with  the  object  of  (1)  doing 
away  with  the  sutures,  some 
of  which  perforate  the  whole 
thickness  of  the  bowel,  and 
thus  may  introduce  sepsis  ; 
(2)  of  performing  the  opera- 
tion more  quickly;  (3)  of 
ensuring  a  good  opening 
between  the  two  viscera. 
The  suggested  modification 
is  that  by  means  of  a  decal- 
cified bone  tube  fixed  in  its 
opening,  one  plate  fits  accu- 
rately into  the  aperture  of 
the  other.  By  this  means 
it  is  thought  that  the  two 
plates  would  be  held  to- 
gether, while  the  two  vis- 
ceral walls  between  them 
would  be  brought  evenly  in 
contact  with  each  other. 

II.  Lateral  Anas- 
tomosis with  Mur- 
phy's Button  (Fig. 
227).— The  technique 

here  differs  but  little  Intestinal  anastomosis— ileo-colostomy— with  Senn's 
from  that  already  given  plates.  The  cascum  here  has  been  resected.  Cf.  with 
for  end  to  end  3  Unction    Figs"  223  and  224-    a-  Closed  ends  of  ileum  and  colon. 

by  this  method.  Simi- 
lar spots  in  the  ileum 
and  caecum  having  been  chosen,  a  needle  with  about  a  foot  of 
silk  is  _  inserted  in  the  long  axis  of  the  bowel  as  at  Fig.  227;  a 
stitch  is  taken  through  the  entire  wall  of  the  bowel,  one-third 
the  length  of  the  incision  to  be  made ;  the  needle  is  again  inserted 


b.  A  continuous  suture  uniting  the  serous  surfaces  over 
the  anterior  margins  of  the  plates.    (Jessett,  after  Senn. ) 
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one-third  the  length  of  the  incision  from  its  outlet,  in  a  line  witl 
the  first,  and  embracing  the  same  amount  of  tissue  A  i 
3  inches  long  is  held  here,  and  the  needle  is  inserted  in 'a  fLflP 
manner,  making  two  stitches  parallel  to  the  first  in  the  r^T 
direction  and  one-fourth  of  an  inch  from  it,  coming  out  at  a  2 
near  the  original  insertion  of  the  needle.  This  forms  the  runS 
thread  (hig.  227)  which,  when  tightened,  draws  the  incised  edS 
the  bowel  within  the  cup  of  the  button.   A  similar  running  thread  ' 

Fig.  227. 


This  shows  the  method  of  passing  the  puckering  thread  when  Murphy's  button 
is  used  in  lateral  intestinal  anastomosis,  gastroenterostomy,  etc.  (Down's  Cata 
logue,  1895.) 

is  inserted  in  like  fashion  in  the  colon.  Incisions  two-thirds  the 
length  of  the  diameter  of  the  button  to  be  used  are  then  made 
between  the  two  running  threads  (Fig.  227),  care  being  taken  not 
to  cut  these,  the  female  half  of  the  button  slipped  into  the  ileum 
and  the  male  into  the  colon,  the  running  thread  drawn  tight  and 
tied  firmly  round  the  central  cylinders.  While  this  is  done,  an 
assistant  holds  each  half  in  place,  and  care  is  taken  that  the  intestine 
is  held  evenly  all  round  the  cylinder  in  the  grip  of  the  ligature. 
Fig.  228.  Fig.  229. 


Abbe's  method  of  anastomosis  by  sutures 
only.  To  show  the  suturing  of  the  intes- 
tines before  the  incision  is  made.  (Amer- 
ican Text-book  of  Sicrgery.) 


To  show  the  four-inch  openings  and  the 
sewing  of  the  edges.  (American  Text-took 
of  Surgery.) 


The  two  halves  of  the  button,  next  held  in  the  fingers,  are  firmly 
pressed  together  (Fig.  267)  until  the  serous  surfaces  are  in  accurate 
contact  all  round  and  at  every  point. 

Lateral  Anastomosis  by  Sutures  alone  (Figs.  228-231). 
Some  of  the  best  American  surgeons  are  abandoning  artificial  aids  m 
anastomosis  and  preferring  to  trust  to  sutures  alone,  just  as  in  end- 
to-end  union  they  have  returned  to  circular  enterorraphy  (p.  S54). 
The  method  of  Abbe,  which  has  given  good  results,  is  as  follows : 
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,w  resection  of  the  intestine  and  closure  of  the  two  ends,  the  two 
'  ofments  of  intestine  are  laid  parallel  with  each  other  and  two 
SEfof  continuous  Lembert's  sutures  are  applied  a  quarter  of  an 
•°I  anart  and  an  inch  longer  than  the  incision  which  it  is 
Reposed  to  make  (Fig.  228).    Each  piece  of  silk  (24  inches  long) 


Fig.  230 


Method  of  lateral  anastomosis  by  Halstead's  simple  suturing.    The  sutures  are  of  the 
square  kind.  Fig.  230.  First  stage.  Fig.  231.  Second  stage.  ( Jessett,  from  Halstead. ) 

is  left  at  the  end  of  its  row,  being  still  threaded.  The  bowel  is 
then  opened  for  four  inches  a  quarter  of  an  inch  from  the  sutures, 
both  rows  being  to  one  side  of  the  cut.  Any  vessels  that  bleed 
are  treated  by  forci-pressure.  The  opposite  segment  of  bowel  is 
Fig.  232.  Fig.  233. 


is    :  mi- 

Halstead's  operation,  third  and  fourth  stages.    (Jessett,  from  Halstead.) 

then  opened  in  the  same  way.  The  two  adjacent  cut  edges  are 
now  united  by  a  suture  which  traverses  both  the  mucous  and 
serous  wall  (Fig.  229),  and  so  secures  any  bleeding  points,  the 
forceps  being  taken  off  as  they  are  reached.  The  two  free  cut 
edges  are  secured  with  a  similar  "  whipping "  stitch,  after  which 
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the  serous  surfaces  on  the  opposite  side  of  the  ouenino. 
approximated  and  secured  by  continuous  Lembert's  suture?  Z 
first  threads  securing  this  purpose.  It  is  claimed  that  this  method 
requires  little,  if  any,  longer  time  than  that  with  plates  or  rin7R 
of  any  kind,  and  that  it  is  free  from  many  of  their  disadvantage? 
viz.,  the  need  of  special  apparatus,  foreign  bodies  which  have  to 
come  away,  contraction  of  the  opening,  which  is  here  so  very  free 
and  the  collapse  of  the  mucous  membrane  through  the  opening  ' 
Dr.  Halstead  has  described  another  method  of  intestinal  anasto 
mosis  by  suture  only.  (Bulletins  Johns  Hopkins  Hospital  vol  ii 
No.  10).  He  prefers  quilt  or  square  sutures  (Figs.  2 30-2 3 3) 'because 
one  row  is  sufficient,  and  they  tear  out  less  easily  and  constrict 
the  tissues  less  than  do  the  Lembert's  sutures.  The  following 
are  the  steps  of  this  method.  The  two  selected  portions  of 
intestine  having  been  placed  in  contact  along  their  mesenteric 
borders,  six  square  sutures  are  put  in  in  a  straight  row,  tied,  and  cut 
short.  At  each  end  of  this,  the  posterior  row  of  sutures  and  nearer 
the  free  border,  two  lateral  square  sutures  are  applied  (Fig.  231) 
tied,  and  cut  short.  Eight  or  nine  square  sutures  are  now  applied 
so  as  to  draw  together  the  free  borders.  These  sutures  are  not 
however  tied,  but  drawn  aside*  (Fig.  232),  so  as  to  make  room  for 
the  scissors  with  which  the  two  segments  of  intestine  are  opened. 
Finally  the  sutures  of  the  anterior  row  are  tied  and  cut  short. 


CLOSURE  OF  F.3JCAL  FISTULA  OR  ARTIFICIAL  ANUS. 

_  Fig.  234  shows,  diagrammatically,  some  of  the  chief  points  of 
difference  between  a  fascal  fistula  and  an  artificial  anus.  Before 
operating,  certain  points  of  much  practical  importance  should  be 
considered,  and  first  how  far  any  spur  or  septum  is  developed. 
The  more  marked  this  is,  the  less  is  the  chance  of  closing  the 
opening  by  any  slight  plastic  operation  such  as  paring  and 
suturing  the  edges  of  the  opening.  The  spur  being  left  behind, 
the  fasces  will  make  their  way  through  the  sutures,  and  the  longer 
this  condition  is  allowed  to  remain  the  more,  of  necessity,  will  the 
lower  segment  of  intestine  atrophy,  and  the  more  marked  will  be 
the  difference  between  the  two  parts  of  the  bowel.  Other  impor- 
tant points  are  the  nutrition  of  the  patient  and  the  condition  of 
the  area  surrounding  the  wound.  The  higher  the  fistula  is  situated 
in  the  small  intestine  the  more  will  the  nutrition  have  suffered, 
and  the  more  profuse  and  liquid  is  the  discharge  the  wider  and  the 
more  infiltrated  will  be  the  eczematous  area  around. 

Previous  Treatment. — We  will  suppose  that  the  pressure  of  a 
truss,  the  cautery,  the  use  of  india-rubber  tubing  f  (Banks),  and 

*  Much  in  the  same  way  as  after  an  abdominal  section  in  the  linea  alba,  the 
sutures  which  have  been  inserted  are  drawn  aside  to  draw  out  the  sponge  las! 
inserted. 

t  Mr.  Mitchell  Banks  (Clin.  Notes,  p.  94)  describes  the  following  simple  and 
ingenious  method.    Where  the  septum  or  spur  is  not  well  developed,  it  may  be 
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the  destruction  of  the  spur*  have  each  been  tried  in  suitable 

^Operation. — Three  will  be  mentioned,  i.  Here  the  peritoneal 
sac  is  not  opened.  The  margins  of  the  fistula  having  been 
sufficiently  freed,  they  are  pared  and  brought  together  with 
silk  sutures  and  kept 
apposed.  Hare-lip  pins 
may  assist  in  taking 
off  the  tension.  This 
method  can  only  be 
suitable  to  small  fcecal 
fistulas  where  the  ex- 
posure of  mucous  mem- 
brane is  trifling  and 
no  sinus  is  present. 
It  usually  fails  from 
the  separation  of  the 
edges  of  the  fistula 
not  being  free  enough, 
owing  to  the  operator's 
fear  of  opening  the  pe- 
ritonseal  sac,  and  thus 
causing  tension  on  the 
sutures.  Mr.  Greig 
Smith  (Abdom.  Sitrg., 
p.  493)  recommends 
the  use  of  reversed  and 
super-imposed  flaps. 
If  these  should  slough, 
the  difficulty  of  future 
attempts  to  close  the 
opening  will  be  in- 
creased. 

ii.  and  iii.  Here  the 
peritoncealsac  is  opened. 
ii.  Closure  of  the  open- 
ing without  complete 
resection  of  the  boxvel. 

The  preliminary  steps  as  to  diet  and  treatment  of  the  eczematous 

expected  to  succeed.  In  an  artificial  anus  in  the  groin,  after  a  femoral  hernia, 
he  introduced  a  thick  piece  of  india-rubber  tubing,  pushing  one  end  up  the 
ascending  and  the  other  down  the  descending  bowel.  It  was  secured  by  silk 
brought  out  of  the  opening.  It  was  calculated  that  the  pressure  of  the  tubing 
against  the  projecting  spur  would  pass  it  back,  and  allow  the  faeces  to  pass 
round  the  corner  without  passing  out  of  the  artificial  anus.  At  the  end  of  seven 
weeks  nearly  all  the  faces  passed  by  the  rectum  instead  of  by  the  artificial 
anus,  this  being  reduced  to  a  sinus,  giving  vent  to  a  few  drops  of  yellowish 
fluid.   At  the  end  of  three  months  this  completely  closed. 

This  may  be  effected  by  the  use  of  pressure-forceps,  as  suggested  by  Mr. 
Barker.    Their  use  is  given  at  p.  357. 


U.  Upper.  L.  Lower  bowel.  I.  Faecal  fistula.  The 
gut  is  not  bent  very  acutely  on  itself,  and  there  is  no 
spur.  The  opening  in  the  bowel  is  usually  small  and 
communicates  with  the  skin  generally  by  a  sinus- like 
track.  II.,  III.  Artificial  anus.  The  bowel  is  here  more 
acutely  bent  and  a  spur  is  present.  In  an  artificial  anus  the 
opening  communicates  more  directly  with  the  surface 
than  is  here  shown.  IV.  Double  faecal  fistula.  (Greig 
Smith.) 
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given  below  (p.  879)  should  be  carefully  attended  to.  The  follow- 
ing account  is  taken  from  the  report  of  a  patient  under  my  care 
in  Guy's  Hospital  in  Aug.  1895  : 

At  an  operation  for  acute  intestinal  obstruction  due  to  bands,  a  gangrenous 
patch  had  been  found  in  the  ileum  and  the  intestine  had  been  drained  through  a 
Paul's  glass  tube.  This  the  patient  pulled  out  and  an  artificial  anus  resulted.  The 
gut  was  plugged  with  small  sponges  tied  on  silk  and  pushed  about  two  inches 
above  and  below  the  opening.    Two  curved  incisions  were  then  made  so  as  to 
include  an  oval  3^  inches  long  and  1$  inches  wide.    In  the  centre  of  this  lay  the 
opening  surrounded  by  the  usual  eczematous  margin,  most  of  which  was 
enclosed  by  the  above  incisions.  The  incisions  passed  through  the  rectus  on  each 
side.  After  the  posterior  layers  of  the  sheath  had  been  reached  the  incisions  were 
very  cautiously  deepened  until  the  peritonaeum  was  reached.    In  opening  this  an 
exploring  finger  was  introduced  through  each  lateral  cut  so  as  to  make  certain 
that  no  coils  of  intestine  were  adherent  beneath.    The  finger  being  used  as  a 
director  the  peritonseum  was  cut  through  along  the  lateral  incisions  in  their 
whole  extent.  An  oval  island  of  the  tissues  forming  the  abdominal  wall  was  now 
set  free  and  could  be  drawn  forward  with  the  bowel  adherent  to  it  below,  and 
showing  the  sponges  which  had  been  introduced  as  plugs  bulging  out  its  coats. 
The  bowel  in  which  lay  the  artificial  anus  was  now  separated  from  adjacent  coils 
and  the  adhesions  which  bound  it  to  the  parietes,  partly  with  a  steel  director, 
partly  with  blunt-pointed  scissors,  used  at  one  time  closed  and  at  another  open. 
Sponges  and  iodoform  tampons  had  previously  been  packed  around  so  as  to  soak 
up  any  blood.    When  the  artificial  anus  had  been  separated  from  all  adhesions  it 
was  found  to  be  about  z\  inches  long.    Its  edges  were  pared,  and  the  plugging 
sponges  having  been  removed  the  opening  was  closed  with  a  double  silk  suture ; 
first  a  continuous  one  taking  up  all  the  coats  and  then  a  row  of  Lembert's  securing 
sufficient  inversion.    These  were  carried  well  beyond  the  actual  limits  of  the 
opening  (Fig.  183,  p.  827).    A  little  iodoform  having  been  rubbed  in  along  the 
line  of  suture  the  intestine  was  returned.    A  few  tags  of  omentum  which  were 
adherent  to  the  abdominal  wall  in  the  vicinity  of  the  wound  were  detached  and 
tied.    When  the  intestine  was  returned  the  interior  of  the  abdomen  was  quite 
free  from  all  blood  or  other  discharges.    The  edges  of  the  wound  were  then 
brought  together  as  far  as  possible,  but  this  was  only  feasible  above  and  below. 
In  the  centre  was  a  lozenge-shaped  gap,  measuring  z\  inches  long  by  an  inch 
wide,  at  the  bottom  of  which  lay  the  sutured  intestine.    The  gap  was  lightly 
plugged  with  iodoform  gauze  wrung  out  of  carbolic  acid  lotion  (1  in  20).  The 
patient  made  a  good  recovery,  the  only  drawback  being  his  weak  condition  due 
to  his  having  been  fed  so  long  (72  hours,  including  the  time  before  and  after  the 
operation)  by  enemata.    Flatus  was  passed  on  the  second  day,  and  the  bowels 
acted  well  two  days  later.    A  fortnight  after  the  operation  I  placed  numerous 
large  grafts,  cut  from  the  shoulders  by  Thiersch's  method,  on  the  granulating 
surface  which  represented  the  remains  of  the  oval  gap  in  the  parietes.    All  was 
soundly  healed  within  five  weeks  of  the  operation.    I  lost  sight  of  the  patient 
for  five  months,  when  he  returned  with  a  ventral  hernia.    This  he  attributed  to 
his  having  had  scarlet  fever,  and  to  the  pad  of  the  belt  with  which  he  had  been 
supplied  having  shrunk  after  the  baking  to  which  it  and  his  clothing  had  been 
submitted.    He  was  otherwise  in  excellent  health,  without  any  flatulence  or 
constipation,  enjoying  his  food  and  able  to  go  about  helping  his  father,  who  is 1  a 
costermonger.    He  was  supplied  with  a  new  pad.    If  the  hernia  increase,  it  will, 
I  think,  be  now  possible  to  pare  the  edges  of  the  old  oval  gap,  and  to  bring 
them  together,  a  step  quite  impossible  at  the  time  of  the  operation. 

iii.  Closure  of  the  Artificial  Anus  with  complete  resection  of 
the  bowel.— If  this  step  be  needed  I  know  of  no  clearer  account 
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than  that  of  Mr.  Makins  (St.  Thomas's  Hosrp.  Reports,  vol.  xiii.  p.  1 8). 
The  skill  with  which  the  operation  was  carried  out  was  only 
equalled  by  the  thoughtfulness  with  which  it  was  planned. 

The  patient  was  twenty-one.  The  artificial  anus,  dating  to  a  hernia,  was  high 
up  in  the  small  intestine,  and  opened  about  ih  inch  above  the  centre  of  Poupart's 
ligament.  Here,  at  the  bottom  of  a  small  pit,  the  mucous  membrane  of  the 
intestine  was  slightly  prolapsed.  The  gut  was  firmly  attached  :  the  finger  only 
passed  into  the  upper  opening ;  the  lower  could  not  be  found.  First,  the  usual 
eczematous  condition  was  very  much  improved  by  the  use  of  a  small  shield,  and 
mopping  away  of  discharge  with  absorbent  wool.  No  food  was  given  by  the 
mouth  after  the  evening  of  the  second  day  before  the  operation,  nutrient 
enemata  being  given  every  four  hours.  During  the  day  before,  the  upper  end  of 
the  bowel  was  washed  out  with  injections  of  salicylic  lotion.  As  bile-stained 
fluid  was  escaping  from  the  fistula  an  hour  before  the  operation,  this  washing 
out  was  repeated.  Before  beginning  the  operation  a  bit  of  carbolized  sponge 
attached  to  string  was  passed  for  2  inches  into  the  upper  end  of  the  bowel.  A 
vertical  incision  of  2^  inches  being  made  through  the  abdominal  wall,  the  upper 
end  of  the  intestine,  normal  in  size,  was  dissected  free  from  its  adhesions ;  the 
lower  end  lying  just  below  it  was  contracted  to  the  size  of  a  pencil,  with  an 
opening  only  large  enough  to  admit  a  director.* 

The  two  ends  of  the  gut  being  now  provisionally  clamped  with  forceps 
(Fig.  235),  sheathed  in  tubing,  they  were  drawn  out,  and  a  number  of  sponges 

Fig.  235. 


Mr.  Makins'  clamp-forceps,  for  use  in  resection  of  intestine,  f 

attached  to  string  packed  round  them.  The  sponge  was  then  drawn  from  the 
upper  end  of  the  intestine,  and  about  1  inch  removed  from  the  upper  end  and  2± 
from  the  lower  one,  together  with  a  wedge  of  mesentery  4  inches  long  by  f  inch 
wide.  The  cut  surfaces  then  nearly  corresponded.  The  bleeding  points  having 
been  tied  in  the  mesentery,  this  was  united  with  six  silk  sutures,  and  the  gut 
then  sutured  as  follows :— A  first  row  of  twenty-five  very  fine  Chinese-twist 
stitches  were  passed  with  a  small  curved  needle  through  the  whole  thickness  of 
the  gut,  about  ^  inch  from  its  free  margin,  commencing  at  the  mesenteric 
border.  These  were  tied  in  batches  of  five  at  a  time.  Then  a  second  row  of 
Lembert's  sutures  (Figs.  182  to  184)  were  passed  and  tied  in  the  same  manner 
During  the  stitching,  which  took  about  three-quarters  of  an  hour,  the  gut  was 
kept  moist  with  warm  salicylic  lotion.  After  the  bowel  was  closed  and  returned 
it  was  found  impossible  to  close  the  whole  wound.  As  this  could  only  be 
brought  together  above  and  below,  the  granulations  were  shaved  away  and  the 
intestine  left  at  the  bottom  of  a  deep  pit.  Iodoform-gauze  and  pine-wood 
dressings  were  applied.  The  patient  made  a  good  recovery.  Two  days  later 
themtestaneconld  be  seen  at  the  bottom  of  the  wound  covered  with  lymph  and 

ml°Ver  tw°  ™Dths  had  elaPsed  since  the  formation  of  the  fistula,  and  one 
month  since  the  last  proper  action  of  the  bowels. 

S^l'J^l  theSe  °lampS  aS  l6SS  cumbr°»s  than  any  others.  If 

intestL    Tf    I       compression  varies  a  good  deal,  and  dries  and  damages  the 

me  mesentery,  it  puckers  the  bowel  and  prevents  even  stitching 
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showing  vermicular  movements.  The  bowels  acted  naturally  two  d-*v«  „  I 
operauon.    No  feces  came  by  the  wound,  hut  «  I 

ENTEROPLASTY. 

This  term  has  been  given  to  an  operation  for  the  relief  (short  o 
resection)  of  strictures  of  the  intestine  believed  to  be  innocent  T> 
is  based  upon  a  similar  operation  performed  several  times  succprr 
fully  upon  a  pylorus  the  seat  of  contraction  not  due  to  malign 
disease  and  called  Py  oroplasty  (Fig.  245 ,  p.  9 1 5).    As  far  as  I  kno 
Mr.  H.W.  Allmgham  s  two  cases  (Lancet,  vol.i.  1894,  p.  1  c  e0\  are  Z 
only  ones  yet  published.    One  such  stricture  occurred  in  a  woman 
aged  forty-eight,  at  the  junction  of  the  ileum  and  jejunum  the  othei 
m  the  sigmoid  of  a  patient  aged  seventy-three.    It  is  simply  stated 
that  "the  stricture  was  innocent,"  and  "not  malignant"    As  the 
cases  were  published  within  two  months  of  the  operation,  the  nature 
of  the  stricture  must  remain  very  doubtful.    The  age  of  the  patients 
the  position  of  one  in  the  sigmoid,  and  absence  of  any  history  of 
dysentery,  are  very  suspicious.    In  each  case  the  stricture  wa^ 
divided  in  the  following  way  :  The  bowel  having  been  drawn  out 
shut  off  with  sponges,  and  clamps  applied  above  and  below,  the  bowel 
and  stricture  were  divided  longitudinally  for  three  inches,  on  the 
side  of  the  gut  opposite  to  the  mesenteric  attachment.    Each  lip 
of  the  longitudinal  incision  was  then  caught  hold  of  at  about  its 
centre,  pulled  apart  so  that  at  first  it  gave  the  appearance  of  a 
diamond-shaped  opening,  and  then  by  further,  pulling  in  the  same 
direction,  the  original  longitudinal  incision  was  made  into  one 
transverse  to  the  long  axis  of  the  bowel.    The  opening  was  then 
closed,  first  with  a  continuous  suture  uniting  the  mucous  membrane, 
and  then  by  Lembert's  interrupted  sutures. 
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OPERATIVE  INTERFERENCE  IN  GUNSHOT 
AND    OTHER    INJURIES    OF    THE  ABDOMEN. 
RUPTURE  OF  THE  INTESTINE. 

GUNSHOT   AND    OTHER  INJURIES. 

We  owe  the  great  advances  lately  made  here,  in  the  first  place,  to  antiseptic 
surgery,  and,  in  the  second,  to  the  zeal  with  which  American  *  surgeons  have 
taken  "up  the  matter  and  made  known  their  results,  unsuccessful  as  well  as 

successful.  ' 

1.  Examina  tion  of  the  Wound,  with  Regard  to  Penetration.  —Blackening  of  the 
wound  and  the  clothes  with  powder  suggests  a  close  shot  and  probable  penetra- 
tion. Edges  clean  cut  and  equally  stained  show  that  the  bullet  has  struck 
perpendicularly ;  unequal  staining  and  raggedness  suggest  obliquity  of  impact, 
and  the  less  perpendicular  this  is,  the  less  the  probability  of  penetration.  If  there 
exists  a  continuous  track  of  tenderness,  especially  if  accompanied  with  slight 
redness,  from  the  wound  for  some  distance  over  the  abdominal  surface,  it  is  fair 
to  infer  that  the  missile  has  wormed  itself  between  the  layers,  without  penetration 
(Parkes). 

2.  Symptoms  indicating  Penetration. 

(a)  Circumscribed  dulness  and  bulging  near  the  wound,  fluctuation  in  the 
peritoneal  sac,  or  either  of  the  last  two  felt  per  rectum  or  vaginam,  indicate 
wound  of  a  large  vessel  and  accumulation  of  blood,  and  penetration,  with  visceral 
injury,  probably  ;  but,  to  be  diagnostic,  it  must  come  on  within  a  couple  of  hours. 
(/3)  Eapidly  f  forming  tympanites  indicates  penetration  and  escape  of  gas  from 
the  intestine.  (7)  Escape  of  fseces,  bile,  or  urine  from  the  wound  is,  of  course, 
diagnostic  of  penetration,  but  rare.  (5)  Eepeated  hsematemesis  indicates  pene- 
tration and  injury  to  the  stomach  or  small  intestine  high  up.  It  may,  however, 
be  due  to  contusion,  (e)  Profuse  haemorrhage  per  anum  points  to  penetration 
and  injury  of  intestine,  but  is  seldom  seen  sufficiently  early  to  be  of  value. 
{$)  Hematuria  indicates  injury  of  some  part  of  the  urinary  tract.  (17)  Escape  of 
blood  from  the  wound,  if  too  profuse  to  be  accounted  for  by  a  wound  of  a  vessel 
in  the  abdominal  wall,  points  to  penetration  and  visceral  injury.  (6)  Paralysis  of 
any  part  below  the  level  of  the  wound  is  a  most  grave  complication,  indicating 
as  it  does,  injury  to  cord  or  nerves,  as  well  as,  probably,  to  viscera.    (1)  Shock. 


*  In  addition  to  the  American  writers  I  have  quoted  below,  I  have  had  the 
advantage  of  reading  a  very  careful  study  of  this  subject  by  my  old  dresser,  Dr. 
J.  H.  Barnard,  now  of  Paris,  Des  Plaies  de  V Intestin par  Armes-a-feu  (These  pour  le 
Doctorat  en  Medecine.    Paris.  1887). 

t  If  delayed,  the  tympanites  may  be  due  to  paralysis  of  the  intestines  from 
shock. 

3K 
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This  does  not  go  for  much  unless  haemorrhage  is  clearly  present  also,  owing  to  th  ,o 
great  difference  in  individual  peculiarities. 

Other  points  will  be,  the  size  of  the  bullet  and  amount  of  fulminative  or  powdei  « 
the  distance  and  direction  in  which  the  firearm  was  held.  A  single  opening  give!  l< 
per  se,  a  faint  hope  that  there  is  no  penetration. 

In  cases  of  doubt  as  to  penetration,  the  wound  will  be  first  explored,*  thexl 
enlarged,  and  the  line  of  damage  to  the  tissues  carefully  followed  up,  any  exploring  c 
instruments  being  kept  strictly  aseptic. 

3.  Probable  Amount  of  Damage. — Dr.  Parkes  (Ann.  of  Surg.,  November  1887 
gives  the  following  suggestions  :— "  An  antero-posterior  shot  below  the  level  o\j< 
the  umbilicus  and  well  towards  the  lateral  surfaces  of  the  body  will  be  very  like! 
to  miss  the  small  intestines  entirely,  and  expend  its  damage  on  the  large  bowei 
The  same  kind  of  wound  high  in  the  lateral  surfaces  may  pass  into  or  through 
the  liver  without  injuring  the  intestines,  or  the  spleen  alone  if  the  entrance  is  oi  - 
left  side. 

"  If  the  wound  is  so  situated  that  the  bullet  enters  the  abdomen  through  thr 
diaphragm,  adding  injury  of  abdominal  viscera  to  that  of  the  contents  of  thq| 
chest,  the  surgeon's  help  will  probably  be  of  little  use.    A  wound  of  entrance  anc.t$ 
exit,  or  an  entrance  wound  alone,  showing  passage  of  the  ball  from  side  to  sid<  ■ 
through  the  abdomen,  means  the  worst  of  injuries,  and  suggests  the  need  of  th> 
greatest  care  in  staying  of  haemorrhage,  repair  of  intestines,  and  toilet  of  tin 
contents. 

"Antero-posterior  perforation,  if  complete,  can  only  fail  to  wound  the  smal 
intestines  when  situated  well  on  the  outskirts  of  the  surface  of  the  abdomen 
seemingly  there  can  be  no  exception  to  this  proposition,  save  in  those  extremelj 
rare  instances  in  which  the  perforating  body  traverses  the  cavity  without  injuring 
the  contents. 

"  Penetration  through  the  posterior  walls  of  the  cavity,  if  complete,  with  likeli 
hood  of  laceration  of  important  fixed  organs,  argues  an  injury  of  the  most  seven 
character,  one  in  which  the  surgeon's  aid  will  be  of  no  avail  in  the  majority  ox' 
cases.  The  exceptions  in  which  the  severity  will  not  prove  insurmountable  wil 
be,  transit  through  the  space  between  the  lower  end  of  the  kidney  and  the 
crest  of  the  ilium,  and  in  wounds  occupying  the  outskirts  of  the  entire  posterio) 
surface.  .  .  .  Many  instances  are  recorded  of  recovery  from  posterior  penetra 
tion  of  the  large  and  fixed  viscera  of  the  abdomen  without  any  surgical  operation.' 

Question  of  the  Advisability  of  Operative  Interference.— Whik 
some  cases  of  penetrating  wounds  with  very  severe  injury  (e.g.,  perforation  of 
intestine  and  wound  of  solid  viscera)  have  occasionally  recovered,  the  proportion 
here  is  extremely  small — Prof.  Nancrede  gives  8  per  cent.  ;  t  death  from  septic 
peritonitis  or  hemorrhage  is  so  common  as  to  justify  our  urging,  in  most  cases 
as  early  an  operation  as  is  possible,  after  the  diagnosis  of  peritonwal  perforation  ii- 
made.  The  exceptions  would  appear  to  be,  cases  where  sufficient  time  has  elapsed 
to  allow  of  much  extravasation  and  the  onset  of  a  peritonitis  which  is  certain  tc 
be  fatal  whatever  is  done,  cases  of  injury  to  the  spinal  cord,  severe  wounds  of  the 
solid  viscera,  and  those  where  such  grave  collapse,  not  due  to  hsemorrhage,  id 
present  as  to  make  it  certain  that  the  needful  interference  with  the  contents  oi 

*  Any  probe  used  should  not  be  too  fine  or  sharp  pointed.  A  clean  bougie  will 
usually  be  preferable.  The  old  advice  not  to  probe  or  explore  these  injuries  must, 
nowadays,  be  considered  exploded. 

f  With  regard  to  the  mortality  after  operative  interference,  Dr.  T.  S.  K.  Morton 
of  Philadelphia  ("Abdominal  Section  for  Traumatism "),  says  that  97  American, 
surgeons  operated  upon  165  cases,  with  62  recoveries  and  105  deaths,  a  mortality 
of  65-45  per  cent.  ;  while  64  foreign  surgeons  operated  on  69  cases,  with  34 
recoveries  and  33  deaths — a  mortality  of  47.82  per  cent. 
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„ ,  mPn  will  be  necessarily  fatal.  With  regard  to  the  presence  of  peritonitis 
the  &r  ZTJth  writes  doc  supra  ciL,  p.  704)  :  "  Undoubted  and  severe  periton- 
*  01  fnfon  the  second  and  third  day  is  by  most  authorities  recognised  as  a 
In  such  cases  it  is  improbable  that  the  sites  of  perforation 
^2  and  if  they  were,  that  they  could  be  dealt  with  without  the 
C°tctionTexceTst  traumatism.'  There  is  little  use  in  cleansing  the  cavity  j 
T  to  oe  at  once  refilled,  and  there  is  little  use  in  looking  for  the  perforations  if 
11  can  no  ther  be  closed  nor  fixed  in  the  wound,  while  there  is  positive  danger 
ddm,  to  the  risk  from  traumatism.  In  such  cases  the  most  that  can  be  done 
m  J? make  a  small  parietal  opening  with  the  help  of  local  anesthesia,  and  permit 
S^dfaotaige  of  the  noxious  fluids,  giving  the  patient  the  benefit  of  the  remote 
chance  of  spontaneous  cure  with  intestinal  fistula."  * 

Prof  Nancrede  (Ann.  Surg.,  June  1887,  p.  474)  thus  states  the  advantages  of  an 

eration  :— "  We  can  either  forestall  septic  peritonitis  or  reduce  its  dangers  to  a 
minimum  •  we  can  prevent  saprtemia— a  common  cause  of  death,  as  I  believe. 

Should  peritonitis  have  set  in,  we  can  afford  sufficient  drainage  for  the 
effusions,  which  may  in  themselves  be  already  poisonous,  or,  as  we  have  shown 
win  assuredly  become  the  chief  cause  of  danger  ;  we  can  substitute  for  adhesions 
of  doubtful  permanency  certain  methods  which  secure  the  escape  of  the  injured 
portions  of  gut  into  the  lumen  of  the  bowel ;  we  can  prevent  the  fatal  results 
which  must  follow  the  casting  off  of  a  decomposing  slough  of  a  wounded  portion 
of  omentum  or  mesentery  into  the  general  peritoneal  cavity ;  we  can  arrest 
hemorrhage,  which  from  its  amount  will  prove  fatal,  or  from  decomposition  will 
equally  produce  lethal  results  ;  we  can  restore  the  continuity  of  the  gut,  if  it  be 
nearly  or  completely  severed,  the  former  condition  being  not  uncommon  ;  we  can 
avoid  the  risk  of  fecal  fistula  ....  and  we  can  remove  a  hopelessly  damaged 
kidney  or  spleen,  and  repair  a  wounded  pancreas  or  liver." 

Operation.— An  excellent  account  of  this  will  be  found  in  the  very  helpful 
article  of  Prof.  Nancrede  to  which  reference  has  been  already  made. 

With  the  utmost  care  the  preliminary  details  of  preparation  are  entered  into 
first— viz.,  the  cleaning  and  shaving  of  the  skin,  the  providing  of  abundance  of 
water  recently  sterilized  by  boiling,  or  a  2  per  cent,  solution  of  boracic  acid,  or  a 
£  per  cent  of  salicylic  acid.  Most  scrupulous  cleansing  of  instruments.  Plenty 
of  soft  old  linen  lying  in  the  hot  sterilized  water,  to  cover  the  intestines  with. 
Abundance  of  ligatures  of  gut  and  silk  of  different  sizes.*  In  addition  to  the 
instruments  given  at  p.  779,  two  pairs  of  Makins'  clamps  should  be  at  hand,  or 
strip  of  gauze  may  be  passed  through  the  mesenteries  and  clamped  with  Spencer 
Wells'  forceps. 

"Now  as  to  technique.  The  patient's  limbs  and  trunk  must  be  carefully 
wrapped  in  blankets,  with  towels,  wrung  out  of  the  aseptic  or  antiseptic  solution, 
tucked  under  and  folded  over  them  around  the  abdomen  to  prevent  any  accidental 
contamination  of  the  peritoneal  cavity.    If  not  previously  done,  the  urine  should 

now  be  drawn  off  Ether  should  be  most  cautiously  administered.  The 

incision  should  always  be  median,:};  as  otherwise  it  is  almost  impossible  to  gain 

*  Dr.  Barnard  (loc.  supra  cit.,  p.  58)  quotes  Dr.  Hamilton,  of  New  York,  as  of 
opinion  that  operative  interference  is  contra-indicated  if  forty-eight  hours  have 
elapsed  since  the  accident. 

t  The  temperature  of  the  operating-room  should  be  about  750. 

X  This  point  has  been  much  disputed.  No  hard-and-fast  rule  should  be  made, 
but  as  a  rule  the  incision  should  be  median.  Mr.  Greig  Smith  points  out  that 
the  following  cases  require  it : — Cases  where  the  ball  has  crossed  the  middle  line, 
entering  at  one  side  and  passing  towards  the  other,  and  in  others  where  the  ball, 
entering  near  the  middle  line,  passes  either  directly  backwards  or  in  an  uncertain 
direction.    I  have  alluded  to  this  matter  later  (pp.  886,  888). 
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a  proper  view  of  the  parts,  and  should  usually  extend  from  a  short  distan 
above  the  umbilicus  to  about  2  inches  above  the  pubes.    The  abdomen  havi 
been  opened,  any  clots  or  blood  which  obscure  the  operating  field  may  be  removed 
but  otherwise,  unless  it  is  manifest  that  severe  haemorrhage  is  going  on  th 
small  intestines,*  which  usually  first  present,  should  be  carefully  gone  over  in 
by  inch,  from  the  stomach  to  the  ileo-ctecal  valve,  keeping  them  constant! 
enveloped  in  towels  wrung  out  of  hot  water  (sterilized) ;  afterwards  the  stomacl" 
spleen,  liver,  pancreas,  large  bowel,  kidneys,  bladder,  omentum,  mesentery  t  an 
abdominal  vessels  must  be  examined.    I  do  not  mean  that,  if  various  wound- 
are  discovered,  say  in  the  small  intestine,  and  the  place  of  exit  of  the  ball  fro 
the  abdominal  cavity,  all  in  such  relations  as  would  absolutely  exclude  injury  l 
the  stomachy  liver,  kidneys,  spleen,  or  bladder  (p.  1023)  such  a  detailed  examina 

*  Dr.  Barnard  (loc.  supra  cit.)  points  out  that  wounds  of  the  duodenum  are  verv 
rarely  met  with,  and  that  wounds  of  the  upper  aspect  of  the  transverse  colon  and 
of  the  omentum  at  this  level  are  amongst  the  most  difficult  to  discover. 

t  "Wounds  of  the  mesentery,  when  they  are  but  perforations,  can  be  passed 
without  any  additional  interference,  unless  attended  with  haemorrhage,  in  which 
case  deligation  of  the  injured  vessel  is  required.  Large  lacerations  should  be 
closed  with  a  running  suture  to  avoid  the  future  possibility  of  an  incarceration 
and  obstruction  of  a  loop  of  the  intestine  in  the  opening.  On  account  of  the 
extreme  delicacy  of  the  membrane,  its  closure  is  often  attended  with  some 
difficulty,  which  may  be  frequently  overcome  by  introducing  the  sutures  near  the 
edge  of  a  vessel,  as  this  region  affords  the  strongest  grasp  for  the  suture :' 
(Shackner,  loc.  supra  cit.).  If  it  be  the  omentum  which  is  wounded,  or  contain  a 
large  hsematoma,  it  should  be  ligatured  and  cut  away. 

t  Cases  of  wounds  of  all  these  viscera  have  been  treated  by  laparotomy  and 
suture.  Thus,  Mr.  Dalton,  of  St.  Louis  {Ann.  of  Surg.,  Aug.  1888),  records  a  case 
of  bullet-wound  of  stomach  and  liver  thus  treated  successfully.  The  wounds 
in  the  stomach  were  those  of  entrance  and  exit,  and  situated  the  former  on  the 
anterior  surface,  the  latter  near  the  upper  border ;  both  were  closed  with 
Lembert's  suture.  The  lower  margin  of  the  left  lobe  of  the  liver  was  ploughed 
through  by  the  bullet  ij  inch  from  the  transverse  fissure,  leaving  a  V-shaped 
wound  I  inch  in  depth.  This  was  closed  by  one  catgut  suture,  of  large  size,  passed 
on  either  side,  an  inch  from  the  margin  of  the  wound,  and  dipping  deeply,  on 
account  of  the  great  friability  of  the  tissue,  into  the  liver  substance.  "It 
acted  well,  bringing  the  wound  together  snugly."  There  were  no  other  injuries 
save  a  slight  contusion  on  the  transverse  colon,  probably  due  to  the  spent  violence 
of  the  ball,  which  was  not  found.  The  operation  was  rendered  difficult  by  re- 
peated vomiting  of  black  grumous  fluid,  necessitating  turning  the  patient  on 
his  side  each  time,  "which  was  awkward  with  an  open  belly."  The  opera- 
tion was  a  prompt  one — two  hours  after  the  injury  ;  recovery  followed.  In  Dr. 
Keen's  case  {Med.  Neivs,  May  14,  1887)  the  wound  of  entrance  in  the  stomach 
was  near  the  pylorus  on  the  anterior  surface,  that  of  exit  much  more  difficult  to 
find,  being  on  the  lower  border  and  posterior  surface,  and  obscured  by  clot 
Though  there  were  other  most  serious  injuries  of  superior  mesenteric  vein  and  right 
kidney  requiring  nephrectomy,  the  patient  survived  till  the  fifteenth  day.  dead 
being  due  to  diffuse  suppuration  of  the  clot  in  the  mesentery,  and  gangrenous 
perforation  at  one  spot  in  the  intestine.  Other  means  of  meeting  haemorrhage 
from  the  liver  are  plugging  with  a  tampon  of  aseptic  gauze  when  the  wound  is 
large  and  the  haemorrhage  great,  and  applying  firm  pressure,  and,  in  the  case  of 
obstinate  oozing  from  an  abrasion,  the  application  of  a  crystal  of  iron  persul- 
phate, or  the  Paquelin's  cautery.  Wounds  in  the  gall-bladder  are  treated  like 
those  of  intestine.    Wounds  of  the  kidney  or  spleen  must  be  treated,  according 
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u  m  hP  made-far  from  it,  for  every  unnecessary  manipulation  is  injurious; 
fJS^SrSE  rather  than  overlook  a  wound,  much  manipulation ^which 
f  L ult  proves  to  have  been  unnecessary  had  better  be  made.  Of  course  he 
Tof  a  severe  hemorrhage  must  be  at  once  sought  for,  and  any  wounds  of  the 
°Iw  v  seem  gnored  for  the  time  being,  care,  however,  being  taken  that  the 
S  perLnL  cavity  is  protected  from  fecal  extravasation  by  removing  the 
Sues  outside  the  abdomen,  keeping  them  wrapped  in  warm  moist  cloths 
2  hemorrhage  is,  however,  most  unusual.  Whichever  plan  is  pursued  let 
!  rvthlng  be  done  methodically,  and  each  injury  repaired  as  it  is  detected,  as 
his  saves  much  time  and  renders  any  oversight  almost  impossible.  All  wounds 
f  the  bowel,  however  trivial,  should  be  minutely  cleansed,  coaptated  by  the 
'embert  suture  of  fine  silk  introduced  with  an  ordinary  sewing-needle,  and  the 
uture  line  rubbed  over  with  a  little  iodoform.*  When  necessary  from  the  size 
number  of  the  wounds,  a  portion  or  whole  calibre  of  the  gut  must  be  ex- 
ited +  wounds  of  the  liver,  if  situated  at  the  free  border  of  the  organ,  should, 
f  possible,  be  coaptated  with  dry  aseptic  gut,  which  will  soon  swell  and  fill  the 
rack  made  by  the  needles.  If  this  cannot  be  done,  the  hemorrhage  may  perhaps 
,e  arrested  by  the  judicious  use  of  the  thermo-cautery.  Unless  the  bleeding  be 
ree  the  wound  should  be  plugged  with  an  iodoform-gauze  tampon,  which  is  to 
emain  permanently,  or  may,  perhaps,  be  carefully  removed  at  the  close  of  the 
.peration,  when,  if  the  bleeding  be  almost  entirely  checked,  the  cautery  may  be 
,sed  as  a  further  precaution :  if  the  flow  be  free,  the  tampon  must  be  replaced 
,nd  allowed  to  remain  permanently.  _ 

"Wounds  of  the  pancreas,  spleen,  or  kidneys  must  be  treated  in  a  similar 
aanner,  or,  if  these  measures  fail,  either  spleen  or  kidney  must  be  excised. 
!ince  a'wounded  splenic  artery  would  lead  to  gangrene  of  the  organ,  it  must  be 
emoved.  The  same  advice  holds  good  for  wound  of  a  renal  artery,  but  in  these 
ases  death  from  hemorrhage  will  usually  result  before  art  can  intervene ;  still, 
uch  possible  complications  must  be  provided  for.  Wounds  of  the  bladder  had 
.est  be  sewn  with  dry  chromic  and  sulphurous  acid  gut,  which,  by  its  swelling, 
rill  fill  the  track  of  the  little  wounds  ;  and  the  needle  should  be  a  round  one,  as 
mall  as  can  be  made  to  carry  the  thread.  Contused  bowel  will  almost  certainly 
lough,  so  that  the  injured  portion  had  better  be  excised  and  the  healthy  peri- 
onsal  surfaces  united  by  suture.  Wounded  or  contused  omentum  or  mesentery 
(rust  also  be  excised,  and  the  edges  carefully  united  by  interrupted  sutures.  The 
xperience  of  at  least  one  case  has  shown  that  since  an  omental  slough  cannot  be 
liminated  into  the  lumen  of  the  bowel,  as  occurs  in  wounds  of  the  intestine,  a 
atal  generalized  peritonitis  wilL  result  from  the  local  gangrene.  All  bleeding 
aust  be  checked,  even  from  the  smallest  vessels,  for  quite  extensive  oozing  will 
■ccur  from  most  insignificant  vascular  orifices,  because  they  are  situated  in  a 
losed  cavity,  and,  although  the  amount  lost  may  not  be  dangerous  per  se,  it  will 
trove  so  as  a  source  of  septicemia  or  peritonitis." 

0  their  nature,  either  by  styptic,  cautery,  or  suture,  as  in  the  liver.  If  the  hemor- 
hage  is  too  severe  for  the  above,  the  organ  must  be  removed.  Dr.  Keen,  in  his 
ase  alluded  to  above,  the  kidney  being  badly  lacerated,  adopted  this  step.  The 
reter  should  be  examined,  and,  if  divided,  the  kidney  should  be  removed. 
*  Wherever  possible,  the  sutures  should  be  introduced  parallel  with  the  long 
sis  of  the  intestine,  as  by  this  its  lumen  is  least  narrowed. 

t  Of  all  the  wounds  of  the  intestine  those  of  the  rectum  are  most  difficult  to 
letect,  and  therefore  very  fatal.  Dr.  Morton  (loc.  supra  cit. )  suggests  that  inflation 
vith  a  rubber  bag  may  be  of  assistance  here.  He  also  alludes  to  two  cases  in 
tliich  the  diaphragm  was  wounded.  In  each  case  a  hernia  of  viscera  into  the 
horax  existed  ;  this  was  reduced,  the  wound  sutured  with  catgut,  and  recovery 
nsued. 
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This  was  so  in  Dr  Keen's  case  (be.  supra  dt).  The  hemorrhage  here  G*fa  , 
fan-shaped  in  a  moderately  thick  layer  between  the  two  layers  of  ZZ  ^ 
its  periphery  extending  almost  2  feet  along  the  bowel  and  Z        t  h 
mesenteric  attachment  to  the  spine.  The  chief  bleeding  came  from  a  hT  *' the 
superior  mesenteric  vein,  and  was  secured  after  much  difficultv  bv  7 the 
placed  ligature  of  chromic  gut.  In  spite  of  the  most  careful  antiseptic  pre  " 
and  unremitting  after-treatment,  the  patient  died,  on  the  fifteenth  da * 
puration  in  this  clot,  and  gangrene  of  the  intestine  connected  with  tht'  I  1^' 
the  mesentery.    Wounds  of  the  spleen  must  be  treated  by  the  methods  f,  f 
given  for  the  liver  and  kidney.    The  treatment  of  those  in  the  Wadded  i  " 
fuUy  later  (p.  1023).  madder  is  given 

"  If  a  segment  of  bowel  is  to  be  excised,  the  cuts  should  be  made  at  such  ™<  , 
as  correspond  to  the  distribution  of  a  large  mesenteric  branch,  in  order  to  T 
a  due  blood-supply  to  the  edges  of  the  incisions,  and  the  parts  to  be  reluH 
should  be  laid  upon  a  large  flat  sponge,  or  folded  napkins,  to  prevent 
extravasation  into  the  abdominal  cavity.  To  avoid  escape  of  feces  during  «2S 
of  intestine,  the  simplest  of  all  clamps  is  small  rubber  tubing  made  to  piercP  7 
mesentery  an  each  side  of  the  wound,  at  a  spot  devoid  of  vessels,  passed  In. 
the  intestine,  and  knotted  once,  or,  better,  clamped  with  Spencer  Wells- W 
(Dr.  Shackner,  Ann.  of  Surg.,  June  1890).    To  obviate  kinking*  of  the  bowel  ! 
V-shaped  piece  of  the  mesentery  must  be  removed,  the  branches  of  the  v  l 
corresponding  to  the  cut  edges  of  the  bowel,  but  presenting  a  free  marein  of 
inch,  lest  want  of  vascularity  cause  failure  of  union  at  this  the  most  doubtful 
point.    After  arresting  hemorrhage,  the  mesenteric  wound  must  be  carefully 
coaptated  by  numerous  points  of  interrupted  suture.  + 

"Should  the  pulse  fail  at  any  time  during  the  operation  owing  to  irritation 
and  paresis  of  the  abdominal  sympathetic,  flushing  the  intestines  and  peritoneal 
cavity  with  hot  water  will  often  at  once  remove  the  unfavourable  condition  The 
most  scrupulous  care  must  be  exercised  in  the  peritoneal  toilet,  which  can  be 
most  quickly  and  effectively  made  by  thorough  irrigation  of  the  cavity  with 
warm  sterilized  water  and  subsequent  careful  removal  of  all  fluid  in  the  ordinary 
manner  by  sponges,  especial  attention  being  paid  to  the  case  of  the  pelvis  and 
the  renal  regions. 

"When  possible,  the  peritonaeum  should  be  united  over  the  orifices  of  entrance 
and  exit  of  the  ball,J  and  a  little  iodoform  rubbed  in  

"  When  incipient  peritonitis  exists  at  the  time  of  operation,  with  the  probable 
formation  of  large  quantities  of  acrid  septicemia  or  sapraemia  inducing  serum, 

drainage  should  in  all  cases  be  instituted  The  tube,  preferably  of  glass! 

should  have  its  end  kept  well  down  between  the  bladder  and  rectum  in  themale| 
or  in  Douglas's  cul-de-sac  in  the  female,  with  the  external  orifice  plugged  with 
iodoform  cotton." 

As  many  of  the  above  points  must  be  considered,  till  more  cases  give  us  better 
light,  still  sub  judice,  I  have  added,  for  contrast,  the  views  of  another  American 
surgeon,  Dr.  McGraw,  of  Detroit  (Irs.  Amer.  Surg.  Assoc.,  May  18S9).  It  will  be 
seen  that  in  some  most  important  points— e.g.,  the  site  of  the  incision  and  the 
question  of  how  best  to  examine  the  intestines— they  are  directly  opposed  to 
those  of  Dr.  Nancrede.    Dr.  McGraw's   chief  propositions  are  as  follows : 

*  Where  the  part  of  the  intestine  resected  is  small  there  is  no  danger  of  kink- 
ing, and  no  removal  of  mesentery  is  needed. 

t  Where  the  security  of  the  suturing  of  a  severe  wound  of  intestine  is  doubtful. 
Dr.  Senn's  plan  of  giving  support  by  attaching  a  piece  of  omentum  should  be 
used  (p.  867). 

X  If  the  track  of  the  ball  is  likely  to  be  septic,  it  should  also  be  treated  by 
incision,  cleansing,  and  drainage. 
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Bullets  which  enter  the  abdominal  cavity  pass  in  a  nearly  absolutely  straight 
fr„n i  the  orilice  of  entrance  to  that  of  exit.or  their  final  stopping-place  In  he 
T  ii  )  An  incision  made  directly  in  the  course  of  the  ball  will  give  the 
fTl  route  to  the  injured  parts.  If  balls  pass  through  the  abdomen  in  straight 
ih°    f  cu t  over  the  path  of  a  ball  will  open  the  nearest  possible  way  to  the 
'"T^  underneath,  provided  the  viscera  have  not  shifted  their  places  since  the 
r0Mn"  E  en  then  they  could  be  easily  brought  into  the  wound  for  the  purpose 
'?  reoafr*   Coils  or  viscera  which  conld  not  be  so  brought  could  not  possibly 
ave  been  struck  by  the  ball,    (iii.)  If  a  gunshot  wound  of  the  intestine  will  not 
naer  pressure  permit  discharge  of  its  contents,  it  has  been  closed  by  the R  eversion 
,f  the  mucous  membrane  or  by  the  exudation  of  plastic  lymph.    In  either  case 
he  wound  would  probably  recover  without  suture  if  kept  perfectly  aseptic,  and 
"f  the  bowels  are  kept  perfectly  quiet,    (iv.)  An  empty  condition  of  the  a  1- 
mentarv  canal  is  most  favourable  for  healing.    To  secure  this  as  far  as  possible, 
t  may  be  proper,  in  some  cases  of  injury  of  the  bowel  after  a  hearty  meal,  to 
Evacuate  the  stomach  by  a  syphon.  This  would  be  especially  indicated  in  wounds 
of  the  stomach,  duodenum,  and  upper  part  of  the  jejunum,  whether  the  surgeon 
does  or  does  not  decide  on  operative  treatment.  In  small  wounds  of  the  stomach 
and  duodenum  suture  may,  sometimes,  be  omitted  if  the  surgeon  can  be  assured 
that  these  viscera  are  empty,    (v.)  Senn's  method  of  hydrogen-gas  insufflation 
(supra  p  792),  however  admirable  in  recent  cases,  should  be  used  with  great 
caution  after  the  lapse  of  a  few  hours.    The  distension  and  motion  of  the  gut 
caused  by  the  insufflation  might  rupture  inflammatory  adhesions,  break  open 
intestinal' wounds  that  had  nearly  healed,  and  make  a  peritonitis  general  which 
had  become  circumscribed,    (vi.)  The  dangers  of  the  operation  are  directly  in 
proportion  to  its  length,  and  to  the  amount  of  evisceration.    The  length  of  an 
operation  may  be  lessened-(i)  By  strictly  limiting  the  examination  of  the 
viscera  to  such  of  them  as  may  have  been  in  the  course  of  the  ball.    (2)  By 
suturing  wounds  in  the  gut,  wherever  it  is  possible,  instead  of  excising  them. 
The  latter  should  be  reserved  for  wounds  that  do  not  permit  inversion  and  suture. 
(3)  By  omitting  all  operative  procedures,  even  suture,  in  all  wounds  which  have 
become  so  thoroughly  occluded  by  plastic  material  that  the  contents  of  the  bowel 
cannot  be  passed  through  them.    (4)  When  many  wounds  occur  near  together, 
by  operating  first  on  those  wounds  which  imperatively  demand  it,  and  leaving  to 
the  last  those  which  may  recover  without  operation.  If  the  stomach  and  intestine 
are  both  perforated,  the  small  intestine  should  be  first  attended  to,  as  the  stomach, 
if  empty,  may  recover  without  suture.    So,  too,  large  wounds  should  be  sutured 
before  small  ones,  discharging  wounds  before  those  which  are  occluded.    (5)  By 
never  turning  out  all  the  intestines  except,  first,  when  haemorrhage  is  other- 
wise uncontrollable :  or,  second,  when  there  is  evidently  a  discharging  wound 
which  cannot  otherwise  be  found.    "  The  examination  of  the  whole  intestine  by 
slipping  it  from  one  end  to  the  other,  through  the  fingers,  though  not  causing 
the  exposure  of  evisceration,  nevertheless  consumes  an  enormous  amount  of  time, 
and  reduces  very  materially  the  strength  of  the  patient.  In  my  opinion,  surgeons 
have  exaggerated  the  difficulties  in  the  way  of  discovering  wounds,  which  have 
made  this  procedure  necessary.    The  incision  over  the  course  of  the  ball  will  aid 
materially  in  the  diagnosis  by  exclusion,  for  no  intestine  which  cannot  be  brought 
into  the  path  of  the  missile  could  possibly  have  been  hit  by  it.  It  is  not  probable 
that  a  gut  would  slip  more  than  3  or  4  inches  away  from  the  place  it  occupied 
when  wounded,  and  with  the  incision  I  have  mentioned  the  necessity  would 
rarely  occur  of  examining  any  other  viscera  than  those  in  the  immediate 
neighbourhood  of  the  wound.    Let  us  suppose  that  a  surgeon  in  operating  has 
repaired  all  the  wounds  he  has  been  able  to  find  in  or  near  the  course  of  the  ball ; 
he  has  washed  out  the  abdominal  cavity  ;  he  has  with  his  hands  gently  pressed 
upon  all  the  viscera  which  could  possibly  have  been  injured,  and  his  hands  have 
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come  out  unstained ;  he  has,  furthermore,  with  soft  sponges,  wiped  out  the  low< 
part  of  the  abdominal  cavity  without  finding  blood  or  fajces.  Shall  he  fchj 
without  any  evidence  whatever  of  an  additional  wound,  subject  his  ahead 
exhausted  patient  to  a  most  dangerous  procedure  on  the  mere  suspicion  th- 
there  might  be  a  still  undiscovered  wound?" 

It  will  be  seen  that  the  diversity  of  opinion  as  to  the  site  of  the  incision  an  I 
the  desirability  of  turning  out  all  the  intestines  for  examination,  turns  on  tl 
question  of  how  best  all  injuries  of  the  peritonseal  sac  can  be  detected.   Tfc  1 
advocates  of  the  latter  step  and  the  median  free  incision  claim  that  by  this  alon' 
can  the  needful  inspection  be  made  of  all  the  viscera,  both  free  and  fixed  hollo- 
and  solid ;  they  point  to  numerous  cases  in  which  even  by  this  means  of  complet 
examination  injuries  have  been  overlooked  that  have  marred  the  success  of  a  i 
otherwise  complete  and  most  hopeful  operation  ;  they  hold  that  the  median  incisio 
alone  will  meet  those  cases  where  the  course  of  the  ball  is  not  direct,  but  erratic 
or  where,  by  moving  the  patient  a  long  distance,  or  from  peritonitis  setting  i 
late,  peristalsis  has  altered  the  position  of  the  bowels.    Till  we  have  more  case 
to  guide  us,  I  think  the  published  evidence  shows  clearly  that  the  media 
incision  is  the  wiser  save  in  a  few  cases,  as  where  the  wounds  lie  well  away  t 
one  side,  as  here  the  colon  may  be  found  shot  through,  and  only  this  organ  am-i 
the  contiguous  small  intestine  and  the  kidney  behind  will  require  examination 
It  must  not  be  forgotten  that  with  the  great  advantage  of  more  complete  explor 
ation  which  the  median  incision  affords  goes  the  greater  risk  of  shock  and  o 
general  contamination  of   the   peritonseal  sac,  as   coils  which  are  possibl 
leaking  are  drawn  up  into  the  wound.    This  will  have  to  be  met  by  carefu 
irrigation  later.    With  regard  to  turning  out  all  the  intestines,  the  advocates  o 
this  step  claim  that  by  this  alone  can  all  the  wounds  be  found,  and  that  this  step 
by  the  more  rapid  searching  which  it  allows,  in  reality  diminishes  shock.  Til 
more  cases  have  been  published — and  surgeons  owe  a  great  debt  to  the  candou 
and  fulness  with  which  the  American  surgeons  have  made  known  their  failure 
as  well  as  their  successes — each  case  must  be  decided  on  its  merits.    The  point 
which  will  aid  the  surgeon  in  coming  to  a  decision  on  the  above  two  steps  an 
any  obliquity  of  the  wound  of  entrance,  and  of  the  course  of  the  ball ;  the  posi 
tion  of  the  wound  of  entrance,  whether  near  the  middle  or  the  lateral  part: 
of  the  abdomen;  any  evidence  of  its  having  passed  from  side  to  side;  entin 
uncertainty  as  to  its  course  ;  the  time  that  has  elapsed  since  the  injury;  tin 
interval  between  this  and  the  last  meal,  and  whether  the  patient  has  been  kepi 
quiet. 

In  cases  where  the  presence  of  multiple  wounds,  or  the  severity  of  one,  entail  the 
risk  of  sloughing,  or  where  multiple  suturing  will  produce  dangerous  stenosis,  resec 
tion  must  be  performed  on  the  lines  already  fully  given  at  pp.  857,  861.  Two  verj 
interesting  cases  are  recorded  by  American  surgeons,  in  which  Murphy's  buttor. 
was  employed  successfully.  In  one  (Dr.  G.  F.  Wilson  Ann.,  of  Surg. ,  Sept.  1895). 
after  one  wound  of  the  ileum  had  been  found,  and  closed  with  Lembert's  sutures, 
eight  other  openings  were  found  at  a  considerable  distance  from  the  first,  three 
being  very  close  together.  Again,  some  little  distance  further  off,  the  bullet  had 
passed  through  the  mesenteric  border  of  the  intestine,  so  interrupting  the  blood- 
supply  that  a  slough  would  surely  have  resulted.  A  single  resection  was  accord- 
ingly determined  on,  and  the  portion  removed  measured,  without  stretching,  just 
43  inches.  The  patient  recovered,  and  the  button  was  passed  on  the  ninth  day. 
In  the  second  case  (Dr.  J.  W.  Walker,  Ann.  of  Surg.,  Jan.  1S96),  a  resection  of 
2  inches  of  the  ileum  was  successfully  performed.  The  button  was  here  passed 
on  the  fifteenth  day.  As  Dr.  Walker  remarks,  if  Murphy's  button  be  used  at  one 
place  and  another  wound  require  suture  lower  down,  any  unavoidable  constric- 
tion which  the  latter  may  occasion  will  cause  anxiety  as  to  the  safe  passage  of 
the  button. 
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baV6  ^her  close  together,  and  were  enough  to  destroy  a  ffde^ble  por- 
0CCU7  he  nte-ity  of  the  bowel,  one  resection  was  made  to  include  ***** 
ti0n°  Z  thXnL  removed  measured  10  inches  or  more.  Where  the  points 
e^.WX^Sy-epBratedfrom  each  other,  and  extensive  damage  done  a 
0fVB]  I  Tevlr  resecLns  of  a  length  of  the  tube  just  sufficient  to  mclude 
SSI  por  ts  were  made.t  In  fhe  former  case, in  which 
th  M  ™ ire  taken  away  the  mesentery  was  ligated  as  close  as  piacticable to 
r  Its  n  -  sT  n  sections  corresponding"  to  the  number  of  vessels  going 

'  ,  *  ve  cted  portions.  The  mesentery  was  then  divided  close  to  the  intestine^ 
C:  I  V  shaped  portion  of  it  removed.    After  this  the  tube  itself  was  dmded 


Fig.  236. 


Fig.  237. 


Multiple  bullet  wounds  (ten  complete 
perforations)  in  eighteen  inches  of  ileum. 
A  good  instance  of  a  class  of  cases  most 
difficult  to  manage,  and  fatal  in  their 
results.  (Parkes.)  Resection  (pp.  854,  886) 
would  be  the  wisest  course  here  if  the 
mesenteric  vessels  were  much  implicated. 


To  the  left  a  bullet  wound  is  shown 
pared,  with  six  Lembert's  sutures  in 
position  ready  for  tying.  To  the  right 
the  entire  circumference  of  the  bowel 
is  shown  so  mangled  as  to  require 
resection.  (Parkes.) 


and  the  wounded  portion  removed.  'One  artery  always  needing  ligation  was 
found  in  the  divided  ends  at  the  point  of  junction  of  the  mesentery  with  the 
intestine.  Before  the  final  division  of  the  intestine,  its  contents  were  pushed 
out  of  the  way,  compression  being  exercised  on  its  walls  by  forceps  or  temporary 
ligature!  (p.  858,  Figs.  212,  215). 

"Eesults  soon  demonstrated  the  paramount  necessity  of  carefully  selecting  the 
place  for  final  division  of  the  intestine,  in  order  to  avoid  sloughing  of  the  edges, 
the  results  being  best  in  those  cases  where  the  division  was  made  close  to  the 
point  at  which  any  given  mesenteric  artery  approached  nearest  to  the  intestine, 
as  compared  with  those  where  the  cut  was  made  in  the  intervals  between  any 
two  branches,  and  this  was  seemingly  dependent  on  the  better  supply  of  blood. 
Immediately  after  division  of  the  intestine,  there  followed  a  regular  and  con- 
siderable contraction  of  the  calibre  of  the  tube  close  up  to  the  divided  edge, 

*  Gunshot  Wounds  of  the  Small  Intestines,  Chicago,  1884.  Dogs  were  the 
patients. 

t  It  seems  probable  that  the  greatest  success  will  follow  a  single  resection, 
even  if  that  include  a  number  of  perforations,  and  involve  8  or  10  inches  of  the 
gut,  in  comparison  with  those  cases  where  several  excisions  are  made  of  wounded 
parts  widely  separated.    See  also  the  cases  given  at  p.  891. 

1-  The  constriction  mark  made  by  the  forceps  or  ligature  was  to  be  plainly 
seen  several  days  after  the  operation. 
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caused  by  the  contraction  of  the  circular  muscular  fibre.  This  persisted  for 
time,  but  was  soon  followed  by  an  eversion  of  the  mucous  membrane  whic 
rolled  out  and  over  the  constricted  portion  in  a  remarkable  manner  (Figs.  2^> 
23S,  239).  This  protrusion  forms  a  serious  obstacle  to  easy  and  close  approxima 
tion  of  the  ends  of  the  bowel ;  and  when  turned  into  the  bowel,  diminishes  il 
calibre  considerably,  although  it  was  not  demonstrated  that  the  obstruction  wa 
ever  sufficient  to  prevent  the  passage  of  the  intestinal  contents.  Several  attempt 
were  made  to  get  rid  of  it,  but  all  these  were  finally  abandoned.* 

"  In  all  instances  where  a  perforation  was  severe  enough  to  require  a  resectio 
of  the  wounded  part,  it  was  found  advantageous  to  leave,  if  possible,  a  strip  c 
the  bowel  near  the  mesenteric  junction  (Fig.  238),  taking  out  the  wounded  poi 
tion  by  a  V-shaped  incision.    The  part  left  acted  as  a  support  to  the  wounc 


Fig.  238. 


Fig.  239 


A  shows  the  strip  of  bowel  left  at  the 
mesenteric  border  ;  B,  the  triangular  interval 
where  the  mesentery  encloses  the  gut,  a  spot 
very  hard  to  close.  (Parkes.) 


(Parkes. 


avoided  division  of  the  blood-vessels,  opposed  the  action  of  the  longitudina 
fibres,  and  in  no  instance  in  which  this  plan  was  adopted  was  there  any  appeal 
ance  of  separation  of  the  wound,  t  ....  Perforations  through  the  mesenteri 
surface  of  the  intestine  were  the  most  difficult  to  treat,  and,  even  if  slight 
seemed  always  to  require  a  complete  excision.  A  partial  excision  of  this  surfac 
of  the  bowel  resulted  in  an  acute-angled  elbow  which  never  did  well.  The  poin 
of  attachment  of  the  mesentery  with  the  bowel  will  usually  be  found  the  mos 
troublesome  to  manage  in  applying  the  sutures  in  restoring  a  complete  divisior 
....  The  difficulty  arises  apparently  from  the  manner  in  which  the  folds  0 
peritonaeum  separate  from  each  other  before  passing  on  to  invest  the  bowel 
leaving  a  little  triangular  interval  filled  with  loose  connective  tissue,  fat,  an. 

*  Thus  "  it  was  pared  away  with  scissors  ;  it  was  dissected  up  from  the  othe 
coats  for  £  inch  from  the  edges  ;  but  the  conclusion  was  finally  reached  that 
instead  of  being  a  harm,  its  presence  was  useful  in  giving  support,  protectior 
and,  perhaps,  vascularity  to  the  freshly  sutured  edges  ;  at  least,  in  all  instance 
where  it  was  removed  the  stitches  were  found  torn  out  and  union  defeated ;  u 
no  instance  where  it  was  left  entire  did  there  fail  to  be  union  in  some  part,  an. 
no  sutures  gave  way  when  properly  applied." 

+  Dr  Parkes  found  that,  in  small  perforations  of  the  stomach  and  intestine 
the  case  did  well  after  drawing  the  peritoneal  surfaces  some  distance  from  tn< 
edges  thereof  over  it  by  a  continued  suture,  thus  converting  it  into  a  linear  wouna 
He  thinks  this  plan  may  safely  take  the  place  of  excision  in  not  a  few  cases 
quite  severe  injury. 
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Ifi  Now  if  the  suture  fails  to  include  the  muscular  coat  as  well  as  the 
V6S>  .urn  I  this  point,  the  junction  will  surely  give  way.  To  make  tins  po  nt 
Pentr°e  i  M  te.t  caremJ  be  taken  in  placing  at  least  three  sutures  this 
SCC  '  bein'  usually  quite  enough  to  include  the  troublesome  area,  and  these 
always  b  the'first  sutureslpplied.  In  completing  the  junction,  it  assists 
'  *  terlil  y  ail  especially  avoids  trouble  from  the  everted  mucous  membrane  to 

Tfe  at  the  most  convex  surface,  and  then  one  half-way  down  on  each 
Surface        .  .  The  greatest  number  of  mishaps  followed  drawing  the 

rest  t  ^'tly,  which,  i?  done,  leads  to  death  of  the  applied  edges  and  of 
'  to  failure  They  must  be  drawn  only  sufficiently  close  to  bring  the  sur- 
ges fairly  in  contact ;  the  subsequent  swelling  from  obstructed  circulation  will 
hold  the  surfaces  firmly  together  until  glued  to  each  other  by  the  rapidly  form- 
L  adhesive  material."*  With  regard  to  the  best  way  of  disposing  of  the 
divided  mesentery  after  removal  of  some  length  of  intestine,  Dr.  Parkes  does  not 
seem  to  be  decided.  It  would  seem  from  his  account,  which  is  not  clear  on  this 
point,  that  after  tying  the  mesenteric  vessels  (Fig.  239)  and  suturing  the  divided 
ends  of  the  intestine,  the  cut  mesentery  should  be  united  to  the  now  joined  in- 
testine, making  as  nearly  as  possible  a  continuous  surface  of  mesentery. 

The  chief  points  in  the  after-treatment  are  rectal  feeding  for  forty-eight  hours 
or  longer  if  the  stomach  or  upper  part  of  the  intestine  have  been  injured,  t 
Periodic  emptying  of  the  drainage-tube  with  a  syringe,  or  even  irrigation  through 
it.  Morphine  injections,  combined  with  atropine  (about  ^  gr.)  for  the  first  thirty- 
six  or  forty-eight  hours  rather  than  opium.  Cold  to  the  abdomen  by  means  of 
an  ice  coil.    Careful  use  of  saline  aperients,  e.g.,  Seidlitz  powders,  a  little  later. 

I  append  the  following  as  instances  of  what  injuries  the  surgeon  may  expect 
to  have  to  deal  with.  Bullet  wound  near  umbilicus  ;  seven  openings  in  alimentary 
canal— viz.,  three  openings  close  together  in  the  small  intestine  (3I  feet  below  the 
duodenum),  two  openings  in  the  descending  colon,  and  two  in  the  rectum  ;  no 
great  extravasation  ;  also  a  large  vein  wound  in  the  mesentery  ;  death  from  peri- 
tonitis ;  bullet  found  near  ischial  spine  (Annandale,  Lancet,  April  15,  1885) ; 
Pistol  wound  near  navel ;  seventeen  hours  later,  operation :  2  pints  of  bloody 
serum  let  out,  with  small  clots,  but  no  fseces  ;  seven  penetrating  wounds  of 
intestine,  six  in  the  small,  one  in  the  sigmoid  containing  the  bullet ;  all  the 
openings  plugged  with  ragged,  everted  mucous  membrane  ;  no  faecal  escape  till 
edges  were  separated  ;  careful  suturing  and  toilet ;  recovery  after  a  very  critical 
condition  for  a  week  (Bull,  Ann.  of  Surg.,  May  1885).  Bullet  entrance  close  to 
navel ;  operation  two  hours  later  ;  abdominal  cavity  full  of  blood  ;  a  spirting  artery 
in  the  mesentery ;  eleven  wounds  requiring  suture  in  small  intestine,  and  two  in 
ascending  colon ;  no  faecal  extravasation,  but  a  melon-seed  body  found  and 
removed ;  on  the  thirteenth  day  great  rectal  tenesmus  led  to  discovery  of  blood 
effusion  in  pelvis  ;  3  pints  let  out  by  incision  about  2  inches  within  anus  ;  recovery, 
bullet  passed  per  anum  (Hamilton, '  Journ.  Amer.  Med.  Assoc.,  August  22,  1885  ; 
Ann.  of  Surg.,  November,  1885).  Bullet  entrance  3  J  inches  above  umbilicus,  and 
just  to  left  of  middle  line ;  operation  within  twenty-four  hours ;  rent  in  omentum 
close  to  great  curvature  of  stomach,  and  two  linear  rents  in  this  viscus  found 
with  much  difficulty ;  operation  had  to  be  concluded  quickly  from  patient's 
critical  condition  ;  death  within  a  few  hours  from  acute  peritonitis  ;  four  wounds 

*  The  sutures  were  of  No.  1  catgut  or  No.  2  silk  ;  fully  curved  round  needles 
are  recommended,  or,  preferably,  ordinary  straight  sewing-needles.  The  method 
used  was  the  continuous  or  Lembert's  (Figs.  184,  185).  Great  stress  is  laid  on 
not  allowing  the  needle  to  enter  the  cavity  of  the  intestine,  lest  the  sutures  and 
their  track  become  septic. 

t  The  passage  of  a  long  tube  may  bring  about  the  escape  of  flatus,  and  so 
give  great  relief. 
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found  in  upper  part  of  jejunum,  all  within  a  distance  of  3  inches  (Briddon  Ke\ 
York  Surg.  Soc,  December  8,  1886  ;  Ann.  of  Surg.,  April  1887).  Bullet  wound  tw 
inches  above  and  two  inches  inside  right  anterior  superior  spine  ;  operation  in  nin' 
hours  ;  wound  found  in  ascending  colon  pouring  out  faeces  ;  another  wound 
colon  also  pouring  out  faeces;  both  sutured;  recovery  (McGraw,  Chicago  lied 
Journ.  and  Exam.,  July  1887;  Ann.  of  Surg.,  December  1887). 

A  very  complete  table,  containing  234  cases,  is  given  by  Dr.  T.  S.  K.  Mortoi 
(Journ.  Amcr.  Med.  Assoc.,  Jan.  4,  1890) ;  others  by  Sir  W.  MacCormac  and  Mi- 
Barker  will  be  found  in  the  Brit.  Med.  Journ.,  May  11,  1887,  and  March 
1888.  7 

More  recent  papers  will  be  found  in  the  Annals  of  Surgery.  One  of  the  most 
interesting  is  by  Dr.  A.  B.  Miles  (vol.  ii.  1893,  p.  623).  Thirteen  cases  are  given 
with  five  recoveries.  In  proof  of  the  severity  of  these  cases,  of  the  recoveries 
one  patient  had  sixteen,  another  fourteen,  and  a  third  ten  wounds  of  the  smal 
intestine.  One  of  the  fatal  cases  was  due  to  the  discharge  of  both  barrels  of  an 
ordinary  shot  gun  into  the  right  iliac  fossa. 
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RUPTURE  OP  THE  INTESTINE. 

The  following  remarks  are  taken  from  the  Cartwright  Prize  Essay  by  Dr.  B.  p, 
Curtis  of  New  York  (Amer.  Journ.  Med.  Sci.,  Oct.  1887) :  Relative  frequency  oj 
rupture,  in  113  cases. — Duodenum,  6  ;  jejunum,  44  ;  ileum,  38  ;  "other  parts  of 
small  intestine,"  21  ;  large  intestine,  4.  While  the  duodenum  and  large  intestine 
escape  from  their  sheltered  position,  the  jejunum  is  most  frequently  ruptured  in 
its  first  three  feet,  the  ileum  in  its  last  three.  Faecal  extravasation  is  almost 
invariably  present.  The  most  frequent  and  important  complication  of  ruptured 
intestine  is  laceration  or  contusion  of  the  mesentery  ;  this  is  important  from  the 
rapidly  fatal  haemorrhage,  or  later,  gangrene.  The  cases  of  ruptured  intestine 
fall  clinically  into  three  classes.  (A)  The  shock  never  leaves  the  patient,  may 
never  lessen,  but  pass,  rapidly  or  slowly,  into  fatal  collapse.  This  may  be  due  to 
(1)  the  shock  of  the  accident ;  (2)  to  haemorrhage  ;  (3)  to  faecal  extravasation. 
(B)  Those  in  which  evident  peritonitis  developes.  The  diagnosis  is  easiest  in 
these  cases,  but  unfortunately  they  are  not  the  most  common.  (C)  The  most 
common.  Instead  of  evident  peritonitis  setting  in  after  reaction  has  taken  place 
vague  symptoms  appear,  keeping  the  surgeon  in  expectation  of  it,  but  giving 
nothing  on  which  he  can  found  a  positive  diagnosis,  for  the  same  slight  indications 
are  common  in  cases  in  which  ultimate  recovery  has  taken  place.  Patient  is 
apathetic,  seemingly  satisfied  with  his  condition,  and  thus  misleading ;  or,  getting 
gradually  weaker,  and  therefore,  being  less  able  to  complain,  appears  to  be 
improving.  Peritonitis  in  this  group  of  cases  develops  so  slowly  that  its  beginning 
cannot  be  noted.  Duration  of  life.— The  average  taken  from  113  cases  is  forty- 
eight  hours.  Chief  points  in  the  diagnosis  of  rupture  of  intestine. — Cause— e.g., 
a  kick.  This  was  so  in  28  per  cent,  of  the  cases.  The  intestine  is  crushed 
between  the  spine  and  the  force  employed.  The  severer  the  injury— e.g.,  a  kick  by 
a  horse— the  more  likely  is  the  intestine  to  have  been  injured.  Rigidity  of  the 
abdominal  wall,  and  pain  and  tenderness  at  one  spot  are  the  most  reliable 
symptoms.  Tympanites,  a  later  sign,*  is  of  grave  omen,  as  it  greatly  embarrasses 
operative  interference.  Shock f  and  vomiting  afford  less  valuable  evidence,  unless 
persistent.    The  absence  of  each  has  led  to  fatal  delays.   A  certain  diagnosis  is 

*  When  present  early  and  abolishing  the  liver  dulness  this  is  almost  patho- 
gnomonic of  injury  to  the  alimentary  canal.  ,  . 

f  Shock  is  quite  unreliable,  as  it  depends,  not  only  on  the  severity  of  the  injury 
but  on  the  idiosyncrasy  of  the  patient. 
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sible  for  twelve  hours  or  longer,  but  the  surgeon  should  not  wait  on 
seldom  p  r.gk  nowadays  of  doing  harm  by  exploring  in  cases  where  no 

tblS  Ton  of  the  intestine  or  mesentery  is  present  is  much  less  than  that  of  waiting 
liicera,0re  untn  the  onset  of  a  septic  peritonitis  affords  certain  evidence.  As  in 
^testinal  obstruction,  abdominal  section  is  the  only  means  of  clearing  up  the 

lU«"°Robson  ( Clin.  Uoc.  Trans.,  vol.  xxi.  p.  130),  advises  as  follows  on  the 
ation  of  operation  :  "  In  cases  of  doubt  one  is  so  prone  to  wait,  hoping  for 
'h  turn  of  events,  and  then  to  arrange  to  operate  when  too  late,  that  it  is  well  to 
!  ve  some  formulated  rule,  and  for  my  own  guidance  I  have  adopted  the  folio w- 
i  In  cases  where  there  is  a  reasonable  belief  that  the  intestine  is  wounded 
lU  o'loration  by  a  small  median  incision  must  be  made,  when,  if  there  is  any  rupture 
of  the  bowel,  flatus,  or  serum  tinged  with  blood,  or  feculent  material  will  escape 
through  the  small  peritonseal  opening  which  can  be  enlarged  and  necessary  treat- 
ment adopted  ;  but  should  no  flatus  or  fluid  appear  and  the  peritonaeum  prove 
to  be  healthy,  the  small  wound  can  be  closed." 

That  the  best  chance  is  afforded  by  early  operation  as  soon  as  the  period  of  shock 
has  passed  off,  is  proved  by  recorded  results  (Battle).  This  surgeon  points  out  (loc. 
infra  eit)  that  in  the  second  paper  read  before  the  Clinical  Society  (Trans.  1890) 
by  Mr.  Croft,  out  of  fourteen  cases  then  collected  only  one  was  completely 
successful,  a  case  operated  on  by  Mr.  Croft,  and  between  1890  and  1894  Mr.  Battle 
had  collected  fifteen  cases,  seven  of  which  recovered. 

Treatment. — Where  rupture  of  intestine  or  severe  hEemorrbage  is  probably 
present,  exploration  should  take  place  as  soon  as  the  period  of  shock  has  passed 
away,  but  in  the  severest  contusions  there  are  many  chances  that  the  intestine 
has  escaped.  The  incision  should  be  median  and  a  long  one,  at  least  four  inches, 
the  parietes  here  being  normal,  not  distended  and  atrophied  as  in  abdominal 
tumours.  When  all  the  intestine  has  to  be  drawn  out  and  examined — and  no 
operation  can  be  otherwise  complete — the  incision  should  be  eight  inches  long. 
In  any  case  the  centre  should  be  at  the  umbilicus,  unless  it  is  clear  that  it  is  the 
stomach  that  is  injured.  It  should  not  be  lower  down,  or  the  attachment  of  the 
mesentery  may  interfere  with  the  pulling  out  of  the  intestine,  especially  if  it  be 
short  and  thickened  with  fat.  Blood  may  show  through  the  peritoneum  before 
this  is  opened.  When  this  membrane  is  incised  a  sponge  should  be  passed  in  on 
clamp-forceps  to  search  for  blood,  faces,  or  pus.  If  haemorrhage  is  going  on,  the 
opening  the  abdomen  may  stop  it  (Parkes,  Med.  News,  May  17,  1884),  or  it  may 
increase,  causing  grave  symptoms.  If  blood  well  up,  a  hand  should  be  passed  in, 
under  the  omentum,  upwards  and  backwards,  to  make  pressure  on  the  abdominal 
aorta  and  root  of  the  mesentery.  All  the  small  intestine  is  then  turned  out  into 
hot  aseptic  towels,  bleeding  points  are  then  found  and  secured  with  clamp-forceps 
while  the  pressure  is  relaxed  to  note  the  effect  on  the  bleeding.  The  bleeding  having 
been  arrested,  any  injury  to  the  intestine  is  sought  for.  If  a  rupture  is  found, 
the  part  should  be  kept  outside  in  a  hot  aseptic  towel,  while  the  rest  is  returned. 
If  haemorrhage  is  slight  or  absent  the  intestine  should  be  draw  out  loop  by  loop, 
and  inspected  till  the  whole  is  examined.  Fiscal  extravasation  should  be  avoided 
by  extremely  careful  handling  of  the  intestine,  the  wound  thus  remaining  unsoiled. 
When  all  the  intestine  is  inspected,  the  peritoneal  sac  should  be  carefully 
cleansed  as  at  p.  816.  Any  distended  coil  maybe  aspirated  and  the  puncture  tied 
op  or  opened  as  at  pp.  782,  815.  If  the  large  intestine  be  much  distended,  a  long 
rectal^  tube  may  be  passed  and  manipulated  along  through  the  walls  of  the 
intestine.  Small  ruptures  will  often  admit  of  suture  without  resection.  Other 
viscera  may  be  injured  and  have  to  be  dealt  with  (vide  supra,  p.  884).  When  the 
case  is  too  grave  to  admit  of  resection  being  performed  and  of  the  necessary 
plastic  repair  taking  place,  the  best  course  is  to  make  an  artificial  anus  by  closing 
the  ends  of  the  intestine  with  ligatures  or  clamps,  then  to  thoroughly  cleanse  the 
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peritonieal  sac,  next  bring  the  ends  out  and  insert  Paul's  tube  (pp  82 
or  pass  the  parietal  deep  sutures  farther  back  than  usual,  so  as  to  thoroueM 
evert  the  peritomeum,  and  trust  to  the  presence  of  these  sutures,  together  w"tl 
finer  ones  and  plenty  of  iodoform,  to  hold  the  ends  of  the  emptied  intestine 
place  until  the  adhesions  are  firm.    This  course  ought  not  to  take  more  than  hal 
an  hour.    Where  the  injury  is  high  up  in  the  intestine  additional  risk  must  b 
run  in  order  to  avoid,  by  resection,  the  artificial  anus  which  is  so  harmful  her 
If  the  anus  be  made  use  of,  it  should  be  closed  as  early  as  possible,  or  the  nutritio 
will  suffer  fatally  (p.  876).    Saline  infusion  may  be  resorted  to  with  great  advan 
tage,  early  in  the  operation,  before  the  period  of  collapse,  perhaps  irrecoverable' 
has  set  in.    No  operation  should  be  performed  if  marked  collapse  is  present  I 
the  patient  does  not  respond  to  stimuli,  he  will  not  survive  laparotomy. 

The  following  are  some  of  the  conditions  which  have  been  met  with  in  explora 
tion  of  injury  to  the  intestine.    In  Dr.  Wiggins'  case,  to  which  I  have  ahead' 
alluded,  36  hours  after  the  boy  had  been  kicked  by  a  horse,  the  abdomen  wa" 
opened  and  the  small  intestine  withdrawn  and  carefully  examined,  beginning 
with  the  ileo-csecal  region.    Near  the  jejunum  a  bruised  and  livid  knuckle  wa' 
discovered.    Though  no  perforation  was  made  out  in  it  prior  to  the  resection  1 
small  perforation  was  found  afterwards  near  the  mesenteric  border.  Abou: 
6  inches  were  resected,  the  ends  being  united  by  Maunsell's  method.  Owing  U 
the  patient's  "  coming-to  "  and  straining  while  the  resection  was  being  performed 
blood  and  fajcal  matter  escaped  into  the  peritoneal  sac,  this  accident  beinr.i 
due  to  the  safety-pins  used  as  clamps  being  too  large.    A  50  per  cent,  solutioi 
of  hydrogen-dioxide  was  poured  in  and  allowed  to  remain  while  the  ends  wen 
being  united,  and  the  cavity  was  afterwards  flushed  with,  and  finally  left  full  of. 
sterilised  salt  solution.    The  patient,  a  boy  aged  fifteen,  made  a  good  recoverv 
(New  York  Med.  Journ.,  Jan.  20, 1894).    In  a  case  fully  reported  by  Mr.  Battk 
(Lancet,vo\.\.  1894,  p.  1 121,  a  paper  which  will  well  repay  perusal),  the  following  wa? 
the  condition  present  when  the  peritonaeum  was  opened.*  A  gush  of  blood  followed 
and  as  the  patient  was  straining,  a  coil  of  intestine  was  forced  out,  a  rent  was 
found  in  the  mesentery  of  this  coil,  bleeding  freely.    While  this  haemorrhage 
was  being  arrested  with  clamp-forceps,  the  open  end  of  a  piece  of  intestine  sprang 
into  the  wound.    The  other  end  was  found  by  tracing  the  mesentery  along. 
This  portion  of  mesentery  was  much  contused  and  lacerated,  and  there  was  a 
second  complete  rupture  about  8  inches  from  the  first.    Only  a  small  portion  of 
the  contents  had  escaped,  among  which  were  one  or  two  partly  digested  beans. 
As  it  was  evident  that  the  condition  of  the  mesentery  would  result  in  gangrene 
if  it  were  left,  resection  was  performed,  nearly  13  inches  being  removed  with  a 
large  wedge-shaped  piece  of  mesentery.    While  a  lateral  anastomosis  was  being 
performed  here  by  Senn's  method,  it  was  discovered  that  a  third  rupture  existed 
about  a  foot  beyond  the  second.  This  rupture  was  not  quite  complete.  It  was  closed 
"  by  means  of  Senn's  plates,  cut  to  the  required  size,  and  a  ring  of  Lembert's 
sutures  used  to  further  strengthen  the  union. "t    The  patient  did  well  until  the 
fifth  day,  when  evidence  of  perforative  peritonitis  set  in.    The  abdomen  was 
again  opened,  and  it  was  found  that  the  end-to-end  union  had  broken  down, 
leading  to  leakage.    An  artificial  anus  was  made,  but  the  patient  never  rallied. 

Mr.  Croft  has  recorded  two  cases  of  rupture  of  the  small  intestine  without  ex- 
ternal wound  (Clin.  Soc.  Trans.,  vol.  xxi.  p.  254,  andvol.xxiii.  p.  141). — These  must 
be  looked  upon  as  pioneering  cases,  as  far  as  this  country  goes,  in  the  modern 

*  The  patient,  aged  twenty-four,  had  been  kicked  in  the  abdomen  by  a  horse. 
He  was  admitted  into  St.  Thomas's  Hospital  shortly  after,  and  was  operated  upon 
about  six  hours  later,  when  the  shock  had  passed  off. 

t  This  operation  lasted  over  two  hours,  and  owing  to  the  increased  shock, 
five  pints  of  saline  solution  were  injected  with  a  good  effect. 
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•  •    •        twi,  ™H«nts  recovered,  the   one  completely, 

^»eDt  °f  SZZZZ  1^^,  in  the  other  case  an  artificial 
after  primary  enteiorraphy  by  ^  ^  ^  ^      four  ks 

^S  r  the  natienf  sank  thirteen  hours  after  the  operation  from  exhaus- 
later,  but  the  Pat*n\S  i  es8ibie  escape  of  intestinal  contents  at  the 
tion,  due  chwjy  to  /Xwing  points  amongst  many  others  are  noteworthy 
ftrtificial  7;tinst^:tifv00110clsesg  In  the  first  case  three  separate  lesions  were 
illtbetW°,  the  Ueum  had  been  ruptured  transversely  for  two-thirds  of  its 
diSC°Vefeerence  I  he junction  of  its"  upper  and  middle  thirds.  There  was  a 
circumference  at        1  mesentery  in  the  same  neighbourhood,  and  a 

1:UC?Tble  r  nt  Tn  the  o-ntum  abov'e  the  level  of  the  umbilicus  Fascal 

C°tS  ha^  ^  aom  ^  intGStine  int°  UmblhCnai'  tht 

F B^So  wgions,  184  hours  having  elapsed  between  the  injury  and  the 
bjPS      T     Peri—  was  very  carefully  irrigated  with  warm  borate  ac£ 
^Srom  16  to  20  per  cent.,  and  the  edges  of  the  ruptured  intestine  brought 
S°TZ  he "ound.    Mr.  Croft  points  out  that  the  result  of  this  case  shows  that 
^  would  probably  have  been  a  safe  practice  to  have  trimmed  the  edges  of  the 
lured  gut  and  completed  an  enterorraphy  by  Lembert's  sutures,  as  the ,  irnga- 
l  V  Zt  evidently  efficient.    This  would  have  saved  the  inanition  and  debility 
rseauent  on  the  establishment  of  an  artificial  anus,  the  external  irritation  and 
Tsept  c  condition  of  the  parts  around  the  opening,  and  the  second  long  and 
Z  operation  required  to  close  it.    In  the  second  case,  fourteen  hours  had 
ehpsed  between  the  operation  and  the  kick  from  a  horse.    A  faint  faecal  odour 
w  s  observed  when  the  peritoneal  sac  was  opened,  and  about  ii  ounce  of  faecal 
Mi  were  found  extravasated  between  some  coils  of  intestine  adherent  to  each 
other  and  the  omentum.    On  tearing  through  the  adhesions  and  separating  the 
coils  on  the  right  side,  about  2  inches  below  the  umbilicus,  a  small  rupture  was 
found  in  the  ileum,  situated  in  an  areola  of  inflamed  and  ecchymosed  tissue. 
Resection  of  the  damaged  intestine  was  performed,  the  ends  being  united  by  about 
ao  Lembert's  sutures.    The  peritonasal  sac  was  carefully  purified  with  a  hot  20  per 
cent  solution  of  boracic  acid.    The  patient,  aged  fourteen,  made  an  uninterrupted 
recovery.   I  can  only  find  space  for  one  other  of  these  most  interesting  cases. 
It  is  recorded  by  Mr.  W.  T.  Thomas,  Assistant-Surgeon  to  the  Koyal  Infirmary  at 
Liverpool  {Brit.  Med.  Journ.,  vol.  i.  1894,  p.  1355)-    It  presents  the  following 
points  of  interest.    (1)  The  slightness  of  the  injury.    The  patient,  aged  fifty-five, 
had,  twenty-four  hours  before  the  operation,  struck  her  abdomen  against  a  chair 
which  she  was  carrying  before  her,  and  which  caught  against  a  doorpost.    (2)  The 
absence  of  symptoms  in  a  case  of  severe  septic  peritonitis,  only  distension  and 
tenderness  being  present.    When  the  abdomen  was  opened,  about  half  a  pint  of 
putrid  serum,  with  large  yellowish  flakes  of  purif  orm  lymph,  escaped.  The  intestines 
were  all  distended,  and  as  no  collapsed  coils  could  be  found,  the  small  intestine  was 
withdrawn.    After  2  feet  had  been  examined,  a  perforation  was  found*  about 
f  inch  long,  from  which  oozed  faecal  fluid.    This  was  closed  by  two  rows  of  con- 
tinuous Lembert's  sutures,  the  mucous  membrane  being  carefully  tucked  in. 
Thorough  irrigation  with  a  1  per  cent,  solution  of  carbolic  acid  was  then  carried 
out,  a  glass  tube  being  left  in.    The  patient  made  a  good  recovery. 


*  The  6ite  of  the  rupture  was  not  given.  Nor  is  it  stated  whether  much 
difficulty  was  met  with  in  dealing  with  the  distended  intestines. 
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GASTROSTOMY. 

Indications. 

I.  Certain  cases  of  cancerous  stricture.  This  also  includes 
invasion  of  the  oesophagus,  secondarily,  from  primaiy  cancer  of 
the  mediastinal  glands,  &c.  2.  Cancerous  disease  of  the  pharynx; 
and,  in  a  few  cases,  malignant  disease  of  the  tonsil  or  back  of  the 
tongue  not  admitting  of  operation. 

A  very  interesting  case  is  given  by  Mr.  Whitehead  [Brit.  Med,  Journ.,  July  22, 
1882).  Here,  in  a  patient  aged  forty,  excision  of  the  tongue  had  to  be  followed 
by  tracheotomy  and  gastrostomy,  owing  to  the  original  extent  of  the  disease. 
At  the  last  report  the  patient  was  alive,  four  months  after  the  gastrostomy,  five 
after  the  removal  of  the  tongue.  Two  such  cases  are  given  by  Mr.  Stonham 
{Lancet,  Oct.  2,  1886).  One  patient  survived  four  months;  the  other,  one.  In 
this  case  the  growth  was  so  extensive  as  to  necessitate  tracheotomy  at  an  early 
stage  of  the  gastrostomy.  Both  patients  experienced  great  relief.  Tracheotomy 
was  also  required  in  Mr.  King  Green's  case  {Lancet,  Feb.  3,  1883),  though  here 
the  disease  was  either  in  the  pharynx  or  upper  part  of  the  oesophagus.  I  think 
that  in  such  cases,  also,  the  last  few  months  of  life  might  often  be  rendered 
much  more  comfortable  by  a  timely  performed  gastrostomy. 
■z   Cicatricial  stricture,  whether  traumatic  or  syphilitic. 

The  first  of  these,  from  its  frequency,  requires  separate  notice. 
1    Cancerous  Stricture.— Here  several  points  calls  for  attention. 
Amongst  the  chief  are— the  question  of  the  treatment  of  oesopha- 
geal cancer  by  passage  of  tubes  or  gastrostomy  ;  the  mortality  oi 
the  latter  operation;  and  the  best  date  for  performing  it 

Between  treatment  by  gastrostomy  and  that  by  tubes  no  tan 
comparison  can  be  made,  because  the  former  operation  ha^m 
such  a  large  number  of  cases,  been  performed  under  mos mi 
vourable  conditions.  Much  too  often  it  has  been  V^f  f 
the  patient,  scarcely  able  to  swallow  liquids,*  just ;  kept « 
eneinata.  Such  patients,  worn  out  by  the  miseries ^of 
tion  often  with  secondary  disease  and  lung  and  pleural  tiouw 
ave'Sin^  condition  to  be  submitted  to  abdominal  section,  and 
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*  not  likely  to  respond  to  the  call  made  upon  their  vitality  to 
"  ite  two  serous  surfaces  firmly  together,  on  which  depends  the 

*ess  of  the  operation  *    I  do  not  think  that  I  exaggerate  if 

sav  that,  in  a  distinct  proportion  of  the  cases  m  which  the 
nl.cion  is  asked  to  perform  gastrostomy,  the  hand  of  death  is 

ready  on  the  patient,  and  something  next  door  to  the  decompo- 
sition of  the  grave  has  already  set  in,  owing  to  the  extension  ot 

he  disease.  .    _  . 

In  advising  gastrostomy,  each  case  must  be  decided  on  its 
nerits';  the  patients  here  are  not  only  adults,  but  well  on  in  life, 
md,  when  assured  that  the  end  is  certain,  the  surgeon  may,  m 
nost  cases,  having  put  all  the  risks  before  the  patient,  leave  it  to 
lim  to  decide.  But  I  think  that  if  the  patient,  having  previously 
leclined  it,  only  asks  for  operation  when  it  is  clearly  too  late,  the 
surgeon  should  be  firm  enough  to  decline  to  operate  in  cases  where, 
m  every  ground,  his  interference  will  be  hopeless. 

The  following  points  help  in  a  decision  between  gastrostomy  and 
ubao-e  :  i.  Food  taken. — As  long  as  pulpy,  semi-solid,  or  a  propor- 
ion  of  solid  food  is  taken,  tubage  may,  if  preferred,  be  persevered 
vith.    But  when  the  time  comes  that  the  patient  is  becoming 
•estricted  to  liquids,  the  hour  for  a  successful  gastrostomy  is 
dipping  by.   When  the  patient  is  fed  by  enemata  only,  and  merely 
:akes  ice  by  the  mouth,  it  is  too  late  to  operate,    ii.  Amount  of 
>ain  felt  with  and  difficulty  in  passing  bougies  or  tubes. — -Any 
sensation  of  a  rough,  raw  surface,  any  blood  or  broken-down  tissue 
m  the  bougie,  increased  expectoration,  dyspnoea,  paroxysmal 
xrngh  (this  may  occur  after  even  a  teaspoonful  of  fluids),  foetor  of 
sputum  or  bougie,  make  it  evident  that  the  passage  of  instruments 
:auses  advance  of  ulceration  and  sloughing  ;  when  this  is  increas- 
ngly  accompanied  with  pain  and  evidence  of  laryngeal  irritation, 
gastrostomy  should  be  proposed,    iii.  Site  of  stricture.— The  lower 
lown  this  is,  the  more  difficulty  will  there  usually  be  in  dealing 
vith  it  by  dilatation,  and  the  nearer  are  important  parts,    iv.  Con- 
lition  of  patient. — Here  the  rate  of  emaciation  must  be  watched — 
mything  like  loss  of  1  to  2  lbs.  a  week  is  very  ominous.  How 
:ar  is  the  strength  preserved  ?  how  far  does  the  patient  tend  to 
jive  up  his  life-habits  ?  how  far  is  he  bed-ridden  ?    Where  the 
)ulse  is  thready,  the  extremities  cold,  the  temperature  never  up  to 
lormal,  the  case  has  gone  too  far.    v.  Condition  of  viscera. — 
Evidence  of  implication  of  trachea  or  bronchi,  of  pleuritic  effusion, 
ind  of  broncho-pneumonia  must  be  sought  for.    If  there  is  reason 
0  believe  that  the  growth  has  extended  beyond  the  oesophagus, 
•peration  should  usually  be  declined,    vi.  Bank  of  life. — A  patient 
vho  can  afford  all  the  luxuries  of  life,  and  who  can  have  every- 
hing  done  to  palliate  his  condition,  is,  obviously,  in  a  very  different 
condition  to  one  in  a  humbler  position. 


*  Such  statistics  as  those  of  M.  Blum  {Arch.  Gen.  de  Mid.,  Nov.  1882)  require 
evision  now. 
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I  would  thus  sum  up  this  question  of  gastrostomy  or  tubage  :— 
As  long  as  a  patient  can  swallow  sufficient  solids  or  semi-solidf- 
treatment  by  tubes  and  bougies  may  be  persevered  with.  When 
ever  they  can  be  introduced,  the  tubes  ingeniously  devised  h 
Mr.  Symonds*  will  be  preferred.  These  have  a  funnel-shaped 
extremity  resting  on  the  upper  end  of  the  stricture,  are  intro 
duced  by  a  conical  bougie,  and  are  kept  in  situ  by  a  loop  of  sill 
which  is  looped  round  the  ear.  They  are  not  unsightly,  have  thi 
great  advantage  of  allowing  the  patient  to  swallow  his  saliva  ano 
food,  and  thus  retain  the  pleasures  of  taste.  If  the  silk  break 
great  trouble  may  accompany  the  removal  of  the  tubes. 

If  a  larger  pattern  of  bougie  is  needed,  none  is  more  suitablt 
than  the  flattened  bulbous  one,  ending  in  a  conical  point,  o:p 
Mr.  Durham,  f 

Any  surgeon  treating  cancerous  stricture  here  by  dilatatior 
must  remember  that  treatment  of  cancer  in  this  way  is  contrary 
to  what  is  generally  practised,  and  is  only  justifiable  here  or 
special  grounds — e.g.,  the  fatality  of  the  disease  and  the  risks  o: 
gastrostomy ;  that  these  risks  have  been  enormously  increased  b\ 
the  way  in  which  this  operation  has  been  deferred;  that  then 
comes  a  time  in  these  cases  when  tubes  can  no  longer  be  made  usf 
of  ;  and  that  if  gastrostomy  has  been  deferred  till  now  it  bad  bettei 
not  be  performed  at  all.  In  other  words,  the  patient  should  under- 
stand that  if  he  shuns  the  risks  of  an  early  operation,  he  renders 
himself  liable  to  other  but  as  serious  risks  by  deferring  it  till  an 
hour  when  he  can  only  ask  for  it,  and  the  surgeon  only  attempt  it 
as  an  almost  utterly  forlorn  hope. 

The  question  of  which  gives  the  greatest  comfort  cannot  bf 
answered  dogmatically.  But  no  one  who  has  seen  many  cases  oi 
gastrostomy,  and  met  with  a  fair  proportion  of  success,  wil 
hesitate  to  prefer  the  result  of  this,  if  performed  early,  witt 
its  gain  of  weight  and  freedom  from  pain  and  irritation  during 
the  few  months  which  in  any  case  remain,  to  the  passage  of  tube 
necessarily  more  and  more  frequent  and  difficult  as  the  case  pro- 
gresses, with  the  not  infrequent  distress  and  choking  when  thej 
are  introduced,  the  blockage  of  the  hollow  ones  by  sputum  01 
food,  and  the  needful  withdrawal   and  re-introduction,  easik 

*  Clin.  Soc.  Trans.,  vols,  xviii.  p.  i55>  *xii.  P-  3°6  ;  Brit.  Med.  Journ.,  April  23 
1887  See  also  Dr.  Hodman's  two  cases,  Brit.  Med.  Journ.,  May  25,  1889.  It  i * 
clear  from  these  cases  that  patients  can  be  kept  alive  as  long  and  gain  weigh, 
equally  by  tubage  as  by  gastrostomy,  and  that  in  some  cases  even  a  malignain 
stricture  can  be  dilated.  On  the  other  hand,  the  passage  of  tubes,  where  then 
is  considerable  narrowing,  clearly  requires  some  force,  and  thus  needs  staBec 
and  very  careful  hands.  Even  in  such  hands,  fatal  mischief  has  been  inflicted 
Furthermore,  the  blocking  of  the  smaller  tubes  which  alone  will  pass  in  the  late, 
staees  through  tight  and  ulcerating  strictures,  will  necessitate  frequent  changm 
irSion  and  thus  hastened  sloughing  of  the  growth.  The  close  contiguity  0, 
this  to  the  trachea,  pleura?,  &c,  must  not  be  forgotten.  UawWeT 

t  Syst.  of  Surg.,  vol.  i.  p.  798-    The  bougies  are  made  by  Krohne  and  Hawksley. 
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effected,  no  doubt,  for  some  time,  but  ever  irritating  and  fretting 

*tSJ? performed  gastrostomy  twelve  times,  in  each  case  for 
nf  the  oesophagus  :  in  six  patients  the  operation  was  asked 
ate  ^n  oner  my  seventh1  case,  the  patient  died  from  an 
^  ident  for  which  I  am  responsible  (foot-note,  p.  902  ;  the  other 
WecoVered  well.  One,  a  young  married  woman,  had  had  symp- 
?  1  six  months  ;  she  was  in  the  fourth  month  of  pregnancy  when 
%U*ted  on:  she  lived  in  comfort  for  six  months,  and  died,  a 
nnth  after  living  birth  to  a  child  at  the  full  time,  of  extension  to 
J  luno-  Another  patient  lived  between  three  and  four  months, 
!nd  would  have  survived  longer  if  it  had  not  been  for  his  careless- 
ly as  to  exposure.  A  third  was  alive  and  progressing  satis- 
factorily when  last  heard  of  four  months  after  the  operation.  The 
fourth  is  still  alive,  four  months  after  his  operation.  The  fifth 
made  a  good  recovery,  but  I  lost  sight  of  the  case  nine  weeks  after 
the  operation. 

Operation  (Fig.  240). — Method  of  Howse*  by  Two  Stages. 

first  Stage. — Those  precautions  being  taken  against  shock,  such 
as  warm  wraps,  hot-water  bed,  table,  or  bottles,  ether  as  an  anes- 
thetic if  the  condition  of  the  lungs  admits  of  it,  and  if  it  is  quietly 
taken  without  troublesome,  heaving  breathing,  the  surgeon  will 
usually  find  it  most  convenient  to  stand  on  the  right  side  and  to 
have  his  patient  drawn  over  to  this  side  of  the  table.  The 
shoulders  should  be  somewhat  raised  and  the  hips  slightly  flexed, 
to  relax  as  much  as  possible  the  tension  of  the  soft  parts,  which 
often  fall  with  embarrassing  sharpness  over  the  epigastric  angle 
from  the  prominent  ribs  down  to  the  wasted,  retracted  umbilical 
region  (Fig.  240). 

Mr.  Howse  {Diet.  Pract.  Stay.,  p.  590)  recommends  the  following 
incision:  (1)  An  oblique  one,  about  2 J  inches  long,  parallel  with 
and  about  1  inch  below  the  lower  margin  of  the  left  costal  carti- 
lages. This  incision  should  start  about  1^  inch  from  the  middle 
fine,  and  its  length  must  depend  on  the  varying  development  of 
the  rectus  muscle.  It  should  not  go  higher  than  the  above  point, 
as  it  will  not  leave  enough  free  skin  and  muscle  between  the 
cartilages  and  the  incision  to  fasten  the  sutures  to.  This  first 
incision  is  only  to  be  carried  through  the  skin  and  fascia.  When 
made,  the  sheath  of  the  rectus  will  be  seen  at  the  inner  end,  and 
at  its  outer  end  a  portion  of  the  linea  semilunaris  and  of  the 
external  oblique.  The  usual  plan  of  continuing  the  operation  is 
to  have  the  muscles  and  fasciae  of  the  abdomen  incised  in  the  same 
way  as  the  superficial  parts.  Mr.  Howse  prefers  to  continue  the 
operation  as  follows :  (2)  The  lips  of  the  wound  being  separated 

*  Mr.  Greig  Smith  {Abdom.  Surg. ,  p.  302)  states  that  the  plan  of  operating  in 
two  stages  was  originally  suggested  by  Egebert,  a  Norwegian  surgeon  (1S41),  and 
also  advised  by  Nelaton.  It  is  to  Mr.  Howse's  practice,  however,  that  we  owe  our 
knowledge  that  this  operation  is  safe  if  performed  in  two  stages,  with  strict 
antiseptic  precautions,  and  when  not  too  long  deferred. 
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towards  the  inner  part  as  widely  as  possible  by  retractors,  a  vertical 
incision  is  made  in  the  sheath  of  the  rectus  a  little  distance  from 
its  outer  margin.  The  vertical  fibres  of  this  muscle  will  then  be 
seen,  and  these  should  be  separated,  not  cut,  with  a  steel  director 
and  the  posterior  part  of  the  sheath  exposed.  This  may  then  be 
incised  vertically. 

From  my  experience  of  twelve  cases  I  prefer,  as  simpler,  a  single 
vertical  incision  (Fig.  240)  beginning  opposite  to  the  end  of  the 
eighth  intercostal  space  and  passing  down  for  3  inches  over  the 

rectus — i.e.,  about  2  inches  from 
FlG-  24°-  the  linea  alba.    The  fibres  of  the 

rectus,   being  exposed,  are  torn 
straight  through  with  a  steel  direc- 
tor, and  the  posterior,  somewhat 
concave  layer  of  its  sheath  exposed. 
This  is  carefully  divided  for  the 
full  length  of  the  incision,  and  thr 
extra-peritonaeal  fat  (if  present 
and  the  peritonaeum  picked  up  anc 
opened  together.    A  finger  is  now 
introduced  (Fig.  240)  to  feel  fo; 
the  stomach.*  All  irrigation  shouk 
be  stopped  before  the  peritonaeun 
is  opened,  and  every  care  taker 
that  everything  brought  in  contact 
with  the  wound  is  strictly  aseptic. 
As  a  rule,  the  contracted  stomach  lies  high  up  under  the  left 
lobe  of  the  liver,  and  requires  to  be  hooked  downwards  and  for- 
wards into  the  wound.    Not  unfrequently  the  great  omentim 
presents  first,  and  it  is  easy,  by  seeking  too  low  down  to  draw  q 
the  colon.    In  case  of  difficulty  the  best  plan  as  to  find  th< 
anterior  border  of  the  liver,  trace  up  the  under  surface  to  tht 
portal  fissure,  and  thence  along  the  lesser  omentum  to  the  stomach 
This  is  told  by  its  thicker,  more  substantial  feel,  and  pink-rec 

C°The  stomach  being  drawn  up,  a  part  is  chosen  on  its  anterio 
surface,  free  from  vessels,  and  as  near  as  possible  to  the  cardiac 

6nThe  stomach  is  next  fixed  to  the  edges  of  the  wound  with  suture: 
of  carbolized  silk  and  salmon-gut.  Mr.  Howse  thus  ties  his  cine 
i^sZr  bits  of  bougie:  drawing ;  the  ..f^g  ^ 
one  side  a  needle  (in  handle)  carrying  the  silk  should  be  pa  e 
^ough  the  serous  and  muscular  coats  of  the  stomach  on h.an 
should  then  transfix  the  abdominal  parietes  about  1  inch  from  th 
wo"  d.  The  needle  is  now  withdrawn,  ^  S 
the  surface,  and,  without  unthreading  the  other  end, 


The  finger  searching  for  the  stomach 
through  a  vertical  incision. 


on 


*  While  the  finger  feels  for  the  stomach,  it  also  examines  for  any  enlarge- 
glands. 
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.bdommal  parietes  are  again  punctured  alone.    The  needle  is  now 
/headed  and  withdrawn.    The  two  ends  of  silk  will  thus  be 
ft  ra-oiectino-  from  two  distinct  wounds  on  the  skm,  close  by  one 
other  and  holding  up  a  bit  of  the  serous  and  muscular  coats  of 
%L  stomach.    Before  tying  any  one  suture  it  is  best  to  introduce 
he  others  drawing  the  stomach  well  over  from  the  side  towards 
Inch  it  is' wished  to  introduce  the  suture.    Six  or  eight  sutures 
ntroduced  in  this  fashion  are  usually  used.    The  result  is  to 
ix  the  gastric  peritonaeum  in  a  circle  about  I  inch  round  the 
vound.    The  part  of  the  stomach  exposed  in  the  wound  should 
'hen  be  fixed  to  the  lips  of  the  incision  by  small  wire  sutures, 
ntroduced  by  a  small  curved  needle  held  in  a  needle-holder, 
hese  again  only  taking  up  the  serous  and  muscular  coats  of  the 

;tomach."  , 

In  my  cases  I  have  dispensed  with  the  above,  using  many  (nve 
>r  six  on  each  side,  and  one  or  two  at  each  angle)  sutures  of  fine 
iterilized  silk  in  the  ordinary  way,  but  passed  with  strict  atten- 
ion  to  the  directions  given  below.  By  some,  hare-lip  pins  *  have 
>een  used.  I  advise  in  any  case,  to  ensure  apposition  of  the  peri- 
onasal  surfaces,  that  the  parietal  peritonaeum  be  first  sutured  to  the 
■clges  of  the  wound.  In  some  cases  Mr.  Howse  has  dispensed  with 
utures,  keeping  the  stomach  in  situ  with  torsion-forceps  protected 
nth  drainage-tube.  Save  in  very  urgent  cases,  I  think  careful 
uturing  is  much  to  be  preferred. 

The  additional  time  spent  in  careful  stitching  will  well  repay  the 
iperator.  However  the  sutures  are  inserted,  the  following  points, 
m  which  Mr.  Howse  in  introducing  his  operation  laid  much  stress, 
hould  be  carefully  attended  to  :  (a)  To  make  the  needle  travel 
or  a  sufficient  distance  in  the  muscular  coat  in  taking  up  the 
tomach.  (/3)  Not  to  include  or  puncture  the  mucous  coat,  for 
■  ear  of  causing  septic  fistulas.  (7)  To  bring  the  needle  through 
he  parietes  quite  an  inch  from  the  edges  of  the  wound.  (S)  In 
loing  so,  to  include  tbe  parietal  peritonaeum,  (e)  To  bring  up  a 
ircle  of  stomach  a  full  inch  in  diameter. 

When  the  stomach  is  secured — and  the  sooner  it  is  to  be  opened, 
^he  more  carefully  must  the  stitching  be  carried  out — a  sugges- 

*  Lancet,  February  20,  1886 ;  Brit.  Med.  Joum.,  December  6,  1884.  The  pins, 
:  used,  must  be  very  fine  ones,  or  gastric  fistulas,  or  gangrene  and  abscesses  as  in 
choenborn's  case,  may  result.  Mr.  Chavasse,  in  the  first  of  the  above  papers, 
gures  "a  running  or  gather-stitch."  This  is  simple  in  its  application  and 
ffectual,  but  it  would  seem  likely  so  to  close  the  wound  as  to  render  the  second 
tage  difficult.  This  method  and  pins  have  the  advantage  of  rapidity.  Mr. 
essett  {Surg.  Dis.  of  Stomach  and  Intestines,  p.  56)  fixes  the  stomach  thus.  The 
onvexities  of  four  chromic  gut  loops  are  passed  into  the  muscular  coats  of  the 
;omach  at  the  four  angles  of  a  parallelogram ;  each  free  end,  threaded  on  a 
eedle,  is  thrust  through  the  abdominal  wall  about  J  inch  from  the  edges  of  the 
'ound,  and  then  through  a  decalcified  Senn's  plate,  over  which  they  are  tied. 

portion  of  the  stomach  is  next  drawn  through  the  opening  in  the  plate,  and 
xed  by  a  hare-lip  pin. 
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tion,  I  believe,  of  Mr.  Bryant's  should  be  followed,  and  a  fiu, 
suture  of  silk  or  catgut  introduced  in  the  centre  to  guide  tin 
surgeon,  in  a  few  days,  to  a  safe  site  of  puncture  (vide  infra).  Th< 
upper  and  lower  angles  of  the  wound  are  next  closed  with  sterilizec 
salmon-gut. 

Free  as  the  wound  has  seemed  before,  it  is  now  markedh 
puckered  up.  A  little  iodoform  is  dusted  on,  some  protective  anu 
iodoform  gauze  wrung  out  of  carbolic  acid  lotion,  i  in  20,  applied 
and  then  dry  sal-alembroth  gauze  dressings  and  wool,  with  aniany^ 
tailed  bandage. 

When  in  bed  the  position  of  the  patient  must  be  such  as  to  relax 
the  parts.  A  little  morphine  should  be  given  subcutaneously,  when- 
ever not  contra-indicated;  great  attention  paid  to  keeping  the 
patient  warm,  and  nutrient  enemata,  followed  by  one  of  Burroughs 
&  Wellcome's  nutrient  suppositories,  given  every  three,  four,  or  six 
hours.* 

Second  Stage. — This,  in  all  cases  admitting  of  delay,  should  be 
deferred  till  the  third,  fourth,  or  fifth  f  day,  so  as  to  give  time  for 
firm  adhesions  to  form  between  the  two  surfaces,  and  thus  to 
soundly  shut  off  the  general  peritoneal  sac.  No  previous 
change  of  dressing  will  probably  have  been  required.  The  wound 
is  now  found  still  more  puckered,  its  edges  inverted  somewhat, 
and  almost  in  apposition  save  for  the  strips  of  gauze  which  have 
been  inserted.  The  stomach  surface  is  no  longer  recognizable  as 
such,  being  coated  with  lymph,  this  showing  the  importance  of 
a  guiding-suture.  Close  to  this  the  stomach  wall  is  punctured 
by  a  quick  stab  with  a  very  sharp  tenotomy  knife,  the  wall  being 
raised  and  steadied  by  the  loop.  A  piece  of  No.  7  gum-elastic 
catheter  is  then  slipped  in  as  the  knife  is  withdrawn.!  A  bit  of 
tubing  and  a  small  tunnel  having  been  attached  to  the  end  of 
the  catheter,  a  little  milk  and  brandy  is  thus  quickly  given. 
The  tube  is  then  tied  with  silk  or  plugged,  and  left  projecting 
amongst  some  strips  of  dry  gauze  which  cover  the  wound.  Collo- 

*  Thirst  may  be  relieved  by  glycerine  and  iced  water  as  a  mouth  and  throat 
wash,  and  occasional  enemata  of  warm  water. 

t  Mr.  Howse  has  usually  adopted  this  date.  In  one  case  (Sir  W.  MacCormac, 
Brit.  lied.  Joum.,  August  2,  1884)  the  performance  of  the  second  stage  was 
deferred  for  seven  weeks,  some  power  of  swallowing  having  returned.  A  guiding 
stitch  had  been  left  in. 

,  i  This  sounds  simple  enough,  but  it  is  by  no  means  always  easy  to  feel  certain 
that  the  stomach  has  been  opened.  This  is  due  to  the  puckered  contraction  of 
the  wound  and  alteration  of  its  surface,  the  stomach  coat  being  thus  no  longer 
recognisable,  and  to  its  lying  much  deeper  than  would  be  expected,  making  "the 
operator  sometimes  fear  that  he  has  punctured  the  lesser  bag  of  the  peritonaeum 
(Howse).  In  one  case,  my  seventh,  though  I  thought  I  had  punctured  the 
stomach  directly  and  sufficiently,  it  was  not  so.  The  patient  dying  two  day* 
after,  peritonitis  and  fluid  food  in  the  abdominal  cavity  were  found.  The 
puncture  and  catheter  had  both  run  obliquely  through  the  stomach  wall,  and 
communicated  with  the  cavity  of  this  viscus  and  the  sac  of  the  peritoneum  as 
well. 
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linn  and  iodoform  are  an  excellent  application  after  the  fourth  or 
SffSv  Lamer  catheters  are  soon  introduced,  and  then  mdia- 
Ser  tubes  large  enough  to  admit  of  finely  minced  solids  in  a 

paThf  abow'given  method  of  gastrostomy,  though  improved  by 
iJnme  the  part  of  the  stomach  to  be  opened  up  between  the  fibres 
vF  the  rectus,  so  as  to  ensure  a  certain  amount  of  sphincter  action  is 
Sable  to  be  followed— though  this  is  by  no  means  constant— by 
p'-ikao-e  of  the  gastric  juice,  especially  when  the  patient  coughs, 
ind  edematous  irritation  in  consequence.  To  meet  this,  the  tollow- 
mg  modifications  have  been  brought  forward. 
|.  Witzel's*  Method  (Figs.  241  and  242).— The  pentonceum  is 


Fig.  241. 


Fig.  242. 


Witzel's  method  of  gastrostomy. 
Lembert's  sutures  have  been  so  placed 
in  the  walls  of  the  stomach  as,  when 
tightened,  to  draw  two  folds  of  the 
walls  of  the  stomach  over  the  tube. 
(Meyer.) 


Witzel's  method  of  gastros- 
tomy. Sutures  tied  and  the 
tube  embedded  in  the  walls 
of  the  stomach.    (Meyer. ) 


opened  either  by  the  insertion  of  the  finger  parallel  to  the  left 
Dorder  of  the  ribs,  or,  as  I  prefer  (p.  900),  by  one  through  the  rectus 
nuscle.  The  stomach  having  been  drawn  out  a  very  small  opening 
s  made  near  its  cardiac  end-and  a  snugly  fitting  rubber  tube  intro- 
luced  and  then  buried  in  the  wall  of  the  stomach  for  about  two 
riches  by  Lembert's  sutures,  two  folds  of  the  stomach  wall  being 

*  Centr.  f.  Chir.,  1891,  p.  601.  An  interesting  account  of  this  method  from  which 
i^gs.  241  and  242  are  taken,  is  given  by  Dr.  W.  Meyer  (Ann.  of  Surg.,  vol.  i.  1893, 
'•  S92)-  Witzel  gives  two  successful  cases.  Dr.  Meyer  quotes  Mickulitz  as  having 
operated  five  times  successfully,  and  as  recommending  Witzel's  method  as  the 
)esl. 
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stitched  over  the  tube,  as  seen  in  Figs.  241  and  242.  The  free 
end  of  the  tube  is  then  brought  out  of  the  wound,  while  the  area 


~~  "x       ULi*-,°  «         uiuugnu  uuu  ui  uue  wouna,  wnne  tne  area 
round  it  is  stitched  carefully  to  the  peritonaeum  on  either  side  of 
be  wound  in  the  parietes.    Prof.  Keen  (Ann.  of  Surg.,  vol.  ii 
,893,  p.  639)  thus  managed  this  part  of  the  operation.    The  tube 
having  been  sutured  into  the  stomach,  three  sutures  were  inserted 


Fig,  243. 


Albert's  method  of  gastrostomy.  The  stomach  is  drawn  upwards,  while  below 
the  peritonaeum  and  deeper  layer  of  the  sheath  of  the  rectus  have  been  stitched 
to  it  by  a  continuous  suture.  Retractors  hold  the  fibres  of  the  rectus  apart. 
(Kocher. ) 

into  the  walls  of  this  viscus,  but  not  tied  before  it  was  returned 
within  the  abdomen,  the  needles  being  left  threaded.  As  soon  as 
the  stomach  was  replaced  these  needles  were  thrust  through  the 
abdominal  wall,  and  the  stomach  brought  up  to  the  margins  of  the 
opening.  The  edges  of  the  wound  having  been  sutured,  the  upper 
end  of  the  tube  may  be  closed  with  a  clip,  and  the  usual  dressings  are 
applied.  Feeding  by  the  stomach  is  begun  at  once.  Any  leakage 
is  prevented  not  only  by  this  oblique  entrance  of  the  tube  into  the 
stomach,  but  as  shown  by  a  specimen  obtained  from  a  patient  ot 
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n    Meyer  (loc.  mpra  cit.)  by  the  fact  that  Witzel's  ingenious 
ethod  of  stitching  the  stomach  walls  over  the  tube  causes  a 
short  artificial  cone  to  protrude  obliquely  into  the  lumen  of  the 

Stoma<Method  ^  Albert  ^Figg  2^  and  244)._The  peritonaeum  is 
opened  either  by  an  incision  parallel  with  the  costal  cartilages,  or 

Fig.  244. 


Gastrostomy  by  Albert's  method,  completed.  Below  is  seen  the  chief  wound 
closed  by  a  continuous  suture.  Above  is  the  small  opening  through  which  the 
stomach  has  been  opened.  (Kocher.) 

by  one  just  within  the  linea  semilunaris  high  up.  The  stomach 
having  been  drawn  out  a  long  conical  diverticulum  of  the  anterior 
wall  of  the  viscus  is  pulled  well  out  of  the  wound  and  the  parietal 
peritonaeum  and  the  posterior  layer  of  the  sheath  of  the  rectus  are 
sutured  round  its  base,  care  being  taken  not  to  constrict  it  too 

*  Another  advantage  of  Witzel's  method  is  illustrated  by  one  of  his  cases.  In 
a  patient  who  had  been  operated  upon  for  cicatricial  stricture  of  the  oesophagus, 
the  fistula  closed  spontaneously  within  sixteen  days  after  the  stricture  had  been 
dilated  and  the  tube  removed  from  the  stomach  (Meyer). 
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much  (Fig.  243).  A  continuous  suture  is  used  and  every  care 
taken  not  to  perforate  the  mucous  coat  of  the  stomach.  A  small 
incision  is  now  made  through  the  skin  a  little  above  the  front  and 
on  the  level  of  the  costal  cartilages.  The  skin  between  the  two 
openings  having  been  separated  from  the  subjacent  parts,  the 
diverticulum  of  the  stomach  is  drawn  up  under  the  skin  and  over 
the  costal  cartilages  as  far  as  the  small  skin  incision,  to  the  edges 
of  which  its  apex  is  united  by  a  few  sutures.  A  small  opening  is 
next  made  here  into  the  stomach,  and  the  orifice  fixed  to  the  skin 
by  one  or  two  points  of  suture  (Fig.  244).  The  lower  part  of  the 
wound  is  then  closed  by  a  continuous  suture.  As  a  result  the 
diverticulum  of  the  stomach  is  drawn  upwards,  its  base  is  gripped 
by  the  muscular  fibres  of  the  rectus,  while  a  short  upward-directed 
subcutaneous  oesophagus  is  also  formed.  All  escape  of  fluid  is 
thus  prevented  and  the  patient  can  be  safely  fed  at  once. 

iv.  Hahn's  *  Method. — Here  the  stomach  is  drawn  out  by  an 
incision  just  below  the  costal  margin,  and  a  second  incision  having 
been  made  in  the  eighth  intercostal  space,  the  stomach  is  drawn 
out  here  and  fastened  between  the  cartilages.  The  disadvantages 
of  this  method  appear  to  be  decided ;  and  in  addition  to  the  risk  of 
opening  the  chest,  necrosis  of  the  cartilages  has  followed  in  the 
hands  of  Von  Hacher  and  Hadra.  In  patients  so  reduced  as  those 
who  usually  present  themselves  for  gastrostomy  any  additional  risks 
are  most  distinctly  to  be  avoided.  Finally,  the  sphincter  or  stop- 
cock action  of  the  ribs  can  be  far  more  simply  attained  by  the 
methods  of  Witzel  or  Albert,  especially  that  of  the  former. 

For  the  first  few  days  milk  and  brandy,  just  warmed,  and 
peptonized  if  preferred,  should  be  the  chief  food,  given  with  the 
yolks  of  one  or  two  eggs.  A  little  later  beef-tea,  soups,  well- 
pulped  vegetables,  with  plenty  of  fluid,  should  be  given.  In  Mr. 
Howse's  words,  "  When  the  larger  sizes  of  tubes  have  been  intro- 
duced, solid  food  may  be  poured  into  the  stomach  by  the  aid  of  a 
large  wide-mouthed  syringe.  This  food  should  be  minced  meat, 
with  a  certain  proportion  of  vegetables,  all  finely  ground  in  the 
mincing  machine." 

Patients  are  often  very  ingenious  in  feeding  themselves.  Some, 
to  enjoy  the  taste  of  food,  have  masticated  solids  and  then  passed 
them  through  the  fistula.f  _  . 

If  the  operation  has  been  deferred  till  too  late,  and  it  is 
absolutely  needful  to  feed  the  patient  at  once,  the  best  method 
will  probably  be  Witzel's.  If  the  older  operation  be  performed, 
a  small  amount  of  liquid  may  be  introduced  every  few  hours 
through  one  of  the  large  hypodermic  syringes  made  for  explora- 

*  Wien.  Med.  Woch.,  1886,  Band  xxxvi.  s.  1073-mo.    Wlen.  Klin.  Wocli.,  1S90, 

S'  pThus,  Mr.  Durham  (b'yst.  of  Surg.,  vol.  i.  p.  803  ;  Loud.  Metl  Bee,  March 
1878)  mentions  a  patient  of  Trendelenburg's  who,  after  masticating  his  food, 
spat  it  into  a  funnel,  and  then  forced  it  on  through  a  tube  into  his  stomach. 
Two  of  my  later  patients  have  fed  themselves  after  this  fashion  through  a  tube. 
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*•  n  iud  holding  a  drachm  or  two.  The  puncture  must  be 
InAted  at  each  occasion  of  feeding  ;  obviously  a  risky  proceeding. 

Dilatations  of  Strictures  of  the  (Esophagus  from  below 
♦hroueh  an  opening  in  the  Stomach.— Where  non-malignant 
Sctures  low  down  in  the  oesophagus  resist  dilatation  from  above, 
and  the  patient  is  losing  ground,  the  stricture  may  be  attacked 
from  below  in  one  of  the  following  ways. 

H  1  BV  Gastrotomy,  the  opening  being  closed  at  the  same  time.  Prof. 
Loreta  of  Bologna,  operated  on  the  first  case  in  1885.*  The  patient,  aged  twenty- 
four  had  swallowed  caustic  alkali.  Attempts  to  dilate  the  stricture  by  bougies 
were  unsuccessful,  and  at  last  it  became  impossible  to  pass  any  instrument.  The 
)0i,u  at  which  the  sound  was  arrested  seemed  to  correspond  with  the  fourth 
dorsal  vertebra.  The  patient  was  entirely  unable  to  swallow,  and  emaciation  had 
become  extreme.  Eleven  months  after  the  injury  an  incision  about  5  inches  long 
was  made  from  the  xiphoid  cartilage  downwards  and  to  the  left.  Some  difficulty 
was  met  with  in  finding  the  stomach,  owing  to  its  contraction  and  the  way  in 
which  the  liver  overlapped  it ;  but  at  length  the  operator  succeeded  in  drawing 
the  greater  part  of  the  stomach  out  of  the  wound,  and  a  longitudinal  incision  was 
made  through  its  walls  between  the  two  curvatures,  having  its  upper  end  as  near 
the  cardia  as  possible.  The  next  step  was  to  find  the  orifice  of  the  oesophagus,  in 
order  to  introduce  the  dilator ;  but  this  involved  considerable  difficulty,t  and  the 
search  was  interrupted  by  a  considerable  quantity  of  bile,  which  regurgitated 
from  the  duodenum  into  the  stomach.  At  length,  by  searching  with  the  left 
index  between  the  under  surface  of  the  liver  and  the  small  curvature  of  the 
stomach,  the  end  of  the  oesophagus  was  found.  Then  the  distended  stomach  was 
kept  drawn  down  by  an  assistant  while  the  operator  introduced  a  dilator  (some- 
thing like  that  of  Dupuytren  for  lithotomy).  The  wound  was  then  sewn  up  and 
the  stomach  returned.  The  patient  rallied  well,  and  in  six  hours  swallowed  some 
soup,  with  the  yolk  of  an  egg,  to  his  great  joy,  as  for  twelve  months  he  had  been 
unable  to  do  more  than  swallow  mouthfuls.  Recovery  is  stated  to  have  been 
complete. 

Mr.  Kendal  Franks  has  related  an  instructive  case  of  the  same  kind  (Ann.  of 
Surg.,  vol.  i.  1894,  p.  385).  Here  the  whole  of  the  right  hand  was  introduced 
into  the  abdomen,  and  the  index  finger  into  the  stomach  through  an  opening  an 
inch  long  situated  about  midway  between  the  curvatures  and  the  orifices.  As 
the  finger  could  only  just  reach  but  not  dilate  the  stricture,  an  Otis's  dilating 
urethrotome  (the  blade  having  been  removed)  was  guided  by  the  finger  into  the 
stricture,  screwed  up,  and  withdrawn  fully  expanded.  After  this  had  been  done 
both  laterally  and  antero-posteriorly,  an  oesophagus  bougie  could  be  easily  passed 
through  the  stricture  from  above.  The  wound  in  the  stomach  was  united  with 
two  continuous  sutures,  one  uniting  the  mucous  membrane,  the  other,  by  Lem- 
bert's  method,  the  peritoneal  coat.  The  patient  made  a  good  recovery.  Large- 
sized  bougies  could  be  passed  without  difficulty  or  pain. 

It  is  clear  that  the  above  method  may  be  resorted  to  with  great  benefit  in  non- 
malignant  strictures,  low  down  in  the  oesophagus  where  the  dilated  condition 
above  the  contraction  makes  it  very  difficult  to  hit  this  off  with  a  bougie, 
(ii)  By  Gastrostomy. — This,  while  rendering  manipulations  safer  in  a 
measure,  cripples  the  surgeon's  movements,  as  it  will  be  impossible,  however 
much  the  fistula  be  dilated,  to  get  the  finger  passed  through  it  anywhere  near 
the  stricture  in  the  oesophagus. 

*  An  excellent  summary  of  Prof.  Loreta's  cases  is  given  by  Mr.  Holmes  (Brit. 
Med.  Journ.,  Feb.  21,  1885). 
t  See  the  directions  given  at  p.  911. 
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Instrumental  dilatation  can  alone  be  made  use  of  througli  a 
gastric  fistula,  and  for  this  reason  the  method  by  two  stages  is 
inferior  to  the  other.  It  has  been  most  ingeniously  used  under  the 
following  circumstances.  In  1889,  Hagenbach  (Correspondenzblatt 
Schweizcr  Aerzte,  No.  5)  directed  a  patient  with  a  non-malignant 
stricture  of  the  oesophagus  to  swallow  a  small  shot  attached  to  a 
long  thread.  This  was  drawn  out  of  the  stomach  through  the 
fistula  and  a  strong  silk  thread  fastened  to  it  and  drawn  up  through 
the  mouth.  To  the  lower  end  a  bougie  was  tied  and  increasing  sizes 
were  daily  drawn  through  the  fistula. 

Dr.  E.  Abbe  of  Newport  (Ann.  of  Surg.,  vol.  i.  1893,  P-  489) 
advises  what  he  calls  the  "  string "  method  in  the  treatment  of 
dense  fibrous  strictures.  A  gastrostomy  having  been  previously 
performed,*  a  small  gum-elastic  bougie  is  guided  through  the 
stricture  from  below  up  into  the  mouth,  and  a  stout  silk  ligature 
passed  in  the  same  way.  This  silk  being  see-sawed  backwards 
and  forwards  the  stricture  is  felt  to  yield,  and  larger  bougies  can 
then  be  passed. 

Difficulties  in  and  after  Gastrostomy. 

i.  The  very  prominent  angle  formed  between  the  ribs  and  the 
sunken  umbilical  region  (p.  899).  ii.  Haemorrhage.  This  will 
be  almost  nil  if  the  rectus  fibres  are  separated  with  a  director, 
and  the  veins  on  the  stomach  carefully  avoided,  iii.  Finding  the 
stomach,  iv.  Drawing  this  up  into  the  wound  if  itself  affected  by 
disease,  as  when  the  primary  disease  is  situated  very  low  down  in 
the  oesophagus,  or  if  it  is  adherent  by  reason  of  secondary  deposits, 
v.  Jerking  breathing  due  to  the  anesthetic,  vi.  Completing  the 
second  stage  of  the  operation,  vii.  Intense  pain  on  introducing 
food  into  the  stomach. 

In  a  patient  of  Mr.  Butlin's  (Brit.  Iled.  Journ.,  April  14,  1883)  this  was  found 
to  be  the  case,  the  patient  dying  nearly  a  month  after  the  operation.  Mr.  Butlin 
attributes  this  pain  to  his  opening  having  been  close  to  the  pylorus.t 

If  it  is  thought  that  the  opening  is  made  too  near  either 
extremity  of  the  stomach,  it  would  be  well  after  feeding  to  keep 
the  patient  turned  on  to  the  opposite  side.  viii.  Leakage  of  gastric 
juice  and  regurgitation  of  food.  This  is  an  extremely  troublesome 
complication,  leading,  as  it  does,  to  most  rebellious  eczema  and 
erysipelas.   Witzel's  or  Albert's  modifications  will  prevent  this. 

If  the  older  operation  be  employed,  as  small  a  wound  as  possible  should  be 
made  in  the  abdominal  walls,  going  through  the  rectus  muscle,  and  opening  the 
stomach  by  a  mere  puncture.  If,  in  spite  of  these  precautions,  leakage  still  takes 
place,  leaving  out  the  tube  for  a  few  hours  at  a  time  will  allow  of  some  recon- 

*  In  this  and  the  preceding  instance  the  gastrostomy  opening  should  be  placed 
as  high  up  as  possible.  In  his  case  Dr.  Abbe  opened  the  oesophagus  near  the 
root  of  the  neck  as  well  as  performing  a  gastrostomy. 

t  Thus  causing  constant  dragging  on  a  fixed  part.  The  middle  or  cardiac  end 
of  the  stomach  should  be  opened,  as  being  more  movable  and  less  likely  to  lead 
to  rapid  escape  of  the  food.  In  a  case  of  Mr.  M'Carthy's  (Lancet,  1SS7,  vol  n. 
p.  859),  for  the  first  few  days  severe  pain  was  felt,  after  each  feeding,  in  the  left 
shoulder.    This  gradually  disappeared. 


GASTROTOMY. 


«  .Hon  The  patient  should  also  be  kept  as  flat  as  possible  after  feeding  Be- 
gurgSon  of  food  is  often  due  to  the  stomach  being  opened  too  near  to  the 

PyJn  some  cases  of  gastrostomy  for  non-malignant  stricture  the  fistula  has  been 
J  Sv  closed     I  did  this  in  1877,  at  Mr.  Howse's  request,  in  a  most  suc- 

St7uTcase  of  gastrostomy  of  his  for  oesophageal  stenosis  after  swallowing  a 
!  ive  poison     Mr.  Davies-Colley  has  published  another  equally  favourable 

entogin  a  case  in  which  the  oesophageal  mischief  had  been  syphilitic  (Guys 

Botp.  Reports,  1884,  vol.  xxvii.  p.  367). 
Causes  of  Death  after  Gastrostomy. 

I  Inanition  and  exhaustion,  the  operation  being  performed  too 
late'  2.  Peritonitis.  3.  Extension  of  the  disease  to  surrounding 
Tj-arts— e.g.,  trachea,  bronchi,  &c.  4.  Lung  affections— e.g.,  pneu- 
monia due  in  part  to  the  operation— viz.,  the  anesthetic  and 
enforced  recumbency.  It  is  especially  frequent  in  "  too  late  "  cases, 
c  Hemorrhage — e.g.,  from  ulceration  into  aorta  or  lung.  6.  Acute 
gastritis.  7.  Suppuration  between  stomach  and  liver,  and  due 
probably  to  irritation  round  one  of  the  sutures. 
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Indications.— These  are  very  few,  the  majority  of  bodies  swallowed  passing 
through  the  pylorus.  Of  the  few  which  will  call  for  operations,  forks,  as  in 
MM.  Labbe's  and  Pean's  cases,  and  masses  of  hair,  as  in  Mr.  K.  Thornton's 
(Lancet,  January  9, 1S86)  patient,  are  good  instances.  Increasing  pain,  vomiting, 
emaciation,  and  sufficient  time  having  elapsed  to  allow  of  the  body  passing,  will 
be  the  chief  justifications  of  an  operation.  In  a  very  few  cases  (pp.  907,  910) 
gastrotomy  will  be  required  to  aid  the  removal  of  foreign  bodies  impacted  low 
down  in  the  oesophagus. 

Operation.— A.  Foe  Removal  of  Bodies  feom  the  Stomach.— Such 
cases  as  Mr.  Thornton's  show  that  this  operation  can  be  safely  performed  at  one 
stage. 

The  parts  being  cleansed  and  the  abdomen  relaxed,  one  of  the  following  in- 
cisions is  made : — (1)  Over  the  body  itself,  when  this  can  be  felt.  (2)  In  the  case 
of  a  large  body,  in  the  middle  line,  from  the  xiphoid  cartilage  down  to  or  below 
the  umbilicus.  (3)  One  of  the  incisions  given  for  gastrostomy — e.g.,  one  parallel 
with  the  left  costal  margin  and  about  an  inch  below  it,  reaching  from  a  point 
near  the  xiphoid  cartilage  obliquely  downwards  and  outwards  to  a  point 
opposite  to  the  ninth  rib.  One  of  the  first  two  will  probably  be  the  best. 
The  abdominal  wall  having  been  divided,  and  the  peritoneum  opened,  the 
exact  site  of  the  foreign  body  is  made  out.t    If  this  be  pointed,  great  care  must 


*  By  this  term  is  meant  an  incision  into  the  stomach  for  the  removal  of  foreign 
bodies,  the  opening  being  immediately  afterwards  closed,  as  opposed  to  "gastros- 
tomy," the  making  of  a  more  or  less  permanent  fistulous  opening. 

t  It  has  been  proposed  by  some  to  facilitate  finding  the  stomach  by  distend- 
ing this  with  effervescing  media ;  but  as  Mr.  Greig  Smith  points  out,  the  dis- 
advantages are  serious—  viz.,  trouble  to  the  patient,  liability  of  the  distending 
medium  to  escape  into  the  peritonseal  sac,  and,  lastly,  the  increased  difficulty 
of  finding  the  body  in  a  distended  stomach.  In  Mr.  Thornton's  case,  the  hair, 
weighing  2  lb.,  greatly  distended  the  stomach.  It  would  probably  be  well,  in  the 
case  of  a  smaller  body,  to  wash  out  the  stomach  beforehand  with  a  dilute  solution 
of  boracic  or  salicylic  acid. 
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be  taken  not  to  let  it  damage  the  stomach  during  the  needful  manipulations 
In  such  cases  the  external  opening  must  be  free,  that  the  surgeon  may  see  what 
he  is  about.  In  the  case  of  such  a  body  as  a  fork  the  blunt  end  must  first  be 
found. 

When  the  surgeon  has  decided  where  to  open  the  stomach,  he  brings  this  part 
out  of  the  wound  and  packs  sponges  all  around  it,  so  as  to  steady  it,  and  also  to 
shut  off  the  peritonreal  sac. 

The  stomach  is  now  opened  with  scissors  by  an  incision  transverse  to  its  long 
axis,  and  of  length  adapted  to  the  case.  As  far  as  possible  any  vessels  must  be 
avoided,  but  any  that  spring  will  at  once  be  commanded  by  Spencer  Wells' 
forceps.  The  body  is  next  extracted  with  suitable  forceps  or  a  scoop,  care  beini* 
now  taken  not  to  damage  the  stomach,  especially  if  the  foreign  body  has  set  up 
inflammation  or  ulceration,  and  to  allow  no  blood  or  mucus  to  escape  into  the 
peritonreal  sac* 

Before  introducing  the  sutures,  Mr.  Thornton  placed  a  carbolized  sponge  "  to 
keep  the  edges  in  apposition  for  suture  and  to  prevent  accumulation  of  blood  in 
the  organ.  Fifteen  sutures  of  fine  carbolized  silk  were  then  introduced  through 
all  the  coats,  the  needle  being  slanted  through  the  wall  so  as  to  come  out  just  at 
the  inner  edge  of  the  mucous  membrane,  which  was  much  inclined  to  curl. 
The  interrupted  sutures  were  passed  so  as  to  control  the  cut  vessels,  and  no 
ligatures  were  used.  Another  row  of  similar  sutures  was  then  passed  between 
each  of  the  deep  sutures,  but  only  through  the  peritonaeum.  The  deep  sutures 
entered  the  peritonseal  coat  about  J  inch  from  the  edge  of  the  incision,  and  were 
3  inch  apart ;  the  superficial  sutures  were  entered  about  the  same  distance  from 
the  edge,  and  ran  along  just  under  the  peritonaeum.  When  these  were  all  in 
place  the  sponge  was  removed  from  the  stomach,  and  they  were  tied,  the  deep 
first.  These  two  rows  caused  some  inversion  of  the  peritonaeum,  and  the  two 
outer  and  upper  edges  of  the  peritonseal  edges  of  the  depression  thus  formed 

were  brought  together  by  a  continuous  suture  of  very  fine  carbolised  silk  

The  closed  wound  measured  exactly  3  inches." 

Stomach  feeding  was  only  commenced  forty-eight  hours  after  the  operation, 
a  teaspoonful  of  iced  water  and  milk  being  given  every  half -hour,  the  quantity 
being  increased  till  the  afternoon  of  the  next  day,  when  2  oz.  were  given  every 
hour.  On  the  sixth  day  3  oz.  were  given  every  two  hours.  On  the  fourteenth 
day  corn-flour  was  added  to  the  diet,  on  the  fifteenth  some  crumbled  bread,  and 
gradually  an  ordinary  light  diet.  During  the  first  week  3  oz.  of  beef -tea  were 
injected  into  the  bowel  every  three  hours,  with  20  drops  of  laudanum  every  six 
hours.  The  patient  made  an  excellent  recovery,  though  Mr.  Thornton  had  to 
remove  a  sponge  from  the  abdomen  the  day  after  the  operation. 

B.  Foe  Removal  of  Bodies — e.g.,  Tooth-plates — impacted  in  the  Lower 
Part  op  the  QSsophagus.  — These  cases,  though  rare,  are  so  difficult  as  to  call 
for  some  remarks  here.  Prof.  Richardson,  of  Harvard  University,  first  brought 
forward  a  very  successful  case  of  this  operation  {Lancet,  1887,  vol.  ii.  p.  707).  A 
plate  carrying  four  teeth  had  been  impacted  eleven  months  in  a  patient  aged 
thirty-seven.  Numerous  attempts  had  been  made  to  remove  it  from  the  mouth. 
The  plate  was  successfully  removed  by  gastrotomy,  by  an  incision  6  inches  long, 
parallel  to  the  lower  margin  of  the  left  ribs.  The  following  interesting  details 
are  given  : — 

Determination  of  the  Site  of  the  Foreign  Body.— In  an  individual  of  average 
height,  and  with  a  neck  of  ordinary  length,  the  distance  from  the  incisors  to  the 


*  Mr.  Greig  Smith  (loc.  supra  cit.)  writes  :  "  When  the  foreign  body  has  been 
removed,  it  may  be  wise,  if  there  is  much  mucoid,  purulent,  or  bloody  material 
in  the  stomach,  to  cleanse  it  by  means  of  small  sponges  on  holders.  The  less  the 
stomach  is  irritated  the  better,  however." 
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v  hMm  is  I4i  inches.  All  parts  of  the  oesophagus  are  accessible  to  the  finger 
ther by gastrotomy  or  external  cesophagotomy.  With  the  right  forefinger 
Produced  by  cesophagotomy  and  the  left  by  gastrotomy,  it  was  found  possible, 
Tt  onlv  to  make  the  fingers  touch,  but  in  many  cases  overlap.  But  these 
r„lfc8  are  only  approximate,  as  it  would  not  always  be  possible  to  do  both 
rations  on  a  patient.  It  is  possible  to  reach  with  the  left  hand  3  inches 
above  the  cardiac  opening-/.*.,  the  length  of  the  left  middle  finger.  From 
Voove  through  the  wound  in  the  neck,  one  cannot  reach  quite  so  far  on  account 
'of  the  sternum  and  clavicle.  Allowing  in  the  average  neck  ij  to  2  inches  from 
the  cricoid  cartilage  to  the  lowest  point  of  the  wound  in  the  oesophagus,  we  have 
the  average  distance  from  that  incision  to  the  cardiac  opening  of  $J  or  6  inches. 
If  the  obstruction  be  less  than  6  inches  from  the  cricoid,  an  attempt  should  be 
made  to  remove  it  from  above  ;  if  more  than  this,  or  13  inches  from  the  teeth, 
gastrotomy  should  be  performed.  The  incision  that,  on  the  whole,  is  recom- 
mended is  an  oblique  one  below  the  margin  of  the  left  ribs.  The  stomach  being 
drawn  up  into  the  wound,  it  is  most  essential  to  put  the  lesser  curvature  on  the 
stretch,  so  that  it  makes  a  straight  line  to  the  diaphragmatic  opening.  The  cut 
through  the  stomach  wall  must  be  far  enough  to  the  right  to  allow  the  passage 
of  instruments  along  the  sulcus  between  the  anterior  and  posterior  walls  of  the 
stomach,  made  tense  as  above.  If  the  instrument  is  brought  obliquely  to  this 
groove  and  passed  upwards,  all  the  time  being  pressed  gently  against  the 
straightened  lesser  curvature,  it  will  glide  into  the  oesophagus  every  time  with 
the  greatest  ease.  The  opening  in  the  stomach  should  be  first  large  enough  to 
admit  instruments ;  if  these  fail,  it  must  be  enlarged,  and  the  whole  hand 
introduced. 

In  the  following  case  I  was  much  less  fortunate,  owing  to  the  way  in  which 
the  tooth-plate  was  jammed  above  the  cardiac  orifice.  While  such  cases  are 
rare,  they  are  most  important,  on  account  of  the  numerous  difficulties  which  they 
present. 

B.  W.,  aged  forty-four,  was  sent  to  me  at  Guy's  in  May  1889,  having  swallowed 
a  vulcanite  tooth-plate,  which  "  stuck  in  his  throat."  The  plate  originally  carried 
seven,  but  now  only  two  teeth.  A  medical  man  whom  he  saw  at  once  pushed  the 
plate  down  with  a  bougie.  An  emetic  which  had  been  given  then  acted  and 
brought  up  some  blood.  The  patient  complained  of  constant  pain  in  the 
epigastric  region,  just  below  the  xiphoid  cartilage,  and  in  his  dorsal  vertebras. 
Swallowing  was  painful,  and  so  was  eructation  of  gas,  though  this  gave  relief. 
Patient  was  able  to  swallow  food  quite  well.  He  was  not  troubled  by  vomiting. 
A  bougie  could  be  passed  into  the  stomach,  but  just  before  it  entered  it  rubbed 
over  a  foreign  body.  The  body  did  not  yield  in  the  least  to  any  force  which  I 
thought  it  justifiable  to  use  with  the  bougie.  June  nth  I  operated  as  follows  : 
The  stomach  having  been  washed  out  with  dilute  boracic  acid,  an  incision  3J 
inches  long  was  made,  parallel  with  the  linea  alba,  commencing  on  the  level  of 
the  xiphoid,  and  about  an  inch  to  the  left  of  it.  The  rectus,  the  sheath  being 
opened,  was  split  with  a  steel  director.  The  stomach  was  very  small  and  pale. 
Sponges  having  been  packed  around,  it  was  opened,  with  scissors,  just  to  the 
right  of  the  cardiac  end,  and  as  high  up  as  possible.  The  opening  was  about  J 
inch  long.  Three  small  vessels  sprang,  and  were  tied.  The  exploring  finger 
detected  the  body  imbedded  just  above  the  cardiac  orifice.  The  mucous 
membrane  around  felt  pulpy  and  swollen.  Numerous  curved  forceps  were 
introduced  by  the  opening,  and  then  along  the  lesser  curvature,  but,  though  the 
body  was  repeatedly  seized,  I  was  quite  unable  even  to  loosen  it.  This  was  due 
to  its  not  presenting  any  projecting  points  and  to  the  swelling  of  the  mucous 
membrane  around.  I  next  enlarged  the  opening  in  the  stomach  so  as  to 
introduce  my  hand,  but,  though  with  the  tip  of  the  middle  finger  I  was  able  to 
reach  the  plate,  I  was  unable  to  dislodge  it.    Mr.  Durham  and  Mr.  Davies-Colley 
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also  tried,  with  a  like  result.    Moreover,  to  steady  it,  Mr.  Tubby  was  go  d 
enough  to  keep  the  end  of  an  oesophageal  bougie  pressed  against  it  from  above 
I  closed  the  lower  two-thirds  of  the  wound  in  the  stomach  with  Lembert' 
sutures  of  line  silk,  and  stitched  the  remaining  part  to  the  upper  part  of  the 
parietal  incision,  so  that  other  forceps  might  be  tried  later  on.    The  patient 
however,  never  rallied  completely,  and  sank  about  forty-eight  hours  afterward. ' 
At  the  post-mortem  examination  the  coronary  arteries  were  found  in  an  advanced 
stage  of  atheroma.    There  was  no  peritonitis  or  escape  of  gastric  contents  Tli 
mucous  membrane  near  the  cardiac  orifice  of  the  stomach  presented  a  ragged 
appearance,  dating  to  the  prolonged  manipulations.    The  plate  was  very  firmly 
fixed  in  the  oesophagus,  ii  inch  above  the  cardiac  opening. 

DIGITAL  DILATATION  OF  THE  ORIFICES  OF  THE 

STOMACH. 

We  owe  this  operation  to  Prof.  Loreta,*  of  Bologna,  whose  two 
first  cases  Mr.  Holmes  was,  I  believe,  the  first  to  bring  prominently 
under  the  notice  of  English  surgeons. 

DILATATION  OF  THE  PYLORTJS.t 

Operation.— The  stomach  should  be  well  washed  out  J  a  few  days  before 
and  also  on  the  morning  of  the  operation,  with  dilute  solutions  of  boracic  or 
salicylic  acids,§  and  the  time  fixed  should  be  as  early  as  possible  in  the  day. 
The  previous  meals  should  be  fluids,  small  in  amount  and  readily  digested.  The 
skin  being  cleansed,  an  anaesthetic  given,  and  the  parts  relaxed,  an  incision 
about  5  inches  long  is  made  either  in  the  linea  alba  or  on  the  right  side  of  the 
middle  line,  from  a  point  about  i  inch  below  and  outside  the  xiphoid  cartilage  to 
one  just  below  the  cartilage  of  the  ninth  rib.  Haemorrhage  is  arrested  before  the 
peritonaeum  is  opened,  and  one  or  two  fingers  introduced  to  feel  for  and  examine 
the  pylorus.  No  definite  tumour  will  probably  be  felt,  but  distinct  hardness  of 
the  pylorus.  If  the  omentum  is  adherent  to  the  stomach,  it  must  be  separated 
after  both  this  and  the  pylorus  are  drawn  out  of  the  wound.  Sponges  are  now 
most  carefully  packed  around  the  pylorus,  and  the  stomach  is  opened,  with  blunt 
scissors,  about  the  centre  of  its  anterior  aspect,  but  rather  nearer  to  its  pyloric 
end.||  Any  bleeding  points  are  secured  by  Spencer  Wells'  forceps ;  then  the 
right  index  examines  the  condition  of  the  pyloric  orifice.    While  attempts  are 

*  Prof.  Loreta's  first  case  is  reported  in  the  Lancet,  August  18,  1883.  The 
ninth  operation,  one  of  dilatation  of  the  cardiac  orifice,  is  briefly  given  in  the 
same  journal,  April  26,  1884.  Mr.  Holmes'  summary,  a  very  full  one,  of  two 
papers  by  Prof.  Loreta,  will  be  found  in  the  Brit.  Med.  Journ.,  February  21,  1885. 
Any  surgeon  about  to  perform  these  operations  should  refer  to  this.  Mr.  Haggard's 
caSe— the  first  successful  one  performed  by  an  English  surgeon— was  published  in 
the  Brit.  Med.  Journ.,  February  19,  1887.  In  the  same  journal  for  March  17, 
1888,  is  a  note  that  the  patient  continues  perfectly  well. 

f  For  reasons  given  below  (p.  914),  this  operation  will  be  largely  replaced  by 
pyloroplasty.  Dilatation  of  strictures  low  down  in  the  oesophagus  from  the 
stomach  is  given  at  p.  907. 

+  This  may  also  bring  about  some  contraction  of  the  viscus. 

§  In  one  case,  that  of  Mr.  Pearce  Gould's  (p.  914),  the  use  of  this  only  was 
followed  by  temporary  ill  effects.  As  long  as  the  washing  out  is  thoroughly 
done,  boiled  water  used  tepid  will  be  quite  efficient. 

II  Of  course,  any  large  vessels  will,  as  far  as  possible,  be  avoided. 
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de  to  dilate  it,  this  end  of  the  stomach  is  steadied  by  the  left  hand.  Much 
*a  tleness  and  patience  must  be  used  in  applying  the  great  force  which  is  often 
^nired  for  dilatation.  Mr.  Haggard,  rinding  that  he  could  not  introduce  his 
reqo.er  usea  a  pair  of  dressing-forceps,  and,  having  thus  started  the  dilatation, 
followed  it  up  by  the  passage  of  a  female  urethra  dilator  (probably  having 
„°  arded  the  blades  with  drainage-tube),  and  dilated  gradually  till  he  was  able  to 
fit  his  "index  and  next  finger  into  the  duodenum  without  feeling  them  at  all 
tightly  packed."  Prof.  Loreta,  in  his  first  case,  having  introduced  his  right 
iudexi  found  that  "  no  force  that  could  be  safely  used  succeeded  in  dilating  it 
till  the  left  index  was  also  introduced  and  employed  to  steady  the  pylorus. 
When  this  was  done,  the  end  of  the  right  forefinger  was  gradually  squeezed 
through  the  aperture.  Then  the  finger  was  used  to  hook  down  the  pylorus 
towards  the  abdominal  wound,  a  manoeuvre  which  enabled  the  operator  to  get 
the  left  index  also  through  the  pylorus.  But  it  was  still  exceedingly  difficult  to 
effect  any  separation  of  one  finger  from  the  other,  so  great  was  the  resistance, 
not  only  of  the  sphincter  itself,  but  also  of  the  coats  of  the  stomach  and 
duodenum.  The  attempt  at  dilatation  threw  the  muscular  fibres  into  spasmodic 
action,  which  quite  overcame  all  the  force  that  could  be  exerted.  Three  such 
attempts  were  made  in  vain,  but  then  the  pylorus  began  slowly  to  yield  to  the 
force  employed,  which  was  very  considerable.  At  length  a  sensation  was  expe- 
rienced, 'showing  that  the  tissue  was  so  far  distended  that  it  could  not  obey  the 
dilating  finger  further  without  being  torn.'  The  fingers  were  now  kept  apart  for 
a  short  time,  and  the  spectators  noted  that  one  finger  was  about  8  centimetres 
(more  than  3  inches)  from  the  other."  * 

The  wound  in  the  stomach  is  next  closed  with  Lembert's  suture,  of  carbolized 
silk ;  or  the  method  employed  by  Mr.  Thornton,  p.  910,  may  be  made  use  of. 
The  sutures  should  pass  through  any  points  that  still  bleed  after  forcipressure  is 
stopped.  If  any  ligatures  are  really  required,  fine  chromic  gut  should  be  used. 
Perhaps  the  introduction  of  a  sponge  during  the  insertion  of  the  sutures  may 
facilitate  this  step  by  everting  the  mucous  membrane.  When  the  stomach  is 
soundly  closed,  the  sponges  are  removed  from  the  peritonaeal  sac,t  the  viscus 
replaced,  and  the  wound  in  the  abdomen  carefully  closed.  It  should  be  noted 
that  in  Mr.  Haggard's  case  "  terrific  bleeding  followed  the  incision  "  into  the 
stomach,  and  was  difficult  to  arrest  completely  during  the  suturing  of  the 
stomach.  Pure  blood  was  vomited  on  the  third  day,  and  about  two  teaspoonfuls 
on  the  sixth.  As  Mr.  Treves  points  out  (loc.  infra  cit.),  if  care  is  taken  to  make 
the  opening  in  the  stomach  only  large  enough  to  just  admit  the  index  finger,  it 
will  be  securely  plugged. 

Mr.  Treves  has  published  (Brit.  Med.  Journ.,  1889,  vol.  i.  p.  1105)  another 
successful  case  of  this  operation.  The  mischief  here,  perhaps,  arose  in  a  kick 
from  a  horse  three  years  before.  The  pylorus  was  at  first  difficult  to  define.  It 
appeared  to  be  imbedded  in  a  mass  of  almost  cartilaginous  hardness,  which 
was  firmly  adherent  to  the  under-surface  of  the  liver.  Not  only  the  pylorus 
itself,  but  the  stomach  as  well,  for  some  3  square  inches,  was  in  like  manner 
adherent.  The  adhesions  were  inflammatory,  and  were  divided  as  freely  as 
possible,  but  it  was  found  impossible  to  entirely  separate  the  stomach  and 
pylorus  from  the  liver.  The  pylorus  was  dilated,  first  with  the  index,  then  the 
middle  finger  of  the  right  hand,  and  finally  with  both.  The  recovery  was  only 
complicated  by  an  attack  of  vomiting  on  the  seventh  day.  The  patient  was  seen 
free  from  all  stomach  trouble  a  year  later. 


*  However  the  dilatation  is  effected,  it  should  be  kept  up  for  a  few  minutes. 

t  If  any  cleansing  of  the  peritonamm  is  required,  this  will  be  done  now.  To 
prevent  any  chance  of  leakage,  sutures  should  be  placed  at  the  very  angles  of  the 
wound,  or  even  beyond  them  (Fig.  183). 
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The  after-treatment  will  be  much  the  same  as  for  gastrotomy  (p.  91c-)  pro 
Loreta  feeds  his  cases  by  the  mouth  very  early,  if  needful — "  on  the  fourth  di 
{Haggard);  according  to  his  own  paper,  on  the  same  evening,  in  his  first  ca 
he  gave  every  half-hour  teaspoonfuls  of  the  yolk  of  an  egg  beaten  up  wit] 
Marsala.    The  condition  of  the  patient,  and  the  way  in  which  enemata 
retained,  must  decide  this  point.    If  the  suturing  be  efficient,  a  little  mill 
and  barley-water  with  a  few  drops  of  brandy  may  be  given  six  hours  after  th 
operation. 

PYLOROPLASTY. 

1 

This  is  a  scientific  advance  on  Prof.  Loreta's  operation  for  the  relief  of  non 
malignant  strictures  of  the  pylorus,  e.g.,  those  due  to  corrosive  poisoning,  injury 
and  chronic  gastritis.  We  owe  the  operation  to  Heineke  and  Mikulicz  who 
performed  it  independently  in  1886  and  1887. 

In  pylorectomy  a  definite  plastic  operation  replaces  a  divulsion  performed  more 
or  less  in  the  dark.  The  two  operations  are  very  well  contrasted  by  Mr.  Pearce 
Gould  in  an  instructive  paper  {Lancet,  1893,  vol.  i.  p.  1 183).  "  Of  the  two  methods 
of  obtaining  a  wider  pylorus,  pyloroplasty  was  chosen  as  safer  and  more  likely  to 
be  permanently  successful  than  Loreta's  operation  of  divulsion.  Both  operations 
entail  incision  into  the  stomach  and  subsequent  suture  of  the  wound ;  so  far  their 
perils  are  the  same.  But  whilst  pyloroplasty  consists  of  a  clean  cut  through  tin- 
anterior  wall  of  the  pylorus,  where  it  is  most  free  from  large  vessels  and  under 
the  operator's  eye,  the  effects  of  divulsion  are  not  seen  and  may  be  more  or  lese 
than  the  surgeon  intends,  and  may  be  inflicted  upon  important  vessels.  The 
statistics  of  Loreta's  operation  show  cases  of  death  from  complete  rupture  of  the 
pylorus  on  its  posterior  aspect,  and  also  from  hemorrhage ;  the  plastic  operation 
is  entirely  free  from  these  dangers.*  A  further  most  important  consideration  is 
the  question  of  relapse.  Divulsiou  has  been  followed  by  recurrence  of  the  stric- 
ture, and  in  many  cases  the  operation  has  been  repeated,  and  looking  to  analogous 
cases  this  is  what  one  would  expect.  A  sudden  dilatation  of  the  stricture'! 
urethra  or  rectum  is  well  known  to  be  followed  by  relapse  unless  special  means 
are  used  to  maintain  the  enlargement ;  all  such  special  means  are  inapplicable  in 
the  case  of  the  stomach.  Stretching  the  pylorus  may  consist  of  overstretching 
the  muscular  ring,  analogous  to  stretching  the  sphincter  ani — this  may  be  entirely 
satisfactory  in  its  result ;  on  the  other  hand,  it  may  effect  a  tearing  and  stretching 
of  fibroid  or  cicatricial  tissue — a  process  known  to  be  very  unsatisfactory  in  many 
cases.  Pyloroplasty,  on  the  other  hand,  introduces  new  and  presumably  healthy 
tissues  into  the  pyloric  ring,  tissues  with  no  tendency  to  contract.  In  this  con- 
nection it  is  interesting  to  remember  the  results  obtained  by  the  free  division  of 
the  palmar  fascia  in  Dupuytren's  contraction.  Not  only  is  the  shortened  fascia 
lengthened,  but  the  indurated  tissue  softens  down  and  all  signs  of  the  malady 
may  disappear." 

Operation  (Fig.  245). — The  preliminary  treatment  as  to  diet,  and  washing 
out  the  stomach  is  that  given  at  p.  919.  The  abdomen  having  been  opened  by  a 
free  incision  either  in  the  linea  alba  or  semilunaris,  and  all  haemorrhage  stopped, 
the  pylorus  is  found,  brought  out  of  the  wound  if  possible,  and  in  any  case  well 
packed  around  with  tampons  of  iodoform  gauze  or  sponges  wrung  out  of  carbolic 
acid  lotion  (1  in  20).    Adhesions  between  the  pylorus  and  omentum,  or  between 

*  Mr.  P.  Swain,  of  Plymouth,  whose  operative  experience  is  well  known,  has 
candidly  published  [Lancet,  1892,  vol.  i.  p.  87)  two  cases  of  digital  dilatation  of  the 
pylorus  which  ended  fatally.  Both  patients  were  in  very  weak  condition  ;  one 
died  of  continued  vomiting.  In  the  other,  the  duodenum,  which  was  very  thin, 
was  torn  quite  through,  behind,  at  its  junction  with  the  pylorus. 
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vlorus  and  the  liver,  may  need  separating.  A  transverse  incisfon  is  then  made 
Pnto  the  anterior  wall  of  the  stomach  just  internal  to  the  pylorus,  by  which  the 
■tricture  is  examined  from  within.  The  incision  is  next  prolonged  transversely 
through  the  strictured  pylorus  into  the  duodenum,  making  it  about  two  inches 
ong.  Anv  vessels  which  spirt  must  be  clamped.  Any  contents  of  the  stomach 
which  may  escape  are  carefully  removed  on  gauze.  The  transverse  incision  is 
then  widely  opened  out  by  two  blunt  hooks,  placed  in  the  centre  of  each  side  ; 
his  produces  a  wound  of  lozenge  shape,  which  is  united  so  as  to  form  a  vertical 
ne>  Any  soiled  sponges  or  tampons  being  renewed  the  sutures  are  inserted  in  a 
louble  row.    There  are  several  ways  of  doing  this.    A  continuous  suture  uniting 


Fig.  245. 


Pyloroplasty  shown  diagrammatically.  Above  the  stomach,  to  the  left  hand  of 
the  figure,  shows  a  linear  incision  in  the  contracted  pylorus ;  in  that  to  the  right 
the  viscus  is  shown  at  the  completion  of  the  operation.  Below  are  shown,  from 
left  to  right,  (1)  the  linear  incision  in  the  pylorus  ;  (2)  the  same  dilated  ;  (3)  the 
incision  with  its  upper  and  lower  angles  retracted  and  with  a  few  sutures  in  place  ; 
(4)  the  wound  as  it  finally  appears  when  closed.    (Esmarch  and  Kowalzig.) 


he  mucous  membrane  and  a  row  of  Lembert's  sutures  (Fig.  183)  carried  well  into 
he  muscular  coats  would  be  simple  and  efficient.  Fine  silk  should  be  used  on 
■rdinary  round  sewing  needles.  To  strengthen  the  line  of  suture  any  tags  of 
■eritonaeal  adhesions  which  have  been  separated  and  left  attached  near  the 
acision  may  be  brought  together  and  fixed  over  it  by  a  few  points  of  suture, 
.'he  after-treatment  will  be  that  given  at  p.  914. 
Successful  cases  will  be  found  recorded  by  Mr.  Page  of  Newcastle  ( Lancet,  1892, 
ol.ii.  p.  84)  ;  Mr.  Gould,  loc.  supra  ext. ;  Mr.  Morison  {Lancet,  1895,  v°l-  i-  P-  396). 
'Ir.  Gould  quotes  several  foreign  operators,  and,  having  collected  twenty-three  cases 
inrls  the  mortality  to  be  about  25  per  cent.  Mr.  M.  Robson  {Brit.  Med.  Journ., 
895,  vol.  ii.  p.  124)  in  two  successful  cases  made  use  of  his  decalcified  bone- 
obbin  (p.  S36).  This,  besides  steadying  the  line  of  sutures  for  twenty-four  or 
orty-eight  hours,  secures  an  immediately  and  thoroughly  patent  channel.  It  is 
ot  stated  whether  any  difficulty  was  met  with  in  inserting  the  bobbin. 

PYLORECTOMY.    EXCISION  OF  THE  PYLORUS. 

This  operation,  which  we  owe  especially  to  German  surgeons— 
■g.,  Billroth,  Wolfler,  Gussenbauer,  and  v.  Winiwarter— has  never 
>een  definitely  accepted  in  English  surgery.  The  very  high  mor- 
ality and  the  rapidity  of  recurrence  have  led  surgeons  to  turn  to 
ucn  operations  as  gastrojejunostomy,  and  in  a  few  cases— too 
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few  at  present — to  the  combined  operations  of  pylorectomy  an 
gastro-dnodenostomy.    At  first  sight  the  very  high  mortality  an! 
the  very  brief  duration  of  cure  would  appear  to  utterly  condem  :  • 
pylorectomy. 

Winslow  (Amer.  Journ.  Med.  Sci.,  1885,  N.8.  vol.  lxxxix.  p.  345)  collected  flft 
five  cases  in  which  pylorectomy  was  performed  for  cancer.  Of  these,  forty-oi 
died  from  the  effects  of  the  operation,  giving  a  mortality  of  about  76  per  cen  • 
Mr.  Butlin  (Opcr.  Surg,  of  Mali g.  Bis.,  p.  217)  quotes  Bramer  ( Cent.  f.  Chh\ 
18S5,  p.  54S)  as  having  collected  seventy-two  cases  of  pylorectomy  for  cancel 
of  which  fifty-five  died  from  the  operation,  a  mortality  again  of  about  76  p,  [ 
cent. 

Duration  of  Cure. — Mr.  Butlin  (lor.  supra  cit.)  shows  that  all  the  cases  whic 
have  been  properly  reported  were  either  dead  or  suffering  from  recurrence.  A  I 
save  one  died  in  a  period  of  from  four  to  eighteen  months.  The  exception  wj4 
one  of  Wolfler's.  which  remained  well  for  a  year,  and  then  had  recurrence  in  th| 
cicatrix,  which  was  operated  on.  Later  on  the  groin  glands  became  afi'ectec  I 
and  four  years  after  the  pylorectomy  the  patient  was  dying  slowly  of  cancerotl 
recurrence.  In  Mr.  Butlin's  words,  "  There  is  not  one,  therefore,  of  those  whj 
recovered  from  the  operation  who  can  be  claimed  to  have  been  really  cured  cl 

the  disease  Yet  the  cases  in  which  recovery  from  the  operation  tool 

place  were,  so  far  as  could  be  judged,  singularly  favourable  for  the  operatioi 
In  the  very  large  majority  of  them  the  disease,  which  was  very  limited  in  exten'  i 
was  not  complicated  by  adherence  to  the  surrounding  parts,  while  the  glands,  a  I 
far  as  could  be  seen,  were  not  affected  by  the  cancer." 

Mr.  Butlin  goes  farther  when  he  states  his  belief  that,  while  no  patients  hav 
been  cured  by  this  operation,  the  relief  it  gives  is  not  likely  to  be  abiding,  as  th 
recurrence  in  several  has  taken  place  in  situ,  and  as  this  causes  as  much  sufferin 
as  the  primary  disease. 

With  regard  to  statistics,  it  may,  I  think,  also  be  remarked — (1)  that  a  very  larg 
number  of  these  cases  have  been  treated  by  hands  especially  practised  in  thi 
operation,  and  yet  the  mortality  is  extremely  high  ;  (2)  that  the  statistics  do  no^ 
give  the  whole  mortality,  as  it  is  highly  probable  that  a  large  number  of  opera 
tions  have  been  performed  with  unsuccessful  results,  and  therefore  have  not  bee: 
published. 

But,  in  justice,  the  above  most  unfavourable  opinion  requir 
qualification.  It  must  be  remembered  that  the  results  on  which  i 
is  based  are,  in  great  measure,  due  (i)]tb  the  method  employee 
having  been  that  of  end-to-end  direct  union  by  suture,  necessarily 
prolonged  even  in  skilled  hands,  and  always  risky  from  the  diffi- 
culty in  adapting  the  larger  stomach  end  to  the  smaller  duodenum 
(2)  to  very  many  of  the  cases  having  been  quite  unfit  for  such  ai 
operation  as  pylorectomy,  and  only  having  been  submitted  to  ii 
because  at  that  time  there  was  no  approved  alternative  operatioi 
such  as  gastrojejunostomy.  It  is  certain  that  a  more  careful  selec- 
tion of  cases,  resort  to  operation  earlier,  and  an  employment  oi 
modern  methods,  which  will  replace  the  tedious  suturing,  such  as 
the  use  of  bobbins,  buttons,  &c,  or  the  resort  to  the  combinec 
operations  of  pylorectomy  and  gastro-duodenostomy,  will  largely 
reduce  the  mortality,  while  it  is  equally  certain  that  gastro- 
jejunostomy instead  of  or  without  a  pylorectomy  does  not  usually 
afford  any  great  prolongation  of  life,  though  it  alleviates  the  close 
of  it,  often  to  a  marked  degree. 
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T  support  of  the  above  more  favourable  opinion,  I  would  quote 
,)  J  k'ocher's  views  as  to  pylorectomy  :* 

^The  longest  period  during  which  life  can  be  prolonged  and 
ftndertd  tolerable  after  a  palliative  operation,  is  but  a  litt  e  over  a 
1  .  The  results  after  resection  of  the  pylorus  are  quite  different. 
{Znno-  the  recorded  cases  is  one  in  which  the  operation  was  per- 
wmed  by  Wolrler,  and  in  which  the  patient  lived  &  years 
f S  the  operation.  This  is  the  longest  period  of  survival  up  to 
It  present  time.  During  five  years  of  this  time  the  patient  had 
7„  digestive  derangement  and  no  local  recurrence.  She  died  from 
*hndular  recurrence  around  the  portal  fissure  and  m  the  iliac 
fossa  The  stomach  was  normal  in  form  and  size;  the  peptic 
chnds  were  absent  from  the  neighbourhood  of  the  scar,  but  the 
mucous  o-lands  and  the  muscular  bundles  were  well  preserved 
There  was  no  recurrence  in  the  stomach  itself.  Kydygier  reported 
the  case  of  a  woman  who  died  of  recurrence  2\  years  after  the 
operation,  having  been  entirely  free  from  complaint  for  years. 

As  a  permanent  recovery  has  not  been  published  up  to 
the  present,  we  consider  it  especially  valuable  to  record  a  case  in 
which  the  operation  was  performed  five  years  and  four  months  ago, 
and  in  which  there  is  at  present  no  sign  of  recurrence  ;  on  the 
contrary,  the  patient  (the  mother  of  a  medical  man)  enjoys  perfect 
health,  and  can  take  pretty  well  any  food."  \ 

Before  deciding  between,  on  the  one  hand,  a  pylorectomy,  either 
alone  or  combined  with  gastro-duodenostomy,  and,  on  the  other,  a 
gastrojejunostomy  only,  the  following  conditions  must  be  most 
carefully  considered  : 

i.  The  size,  fixity,  and  degree  of  displacement  of  the  pyloric 
orowth.  Is  the  mass  small,  circumscribed,  and  localised  to  the 
pylorus  ?— i.e.,  how  far  is  it  (a)  without  any  secondary  deposits  ? 
()3)  free  from  adhesions  ?  It  is  probably  quite  impossible  to  be 
certain  as  to  these  points.  While  in  many  cases  cancer  oi  the 
pylorus  may  remain  long  limited  to  the  pylorus  itself,  it  is  very 
liable  to  infect  the  omenta,  the  lymphatic  glands  around  the  head 
of  the  pancreas,  and  to  cause  secondary  growths  in  the  liver  and 
other  parts.J  Adhesions,  too,  are  very  frequently  §  met  with 
between  the  stomach  and  the  colon,  pancreas,  and  liver.  The 

*  They  are  taken  from,  the  translation  of  the  third  edition  of  his  Operative 
Swgery,  p.  132,  by  Mr.  Stiles  of  Edinburgh,  1895.  The  date  of  the  German 
edition  is  not  given. 

+  This  most  successful  case  of  Prof.  Kocher's  was  operated  on  by  his  method 
given  below  (p.  923).  It  is  not  stated  how  the  one  of  Wolfler's  which  also  sur- 
vived so  long,  was  performed. 

t  McArdle  (Dublin  Jown.  Med.  Set.,  vol.  lxxxiii.  p.  511),  having  collected  from 
the  statistics  of  different  writers  1342  cases,  states  that  the  pylorus  alone  was 
involved  in  802,  or  over  half  the  cases. 

§  The  statistics  of  Gussenbauer  and  Winiwarter  (Langenbeck's  Arch.,  Bd.  xix. 
P-  372>  1876)  show  that,  of  542  cases  of  cancer  of  the  pylorus,  adhesions  were 
present  in  370. 
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following  cases  show  how  easily  the  surgeon  may  be  mistaken  ii 
these  points.  In  Mr.  Southam's  patient  {Brit.  Med.  Journ.,  July  20  ! 
1882 — an  instructive  paper,  from  which  I  shall  again  quot. 
later),  aged  forty-three,  though  the  hard  nodular  mass  in  tin 
situation  of  the  pylorus  moved  with  respiration,  and  shifted  as  th< ' 
patient  moved  from  side  to  side,  though  the  symptoms  were  onb 
of  four  months'  duration,  and  the  disease  appeared  to  be  limitec 
to  the  pylorus,  there  was  a  mass  of  enlarged  glands  surroundinc 
the  head  of  the  pancreas,  and  some  slight  adhesions  of  the  stomac! 
to  these.    Mr.  Morris  mentions  a  patient  of  Prof .  Lietherin's  h 
whom,  though  the  growth  could  be  easily  moved  in  different  direc 
tions,  it  was  found  so  firmly  adherent  that  the  operation  had  to  hi 
abandoned. 

ii.  The  strength  and  age  of  the  patient.    The  general  condition 
power  of  repair,  &c,  must  be  sufficient  to  justify  the  patient  beincj 
submitted  to  an  operation  on  very  vital  parts,  which  will  certainh 
take  an  hour  and  a  half,  and  may  take  between  two  and  three. 

iii.  The  rate  at  which  vomiting,  pain,  and  emaciation  are  increas 
ing.    Where  this  is  marked,  pylorectomy  should  be  abandoned. 

iv.  The  amount  of  dilatation  of  the  stomach,  and  how  far  this 
yields  to  washing  out. 

Where  the  surgeon  remains  in  doubt  as  to  the  advisability  o:< 
pylorectomy  up  to  the  time  that  the  abdomen  is  opened,  tht 
presence  of  adhesions  between  the  stomach  and  adjacent  parts; 
liver,  pancreas,  &c,  the  existence  of  secondary  deposits  or  enlargec 
glands,  the  extension  of  the  disease  into  the  omenta — if  any  0: 
these  are  present — pylorectomy  should  be  abandoned. 

If  pylorectomy  be  decided  upon,  the  following  methods  may 
adopted  : 

i.  Pylorectomy,  with  direct  suture  of  the  divided  ends. 

Owing  to  the  time  this  method  takes,  it  is  not  to  be  recommended 
It  will  be  described  out  of  respect  to  the  Continental  surgeon: 
who  have  acted  as  pioneers  in  this  direction,  and  also  because  two 
recent  successful  cases  have  occurred  lately.*  ii.  Pylorectomy 
the  ends  toeing  directly  united  toy  some  such  means  as  Senn'j 
plates  or  Robson's  toobbin.  iii.  Combined  Pylorectomy  anc 
Gastro-duodenostomy,  these  operations  being  performed  ai 
the  same  sitting  and  consecutively.  iv.  Pylorectomy  anc 
Gastrojejunostomy  in  two  stages.  Here  the  gastro-jejunostomj 
is  performed  first  and  the  pylorectomy  a  few  days  later, 
i.  Pylorectomy,  with  direct  suture  of  the  divided  ends. 

*  One  by  Dr.  MacCormick,  of  Sydney  {Brit.  Med.  Journ.,  1892,  vol.  i.  p.  553) 
The  stomach  was  partly  closed  with  silk  Lembert's  sutures,  and  the  remainder  0 
this  viscus  united  to  the  duodenum  by  a  double  row,  ninety-eight  sutures  beim 
used  between  the  two  viscera.  The  operation  took  about  two  hours.  Feedins 
by  the  mouth  was  begun  two  days  after  the  operation.  A  good  recovery  followed 
The  second  case  is  published  by  Dr.  Adams,  of  Glasgow  {Brit.  Med.  Journ.,  1S96 
vol.  i.  p.  966).  Here  only  a  single  continuous  Lembert's  suture,  of  chromic  gut 
was  used,  both  to  close  the  superfluous  part  of  the  stomach  and  to  unite  the  tw« 
viscera.    The  operation  took  an  hour  and  was  entirely  successful. 
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Hnn  -For  some  days  before  the  operation  the  stomach  should  be 
Vfout  wS 7t  epid  wTr,  s/phon-fashion,  by  an  india-rubber  tubeand  funnel 
^hf  contents  come  out  clear,  this  being  done  more  frequent  y  according  to  he 
tiU  the  contents  0  immediately  before  the  operation  *  the 

s  al  washed  out  with  some  dilute  aseptic  solution,  as  weR  diluted 
Str^.t  cic  °o  boro-glyceride  (1  in  30),  or  potassium  permanganate.    For  some 
#all!ybefo  tnd  the  patient  must  be  fed  with  that  food  which  is  found  to  cause 
U  !  IS    In  Mr.  Southam's  case  this  was  found  to  be  peptonized  milk  and 
t   The  bowels  should  be  well  cleared  out  with  enemata,  and  every  pre- 
0U S on  at  the  time  of  the  operation  should  be  taken  against  shock-viz  wrapping 
T tte  pa  ent  well,  a  hot-water  bed,  hot  bottles,  bandaging  the  limbs  in  flannel 
wSLC  head  low,  the  administration  of  ether  if  possible,  or  A.O.E.,  for  the 
Ser  part  of  the  operation,  and  subcutaneous  injections  of  ether  and  brandy 
°  v'rToL  Incisions  have  been  made-viz.  :  (1)  A  vertical  one  in  the  linea  alba 
,  L  the  umbilicus.    (2)  A  vertical  one  in  the  right  linea  semilunaris,  or  through 
the  rectus,  separating  its  fibres  so  as  to  avoid  hemorrhage  (p.  900).    (3)  Obliquely 
5  nm  above  downwards,  and  from  within  outwards,  between  the  umbilicus  and 
ht  ribs    (4)  More  transversely  over  the  tumour.    Either  of  the  last  two  gives 
more  room  and  thus  better  access  to  the  growth.    But  as  both  are  accompanied 
Shmore  hemorrhage,  and  are  much  more  difficult  to  close  J-a  point  which 
miv  be  of  much  importance  at  the  close  of  such  an  operation-they  should  not  be 
made  use  of     Suture  of  a  divided  retracted  rectus  is  most  embarrassing  if  there 
be  any  distension  of  the  abdomen.    All  hemorrhage  having  been  first  arrested 
the  transversalis  fascia  and  peritoneum  are  pinched  up  and  opened  so  as  to  admit 
two  fin-ers,  which  examine  the  growth  ;  the  presence  of  adhesions  or  enlarged 
riands"  invasion  of  the  liver,  pancreas,  or  colon,  or  curvatures  of  the  stomach 
itself  'if  the  disease  is  so  localized  as  to  allow  the  surgeon  to  go  on,  the  opening 
in  the  peritoneum  is  enlarged  so  as  to  get  a  better  view  of  the  disease,  and  to 
enable  the  mass  to  be  drawn  forwards  with  vulsellum-f orceps.    This  having  been 
done  as  much  as  possible,  the  stomach  is  packed  around  with  hot  carbohzed 
towels  or  sponges,  so  as  to  prevent  any  escape  of  fluids  into  the  peritoneal  sac 
The  omenta  are  next  separated  §  with  scissors,  either  between  double  ligatures  of 
chromic  gut  previously  passed  with  an  aneurism-needle,  or  between  large  parrs  of 
omental  clamp-forceps  ;  the  tissues  being  very  thin  it  is  not  necessary  to  take 
much  time  in  tying  them  bit  by  bit.    Any  suspicious  lymphatic  glands  must  be 
removed. 

Excision  of  the  Diseased  Pylorus.—  Previous  to  this,  iodoform-gauze  tampons  or 
sponges  should  be  still  more  carefully  packed  around  the  stomach, ||  and  the 
duodenum  should  be  secured,  either  with  some  form  of  clamp  (Fig.  212),  or  by  a 
strip  of  iodoform-gauze  clamped,  or  by  an  assistant's  fingers,  wide  of  the  disease. 
The  duodenum  is  then  cut  through,  as  in  Fig.  246,  with  scissors,  at  least  half  an 
inch  from  the  disease.    This  incision,  oblique,  so  as  to  diminish  as  far  as  possible 

*  In  Mr.  Southam's  case  the  need  of  this  final  washing  was  proved  by  the  fact 
that  a  quantity  of  dark-coloured  grumous  matter  was  brought  away,  which  other- 
wise might  have  escaped  into  the  peritoneal  sac. 

t  If  possible,  the  only  food  taken  by  the  mouth  for  twelve  hours  before  the 
operation  should  be  champagne  or  Valentine's  meat-juice. 

t  In  Mr.  Southam's  case,  the  incision,  6  inches  long,  was  made  2  inches  above 
the  umbilicus,  and  across  both  recti ;  the  contraction  of  these  muscles  led  to  much 
difficulty  in  adjusting  the  abdominal  wound. 

§  Care  must  be  taken  only  to  detach  the  omenta  over  the  area  corresponding 
to  that  which  is  to  be  removed. 

II  It  will  add  greatly  to  the  safety  of  the  operation  if  the  pylorus  can  be  so 
drawn  out  of  the  wound  that  a  flat  sponge  can  be  placed  within  the  peritoneal 
sac,  and  iodoform  gauze  packed  around  the  now  isolated  pylorus. 
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the  difference  in  the  openings  in  the  stomach  and  duodenum,  is  made  wiH 
series  of  clean,  careful  snips,  any  bleeding  points  beine  secured  ,7 1 
Spencer  Wells'  forceps  if  few,  and  with  flao  chromic  gut  ff  numerous.    Any  £ 

Fig.  246."  which  escapes  must  b, 

mopped  up  with  0 
caught  on  asepti 
sponges,  and  one  0- 
these,  fastened  tostrin 
may  be  introduced  into 
either  viscus,  if  it  v,il 
facilitate  the  suturing. 
This  step  may  also  be 
rendered  easier  by  divid- 
ing the  stomach  only 
partially  at  nrst,suturing 
this  part  and  then  com- 
pleting the  division.  All 
the  sutures  should  not 
be  cut  short  as  tied  ;  if 
the  operator  leaves  some 
long  (clamped  in  for- 
ceps, so  as  not  to  be  in 
the  way)  it  may  give 
him  a  useful  hold  on  the  viscera  he  is  uniting.  Dr.  Adams  (loc.  supra  cit.)  found 
that  a  free  removal  of  the  mucous  membrane  from  the  edges  of  the  wound 
greatly  facilitated  uniting  them. 

The  section  of  the  stomach  has  been  made  in  different  ways. 
The  most  usual  one  is  shown  in  Fig.  246.    The  section  is  made 

obliquely,  with  the 


Oblique  division  of  the  stomach  and  duodenum  in  pylorec- 
tomy.  Billroth  in  this  case  made  half  the  division  of  the 
stomach  first,  united  this  with  "occlusion  sutures,"  next 
severed  the  rest  of  the  stomach,  then  the  duodenum,  finally 
uniting  this  to  the  greater  curvature.  (Billroth.) 


Fig.  247. 


Duodenum  united  to  the  greater  curvature ;  ten  occlusion 
sutures  unite  the  upper  part  of  the  cut  stomach.  (Billroth.) 


precautions  already 
given  in  the  case  of 
the  duodenum.  As 
the  cut  end  of  the 
stomach  is  so  much 
larger  than  that  of 
the  duodenum,  the 
former  must  be  re- 
duced by  sutiuing 
part  of  it  before  it 
is  completely  divi- 
ded. The  surgeon 
will  decide  whether 
he  will  unite  the 
duodenum  to  the 
greater  or  lesser 
In  the  former  case 


curvature,  or  to  the  part  between  the  two.f 
he  cuts  the  stomach  from  above  downwards,  and  from  left  to  right, 
and  it  will  be  well  to  unite  that  part  of  the  stomach  which  will  be 


*  This  and  the  next  four  figures  are  taken  from  Prof.  Billroth's  Clinical  Surgerg, 
pt.  iii. 

t  Prof.  Billroth  prefers  uniting  the  duodenum  to  the  greater  curvature. 
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flnooB  before  the  section  is  completed  (Fig.  247)-  The  same 
3Upe tt followed  if  the  duodenum  is  united  to  the  esser  curva- 
00X11  but  here  the  section  is  made  from  below  upwards,  and  from 
riW  to  left  Figs.  248,  249,  show  the  mode  of  uniting  the 
duodenum  midway  Fig.  24s. 

between   the  two 
curvatures. 

Closure  of  the 
Stomach,  and 
Union  of  this  and 
the  Duodenum. — 
That  part  of  the 
stomach  which  is 
superfluous  is  closed 
with  carbolized-silk 
sutures,  inserted  by 
Lembert's  method, 
the  sutures  being- 
left  long  and  held  (Billroth.) 
in  forceps,  so  as  to  ...  .,, 

steady  and  move  the  stomach  and  thus  facilitate  its  union  with  the 
duodenum.  The  clamp  on  the  latter  being  removed,  it  is  united  to 
the  neater  or  lesser  curvature,  or  centre,  as  follows,  beginning  with 
sutures  passed  from  within  (Fig.  250).  These,  of  fine  carbolized 
silk,  are  passed  with  a  needle  in  a  holder,  first  at  the  cut  edge  of 
the 'stomach  between  the  mucous  and  muscular  coats,  carried  on 


Fig.  249. 


Fig.  250. 


Insertion  of  the  posterior  ring  sutures 
from  within.  (Billroth.) 

between  the  muscular  and  serous  then  through  the  same  layers  of 
the  duodenum,  and  finally  brought  out  between  these  layers  and 
the  mucous  membrane  at  the  cut  edge  of  the  duodenum.  When 
the  posterior  aspect  of  the  two  viscera  is  thus  soundly  closed,  the 
anterior  one  is  united  by  Lembert's  suture.  The  needles  employed 
are  fine  curved  ones  for  the  sutures  inserted  from  within,  and 
round  straight  ones,  No.  5,  for  the  rest.    If  there  is  any  doubt  as 
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to  the  security  of  the  sutures,  an  omental  graft  may  be  uSe, 
(Iigs.  219  to  221).  Dr.  Adams  employed  one  of  these  in  his  case 
(p.  918),  where  he  employed  but  one  row  of  catgut  sutures. 
<  Care  must  bo  taken  in  inserting  the  sutures  to  avoid  the  forma 
tion  of  any  folds  (Billroth).  The  same  surgeon  says  it  is  well 
to  put  a  few  additional  superficial  sutures  at  the  point  where  the 
borders  of  the  duodenum  join  those  of  the  stomach.  If  the  stomach 
contains  fluid  in  spite  of  the  washing  out,  it  must  be  mopped  drv 
with  carbolized  sponges  kept  for  this  purpose  alone,  and  it  may  be 
a  help  to  introduce  sponges  tied  on  to  silk  into  the  cut  ends  while 
the  sutures  are  being  inserted,  withdrawing  them  before  the 
stitches  are  tightened.  The  sutures  being  carefully  looked  over 
and  cut  short,  a  little  iodoform  is  rubbed  in,  the  sponges  or  towels 
removed,  and  the  stomach  replaced.  If  any  fluids  have  escaped 
into  the  peritongeal  sac,  this  must  be  carefully  cleansed  (p.  816). 
The  abdominal  wound  is  then  closed  in  the  usual  way  and  the 
dressings  applied. 

After-treatment. — This  will  be  conducted  on  much  the  same 
lines  as  after  gastrotomy  (p.  910).  Mr.  Butlin  (loc.  supra  cit) 
points  out  that  these  patients,  much  let  down  and  exhausted,  will 
not  last  long  on  the  administration  of  ice  and  nutrient  enemata 
only.  After  the  first  twenty-four  hours  teaspoonf uls  of  milk,  Valen- 
tine's meat  juice,  raw  beef  juice,  barley  water,  and  a  few  drops  of 
brandy  or  champagne,  should  be  given,  at  first,  every  half-hour  or 
hour,  and  gradually  increased  up  to  two  pints  in  the  twenty-four 
hours  at  the  end  of  a  week. 

ii.  Pylorectomy,  the  ends  being  directly  united  by  some 
such  means  as  Senn's  plates,  Mayo  Eobson's  bobbin,  &c. — By 
this  means  the  time  consumed  by  direct  suturing  is  considerably 
shortened.  Dr.  Rawdon  of  Liverpool  was,  I  believe,  the  first  in 
this  country  thus  to  improve  the  technique  of  pylorectomy  (Brit. 
Med.  Journ.,  1890,  vol.  i.  p.  323). 

After  division  of  the  omenta  {vide  supra,  p.  919)  and  resection  of  the  diseased  1 
pylorus,  the  stomach-opening  was  partially  closed  by  a  continuous  silk  Lembert's 
suture,  commencing  at  the  lesser  and  stopping  one  inch  from  the  greater 
curvature,  thus  leaving  an  opening  large  enough  to  admit  a  Senn's  plate 
cut  circular.  A  similar  plate  was  introduced  into  the  duodenum,  all  four  silk 
threads  being  passed  through  the  walls  a  short  distance  from  the  cut  edges.  The 
case  recovered  and  lived  for  five  years,  nearly  four  of  these  being  passed  in 
perfect  health.  Three  years  and  eight  months  after  the  operation  hsematemcsis 
occurred,  followed  six  months  later  by  dyspepsia  and  a  small  swelling  under  the 
cicatrix  which  steadily  increased.  At  the  autopsy  nearly  the  whole  of  the 
stomach  was  occupied  by  a  large  ulcer.  There  were  no  secondary  growths.  Ihe 
close  of  the  case  is  given  {Lancet,  July  13,  1895)  by  Dr.  W.  H.  C.  Davey,  to  whom 
we  are  also  indebted  for  the  account  of  Dr.  Eawdon's  operation. 

Mayo  Eobson's  bobbin  will  be  an  improvement  on  the  above 
method.  Full  directions  for  its  use  in  end-to-end  junctions  are 
given  at  p.  836.  But  though  by  the  above  mechanical  means  the 
lengthy  process  of  suturing  will  be  rendered  shorter  and  safer, 
the  difficulty  of  adjusting  securely  the  larger  stomach  end  to  the 
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smaller  duodenum  still  remains,  and  for  these  reasons  I  prefer  the 
„orAtion  which  follows. 

°Pm Combined  Pylorectomy  and  Gastro-duodenos omy,  the 
two  operations  being  performed  at  the  same  time.-This  double 
TrX  though  at  first  sight  severe,  has  the  following  great 
°£ntaffes  ovei-  a  pylorectomy  performed  by  direct  suture  or  a 
SSSSSiSamy  alo^e.  It  affords  an  opportunity  of  attempting 
£  remove  the  disease  by  the  pylorectomy,  while  the  gastro-duoden- 
rlomv  o-reatly  shortens  the  time  consumed,  and,  preceded  by  a 
Sorectomv,  facilitates  making  the  junction  to  the  posterior  wall 
of  the  stomach,  thus  promoting  drainage  of  the  latter.  It  is  by 
this  method  that  Continental  surgeons  have  secured  results  so 
superior  to  our  own ;  Kocher  of  Berne  having  had  8  cases  suc- 
cessful out  of  10,  and  Liicke  of  Strasbourg  7  successes  running. 

(A )  Combined  Pylorectomy  and  Gastro-duodenostomy  by 
Kocher's  method  of  suture  only.— The  following  account  is  taken 
from  Kocher  {Operative  Surgery,  trans,  by  Stiles,  1895,  p.  134). 
All  the  eight  cases  operated  on  by  this  method  healed  completely. 
A  central  incision,  4  to  6  inches  long,  is  carried  downwards  below 
the  umbilicus  for  a  distance  corresponding  to  the  position  of  the 
tumour.  The  umbilicus  is  excised  and  all  haemorrhage  arrested. 
The  tumour  is  next  drawn  out  as  far  as  possible,  and  its  limits 
carefully  determined.  The  omenta  are  separated  above  and  below 
over  an  area  corresponding  to  the  amount  to  be  removed.  This 
separation  should  run  as  close  to  the  stomach  as  is  consistent  with 
complete  removal  of  the  disease,  and  is  effected  by  the  finger  or  a 
blunt  instrument,  all  bleeding  points  being  ligatured.  After 
isolating  the  tumour,  sterilized  gauze  is  passed  beneath  it  and 
around  the  duodenum  and  stomach,  so  as  to  prevent  their  contents 
reaching  the  interior  of  the  abdomen.  A  clamp  {vide  pp.  858, 
923,  925)  is  now  placed  upon  the  duodenum  close  to  the  edge 
of  the  tumour,  and  two  (these  being  in  line,  one  from  above  and 
the  other  from  below)  upon  the  stomach,  well  to  the  gastric  side 
of  the  tumour.  The  clamps  are  large  artery  forceps,  closed  by 
the  usual  catch.  They  may  be  closed  without  hesitation,  as  there 
is  no  danger  of  causing  necrosis  of  the  gastric  or  intestinal  walls. 
A  second  clamp  is  placed  upon  the  healthy  duodenum  parallel  to 
and  beyond  the  first,  and  the  intestine  is  then  cut  across  between 
them.  The  edge  of  the  gut  which  projects  beyond  the  clamp  is 
thoroughly  disinfected  by  means  of  a  small  swab  soaked  in  a 
1  in  1000  sublimate  solution.  The  divided  duodenum  towards  the 
side  of  the  growth  is  merely  wrapped  round  with  sterilized  gauze 
and  lifted  out  with  the  growth ;  the  other  end  of  the  duodenum  is 
folded  over  the  right  margin  of  the  wound  and  covered  provi- 
sionally with  moist  gauze.  The  assistant  now  grasps  the  stomach 
from  above  and  below  between  the  forefinger  and  thumb,  or 
between  the  index  and  middle  fingers  of  each  hand,  in  order  to 
close  it  securely;  and  after  placing  a  ring  of  gauze  over  the 
hands  of  the  assistant  and  round  the  stomach,  the  surgeon  cuts 
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across  the  latter  well  to  the  cardiac  side  of  the  two  clamps.  The 
new  growth  is  laid  aside,  and,  after  any  escaped  gastric  contents 
have  been  swabbed  up,  and  the  more  important  bleeding  vessels 
secured,  the  stomach  is  closed  by  a  continuous  silk  suture  which 
penetrates  all  three  coats.  The  projecting  edges  of  the  mucous 
membrane  are  thoroughly  cleansed  with  sublimate  solution.  The 
continuous  deep  suture  is  then  invaginated,  and  a  continuous 
Lembert's  suture  carefully  applied,  so  as  to  keep  the  serous  coats 
reliably  and  completely  approximated  in  their  whole  extent.  Any' 
gauze  which  is  soiled  having  been  changed,  the  assistant  grasps 
the  stomach  so  as  to  direct  its  posterior  wall  forward  and  to  the 
right.  _  The  posterior  wall  of  the  duodenum  (with  the  forceps  still 
clamping  it)  is  now  applied  to  the  posterior  wall  of  the  stomach  in 
such  a  way  that  a  continuous  posterior  serous  suture  may  be  com- 
fortably introduced  between  it  and  the  stomach  from  the  upper  to 
the  lower  edge  of  the  intestine.  It  is  only  now  that  the  forceps 
are  removed  from  the  duodenum.  The  escaping  contents  are 
thoroughly  removed  and  the  lumen  disinfected.  Ligatures  are 
applied  to  any  bleeding  points.  The  stomach  is  next  incised 
about  £  inch  from  the  posterior  serous  suture  for  a  distance  corre- 
sponding to  the  opening  in  the  duodenum.*  Anotlier  continuous 
posterior  suture  is  next  introduced,  this  one  taking  up  all  three 
coats.  The  ends  of  the  posterior  sutures,  which  have  been  lefi 
long,  are  now  re-threaded  and  employed  in  succession  for  the 
anterior  sutures,  the  order  being  reversed.  The  protecting  gauze 
having  been  removed,  the  lines  of  suture  are  again  thoroughly 
disinfected,  the  stomach  and  intestine  replaced,  and  the  wound 
closed.  Instead  of  uniting  the  cut  end  of  the  duodenum  into  an 
opening  in  the  stomach,  the  surgeon,  after  a  free  pylorectomy, 
might  close  the  end  of  the  duodenum  as  well  as  that  of  the 
stomach,  and  then  unite  the  viscera  by  Halstead's  or  some  other 
method  (p.  875). 

Kocher  emphasizes  the  following  points  as  essential  to  success :  (1)  The 
operation  must  be  performed  aseptically,  and  the  greatest  care  must  be  taken  to 
avoid  the  entrance  of  disinfectants  into  the  abdomen.  Sublimate  and  its 
substitutes  must  only  be  used  to  disinfect  the  lines  of  suture  and  those  areas  of 
peritonaeum  which  have  been  directly  contaminated  by  the  gastro-intestinal 
contents.  Kocher  thinks  that  collapse  is  often  due  to  the  too  free  use  of  such 
disinfectants.  Even  during  a  very  prolonged  operation,  salt  solution  should  be 
employed  exclusively  for  the  swabs  and  all  the  gauze  placed  around  the  wound. 
To  prevent  the  entrance  of  gastro-intestinal  contents,  it  is  essential  to  use  plenty 
of  soft  gauze.  (2)  As  advocated  by  Rydygier  and  Lauenstein  all  the  sutvret,  the 
superficial  serous,  and  the  deeper,  which  take  up  the  whole  thickness  of  the  wall, 
must  be  continuous  and  without  the  least  interruption  from  one  end  of  the  wound 
to  the  other  ;  this  is  why  Kocher  so  strongly  urges  leaving  the  ends  of  the 
posterior  sutures  long  after  knotting  them,  so  that  they  may  be  again  reliably 
knotted  with  the  anterior  sutures.  A  perfectly  secure  closure  is  thus  attained, 
and  there  is  not  the  slightest  necessity  to  prove  that  the  suture  is  water-tight, 


*  The  intestine  is  held  vertically  against  the  stomach  while  it  is  being  sutured, 
and  the  opening  in  the  stomach  is  made  vertically  also. 
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.  ^stending  the  intestine.  Another  reason  for  carrying  the  continuous  suture 
louX  the  entire  thickness  of  both  gastric  and  intestinal  walls  is  that  only  by  this 
Scan  reactionary  hemorrhage,  which  has  been  the  cause  of  a  certain  number 
JEd  cases,  be  prevented  with  certainty.  Fine  strong  silk  must  be  used  for 
?L  sutures  not  the  less  reliable  catgut.  Kocher  has  not  seen  any  of  the 
Advantages  ascribed  to  silk.  He  considers  that  Senn's  method  is  more 
complicated  than  his  own,  and  that  its  results  have  not  quite  fulfilled  expec- 
tations (3)  The  employment  of  clamps.  Kocher  considers  these  absolutely 
neoessary  for  the  closure  of  the  cancerous  portion,  both  on  the  duodenal  and  the 
gastric  side.  It  is  only  in  this  way,  as  he  has  pointed  out  (Centr.  f.  Chn:,  1883, 
No  45),  that  the  dangerous  escape  of  cancer  juice  can  be  prevented  with  certainty. 
The  clamps  have  the- following  additional  advantages— viz.,  that  the  intestine, 
and  move  especially  the  stomach,  can  be  cut  across  along  an  exact  line  at  the 
place  desired,  a  matter  which  is  otherwise  not  always  easy.  Further,  the  use  of 
clamps  greatly  shortens  the  operation.  They  produce  complete  closure,  and 
serve  as  convenient  handles  for  drawing  up  and  manipulating  the  parts.  They 
increase  the  possibility  of  completely  disinfecting  the  cut  edges  immediately 
after  the  section  by  preventing  their  slipping  back.  Lauenstein's  objection 
that  they  necessitate  removal  of  additional  sound  tissue  is  hardly  a  disadvantage, 
as  the  prospect  of  a  permanent  cure  is  thereby  increased.  As  to  other  disadvan- 
tages Kocher  is  convinced  that  they  cause  no  necrosis  if  the  operation  be  properly 
and  aseptically  performed.  He  has  no  hesitation  in  applying  a  clamp  to  the 
healthy  part  of  the  duodenum  where  it  is  afterwards  to  be  stitched.*  In  his  use 
of  clamps  Kocher  applies  no  elastic  covering  after  the  manner  of  Gussenbauer. 
nor  does  he  use  the  elastic  bands  of  Kydygier.  He  merely  clamps  them  firmly 
enough  to  thoroughly  close  the  intestine  and  stomach,  and  has  observed  that  the 
edges  of  both  bleed  actively  as  soon  as  the  clamps  are  removed.  Finally,  Kocher 
denies  that  the  clamps,  by  requiring  unnecessary  room,  necessitate  a  needless 
separation  of  the  mesentery,  as  stated  by  Lauenstein. 

(B.)  Combined  Pylorectomy  and  Gastro-Duodenostomy  by 
Senn's  Plates.— If  this  method  be  made  use  of,  the  liability  of  the  opening  to 
close,  which  has  been  noticed  so  frequently  after  the  employment  of  plates,  must  be 
remembered.  An  excellent  account  of  this  method  is  given  by  Mr.  Jessett  (Lancet, 
Oct.  24,  1 89 1  ;  Surg.  Dis.  of  the  Stomach  and  Intestines,  p.  33).  Mr.  Jessett 
recommends  saving  time  by  securing  the  vessels  which  run  along  the  curvatures 
with  an  aneurysm-needle  carrying  chromic  gut,  then  tying  the  great  omentum, 
securing  this  by  transfixing  it  like  an  ovarian  pedicle,  and  tearing  through  the 
lesser  one,  the  thinness  of  these  structures  rendering  it  needless  to  resort  to 
the  tedious  process  of  tying  them  piece  by  piece.  As  there  was  a  quantity  of 
fluid  still  present  in  the  stomach,  Mr.  Jessett  syphoned  this  off.f  The  ends  of 
the  stomach  and  duodenum  were  secured  with  a  continuous  suture  internally 
and  Halstead's  quilt  sutures  (Figs.  185,  230)  externally.  Broad  ligament  forceps 
were  used  on  either  side  of  the  growth  as  clamps.    When  the  time  came  to  make 

*  The  closure  of  the  cardiac  side  of  the  section  of  the  stomach  must  be 
effected  merely  by  the  hands  of  an  assistant. 

+  When  the  fluid  present  in  either  viscus  is  small  in  amount  it  may  be  caught 
on  sponges  before  the  mucous  membrane  is  cleansed.  If  any  sponge  is  intro- 
duced into  the  stomach  to  soak  up  fluid  and  to  facilitate  suturing,  it  should  be 
secured  on  silk.  Dr.  Bull  of  New  York,  with  most  praiseworthy  candour,  relates 
a  case  (New  York  Med.  Journ.,  1891,  vol.  i.  p.  42)  in  which,  fifteen  hours  after 
the  operation,  leakage  followed,  causing  fatal  peritonitis.  A  finger  had  been 
introduced  into  the  stomach  and  the  count  of  the  sponges  declared  correct,  but 
one,  concealed  in  the  cardiac  end,  had  escaped  the  finger  and  had,  later  on,  been 
forced  by  peristalsis  against  the  sutures. 
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the  sections,  that  through  the  stomach  was  made  between  the  upper  clamp  an 
an  assistant's  fingers,  that  through  the  duodenum  between  the  lower  clamp  and'- 
piece  of  tubing  clamped  with  Spencer  Wells'  forceps. 

(C.)  Combined  Pylorectomy  and  G-astro-Duodenostomy  hv 
means  of  a  Murphy's  button. — Full  directions  for  the  use  of  thb 
instrument  are  given  at  pp.  840,  873.  Gastroenterostomy  and  the 
following  special  directions  for  the  combined  operation  will  be 
found  given  by  Dr.  Murphy  (Lancet,  1895,  vol.  i.  p.  1041)  : 

The  omenta  above  and  below  are  tied  in  broad  pedicles  between  three  or  four, 
double  ligatures  and  divided,  the  pylorus  can  then  be  lifted  well  up  into  the  wound ' 
Gauze  having  been  then  well  packed  around,  two  clamps  are  placed  on  the 
stomach,  one  above  and  one  below  *  the  spot  to  be  divided.  A  circular  incision 
is  next  made  in  the  stomach,  including  the  serous  and  muscular  coats,  these  are 
reflected  for  half  an  inch  and  the  mucous  coat  cut  through.  The  latter  coat  is  ! 
then  closed  with  a  continuous,  and  the  serous  and  muscular  coats  with  a  contin- 
uous Lembert's  suture.  The  duodenum  is  next  divided  between  two  clamps,  and 
the  edges  treated  like  those  of  the  stomach.  Finally,  one  half  of  the  button 
having  been  placed  in  the  duodenum  and  the  other  in  the  posterior  wall  of  the 
stomach,  one  inch  from  the  line  of  suture,  the  two  are  pressed  together  and  the 
stomach  returned.  Four  cases  are  given  with  three  recoveries.  In  all  the  latter 
the  button  was  passed.  It  will  be  noticed  that  the  duodenum  was  united  to  the 
back  of  the  stomach,  a  step  which  is  rendered  easy  by  the  previous  pylorectomy 
and  which  promotes  the  passage  of  the  button. 

(iv)  Pylorectomy  and  Gastro-Jejunostomy  in  two  stages.— M. 
Quenu  {Rev.  de  Chir.,  Oct.  1895)  recommends  this  step.  The  gastro-jejunostomy 
performed  first  not  only  shortens  the  time  required  for  the  pylorectomy,  but 
improves  the  nutrition  of  the  patient.    The  use  of  a  Murphy's  button  is  advised. 
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The  object  of  this  operation  is  to  make  an  opening  between  the 
blocked  stomach  and  the  small  intestine  as  high  up  in  the  latter  as 
possible,  so  that  the  food  may  still  find  its  way  into  the  intestine 
and  there  meet  with  the  other  digestive  fluids. 

Indications. — It  may  be  made  use  of  in  malignant  Z  disease  under  the  two 
following  conditions  chiefly :  (i)  Together  with  pylorectomy  (p.  923). — This  is 
always  to  be  preferred  when  the  patient's  condition  admits  of  it,  and  the  surgeon 
decides  not  to  attempt  an  end-to-end  union.  This  combination  of  operations  has 
given  good  results  (p.  923) ;  it  enables  us  to  attempt  the  removal  of  the  disease, 
and  at  the  same  time  greatly  shortens  the  pylorectomy. 

ii.  Alone. — This  is  a  very  inferior  operation  to  those  of  pylorectomy  or  pyloro- 
tomy  and  gastro-duodenostomy  combined.  If  all  the  cases  of  gastro-jejunostomy 
which  have  been  performed  had  been  published  it  is  certain  that  the  results  both 


*  Any  pressure-forceps  will  suffice  on  the  side  nearest  the  disease. 

t  To  be  accurate  the  term  Gastro-jejunostomy  should  be  used  for  union  of 
jejunum  to  stomach,  gastro-duodenostomy  for  union  of  duodenum  and  stomach 
after  a  pylorectomy  (p.  923).  The  term  gastro-enterostomy,  which  has  been 
carelessly  used  for  either  of  the  above  operations,  should  be  dropped.  In  future, 
writers  should  specify  which  operation  they  refer  to. 

X  Gastro-jejunostomy  has  also  been  employed  in  cases  of  stenosis  of  the 
pylorus  not  of  a  malignant  character.  In  my  opinion  pyloroplasty  (p.  914)  or 
Loreta's  operation  (p.  912)  are  to  be  preferred. 
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prolonged  operation  and  to  «ppj7  a  ne £^  £  P  called)  gastro.3ejunos- 

gastro-enterostomy  or  as  it  should  hL  ^  .  (l)  whcre  the  malignant 

t0my'  S^fds^o1^oSeBtomaoh,or  where  it  is  too  fixed-e.,.,  to  liver 
disease  extends  too  far  into  ^  ^  ^  a  gastro.duodenostomy, 

or  pancreas- to  mate  a  pytoi         7,  ^  caQ  be  ^    (  ,  The 

i*Stm  nd  emac  aS  *  of  the  patients  must  not  be  so  marked  that  it  is  very 
cachexia  and  «^™n  °  £  an  operation  that  may  be  prolonged,  and 
^i^^^T^l^ta^-  very  vital  parts,  and  one 

^too^^e^fuUyrMerved  for  the  above  cases  it  will  be  called  for 
l  <  TnZm  Znoi  late  years,  but  will  be  found  in  these  to  give  great  relief. 

SSTSiSSe  to  perform  it,  as  gastrostomy  has  been  too  often  performed 
S  rant  disease  of  the  oesophagus,  in  cases  where  the  operation  comes  too 
,   tW  oatients  if  they  survive,  will  do  so  for  a  very  short  time,  succumbing  to 

TS^T^^L^  so  established  as  to  be  unalterable.    Dr.  Murphy  o 

X^e.  further  (Lancet,  iS95,  vol.  i.  p.  1040):  "  1 t  »  my  opinion  hat 
Ss  who  are  not  in  a  condition  to  stand  a  pylorectomyt  should  not  be 

SSea  upon-  The  relief  obtained,  even  when  gastroenterostomy  is  successful 
sChmited  that  it  does  not  justify  the  danger  and  discomfort  produced  by  he 
D  a Z,  notwithstanding  that  the  operation  can  be  performed  with  the  button 
n  f  om  five  to  seven  minutes.  These  patients  suffer  much  more  from  shock  in 
operation  than  those  with  non-malignant  disease,  and  the  regenerative  power  of 
the  tissues  with  malignant  disease  is  much  impaired." 

0peration.-The  preliminaries  are  the  same  as  those  already  given  for 
JoSomy  (p.  9i9).t  The  abdomen  having  been  opened  the  next  point  is  to 
Set  e  o'f  finding  the  jejunum  as  high  up  as  possible.  The  omentum  §  and 
Sn  having  been  pushed  upwards  and  to  the  right,  the  duodenojejunal  junction 
must,  if  possible,  be  seen  as  well  as  felt  where  it  emerges  under  the  pancreas 
close  to  the  vertebral  column  ;  these  last  two  being  good  landmarks^  to  feel  for 
This  is  one  of  the  essential  points  in  the  operation.  If  the  piece  of  small 
intestine  which  emerges  below  the  colon  be  chosen,  it  may  prove  to  be  low  down 
in  the  ileum.  If  the  wrong  end  of  the  small  intestine  be  thus  attached  to  the 
stomach,  the  food  taken  will  not  be  subjected  to  the  natural  processes  of 
digestion  and  absorption  and  the  prolongation  of  life  will  be  brief.  The  import- 
ance of  the  above  is  proved  by  the  fact  that  the  above  accident  has  occurred  to 
operators  of  such  experience  as  Mr.  H.  W.  Page  (Med.  Chir.  Trans.,  vol.  lxxn. 
p.  379). IF  Here  the  intestine  attached  to  the  stomach  was  the  ileum,  nine  inches 

*  Instances  which  do  and  which  do  not  justify  gastro-jejunostomy  would  be 
cases  where,  on  the  one  hand,  the  loss  has  been  only  two  pounds  m  several 
months,  and,  on  the  other,  that  of  a  stone  in  a  week  or  two. 

t  By  this  is  meant  a  pylorectomy  shortened  by  the  combined  operation  of  a 
gastro-duodenostomy  (p.  923). 

J  Some  Continental  surgeons,  in  order  to  avoid  the  risk  of  after-vomiting,  have 
made  use  of  cocaine  only.  In  an  operation  like  this,  of  uncertain  length,  and 
requiring  absolute  stillness,  general  anaesthesia  is  certainly  to  be  preferred. 

§  This  being  usually  thin  and  wasted  gives  but  little  trouble. 

II  This  method  is  usually  preferable  to  tracing  the  jejunum  down  from  the 
duodenum.  The  identification  of  the  jejunum  high  up  will  be  much  facilitated 
by  securing  an  empty  condition  of  the  intestines  beforehand. 

IT  This  paper,  one  of  the  earliest  English  ones  on  the  subject,  will  repay  careful 
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from  its  lower  end.    This  patient  lived  for  ten  weeks,  and  though  greatly  relieved 
from  vomiting  and  nausea,  began  to  lose  ground  at  the  end  of  six  weeks.    Mr.  ' 
Tage  quotes  some  other  cases,  a  striking  one  being  that  of  Lauenstein  ( Centr.  f,  h 
Chir.,  1 888,  p.  472).    Here  the  intestine  opened  was  only  fifteen  inches  from  the 
ileo-caical  valve.    The  patient  began  to  have  diarrhoea  on  the  fourth  day,  passed 
unchanged  food  in  her  stools,  and  died  on  the  eleventh  day. 

The  jejunum  having  been  made  certain  of,  high  up  in  its  course,*  it  may  he  ! 
united  to  the  stomach  by  one  of  the  following  methods  :  (1)  Suturing  alone. 
(2)  Senn's  plates.   (3)  Murphy's  button.   (4)  A  decalcified  bone 
bobbin.    Of  the  above  the  first  three  have  been  largely  tried.    Of  the  different' 
methods  of  suture  alone,  I  think  Halstead's  should.be  preferred,  as  giving  a  ven 
large  opening  with  ample  margin  for  contraction  and  a  very  efficient  suture. 
Senn's  plates  simplify  the  operation  greatly  ;  but  it  i6  certain  from  the  cases 
recorded  that  the  opening  is  liable  to  contract  most  seriously  later  on.    Murphy's  , 
button  has  scored  very  brilliant  successes  ;  it  is  the  simplest  and  quickest  of  all 
the  methods,  and  may  be  resorted  to  when  the  patient's  condition  does  not . 
justify  any  more  prolonged  method  such  as  suturing.    As  I  have,  however,  stated 
in  the  account  of  enterectomy,  the  very  simplicity  of  this  most  ingenious 
instrument  has  led  to  its  being  largely  resorted  to,  and  I  am  of  opinion  that 
there  are  a  considerable  number  of  cases  in  which  it  has  not  been  successful,  and 
which  have  never  been  reported.   The  decalcified  bone-bobbin  has  not  yet  been 
sufficiently  used  in  gastro-jejunostomy  for  a  definite  opinion  to  be  given ;  but 
judging  from  its  success  in  operations  on  the  intestine,  and  its  numerous  proved 
advantages,  I  expect  to  see  it  come  largely  into  use  here  also. 

(1)  Gastro-jejunostomy  by  Suture   alone.    (A)  Halstead's 
Method. — This  has  been  figured  and  described  at  p.  876.    Mr.  Bidwell  brought 
a  case  of  gastro-jejunostomy,  performed  in  this  way,  before  the  Clinical  Society  I 
( Trans.,  1894,  p.  11).    The  following  is  taken  from  his  account  of  the  operation  : 
"  A  portion  of  the  jejunum  was  held  in  contact  with  the  anterior  wall  of  the 
stomach  near  the  cardiac  end,  both  being  brought  outside  the  wound  and  packed 
around  with  sponges.    Six  quilt  sutures  (Fig.  230)  were  then  passed  between  the 
jejunum,  half  an  inch  from  its  mesenteric  attachment  and  the  anterior  wall  of 
the  stomach.    No.  8  straw  needles  had  been  previously  threaded  with  No.  9  silk, 
and  a  separate  needle  was  used  with  each  suture  ;  the  ends  of  each,  when  passed, 
were  clamped  with  pressure-forceps.  Great  care  was  taken  to  pick  up  and  include ! 
in  each  suture  some  fibres  of  the  submucous  coat,  as  strongly  recommended  by 
Dr.  Halstead.    Three  sutures  were  then  passed  at  the  end  of  this  row  of 
sutures  and  all  twelve  were  then  tied  and  the  ends  cut  short.    Six  similar  sutures 
w.ere  then  inserted  about  five- eighths  of  an  inch  in  front  of  the  former  row,  and ! 
each  was  clamped  with  forceps.    An  opening  about  one  inch  longt  was  then 
made  into  the  jejunum  and  stomach  between  the  two  rows  of  sutures.  Some 
frothy  mucus  and  blood  escaped  from  the  stomach,  and  the  growth,  which 
appeared  to  completely  occlude  the  pyloric  orifice,  was  easily  explored  by  the 
finger     A  point  of  suture  was  used  to  unite  the  mucous  membranes  of  stomach 
and  jejunum  above  and  below,  and  the  anterior  row  of  quilt  sutures  were  quickly 
tied,  some  boracic  acid  solution  was  allowed  to  flow  over  the  part  while  the 
sutures  were  being  tied.    The  anastomosis  was  now  complete."    The  patient  had 
great  relief  during  the  five  weeks  in  which  he  survived.    Mr.  Bidwell  believes 
that  this  method  of  Dr.  Halstead's  will  effect  a  more  satisfactory  union  than 


reading.  The  candour  and  fulness  of  detail  afford  a  model  and  example  to 
writers  of  the  present  day. 

*  A  sufficient  length  of  the  jejunum  must  be  allowed  for,  so  that  it  can  oe 
brought  easily  round  the  colon  (Fig.  254,  p.  934)- 

t  The  opening  should  be  much  more  free,  as  a  rule,  for  fear  of  contraction. 
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<!«nn's  Plates  without  taking  much  longer  in  application.  Though  he  had  not 
rl  the  method  before,  he  was  able  to  effect  the  anastomosis  in  twenty-five 
nutes    He  draws  attention  to  the  need  of  turning  the  loop  of  jejunum  half 

round  after  it  has  been  picked  up,  so  that,  when  it  is  fixed  to  the  stomach,  the 

ixes  of  peristaltic  action  correspond  in  the  two  viscera. 

'  (ii)  Gastrojejunostomy  by  (B)  Barker's  method  of  Suture  alone. 

—While  I  have  stated  above  why  I  consider  Halstead's  method  the  best,  I  shall 
describe  an  alternative  method  which  has  been  used  successfully.  It  is  that 
aiven  by  Mr.  Barker  {Brit.  Med.  Journ.,  Feb.  13,  1886)  :  "After  pushing  the 
omentum,  which  was  not  voluminous,  to  the  left,  the  first  part  of  the  jejunum  * 
was  caught  in  the  fingers,  and  a  loop  drawn  out  of  the  incision.  The  middle  of 
the  anterior  surface  of  the  stomach  f  was  also  drawn  out,  and  supported  all  round 
by  warm  carbolised  sponges.  I  now  passed  a  piece  of  india-rubber  tubing  through 
the  mesentery  at  each  end  of  the  loop,  and,  having  emptied  the  portion  of  gut  by 
gentle  pressure,  drew  the  ends  of  the  tubing  tight  enough  to  prevent  access  of 
the  contents  of  the  bowel  into  the  loop  to  be  operated  on,  and  fixed  each  piece  of 
tubing  with  catch-forceps.t  The  empty  loop  of  gut  was  now  laid  upon  the 
portion  of  stomach  to  be  opened,  and  a  longitudinal  fold  of  the  latter,  about 
1 J  inch  from  the  great  curvature,  was  pinched  up  between  the  finger  and  thumb 
of  the  left  hand,  together  with  the  collapsed  gut.  I  now  made  an  incision  about 
ii  inch  long  in  the  fold  of  the  stomach,  and  another  corresponding  in  the 
approximated  fold  of  gut.  These  incisions  only  penetrated  through  the  serous 
and  muscular  tunics,  and  left  the  mucous  coat  of  both  viscera  intact  for  the 
present.  §  Still  holding  the  parts,  as  before,  between  finger  and  thumb,  I  now 
united  the  corresponding  posterior  edges  of  the  wounds  by  a  continuous  suture, 
the  needle  entering  and  emerging  in  each  case  between  mucous  and  muscular 
coats,  and  the  threads  crossing  the  cut  edges  of  the  muscular  and  serous  coats. 
In  this  way  the  serous  surfaces  were  closely  united  from  end  to  end  before  either 
viscus  was  opened.  This  row  of  stitches  (which  were  about  |  inch  apart)  was 
carried  about  ^  inch  beyond  each  end  of  the  incision  in  the  coats  of  the  bowel. 
The  moment  had  now  come  to  open  both  the  stomach  and  intestine  completely, 
and  this  was  done  with  a  stroke  of  scissors  through  the  mucous  coat  in  each  case, 
special  sponges  being  ready  to  receive  any  fluid  which  might  escape.  A  few 
drachms  of  succus  entericus  flowed  from  the  bowel — little  or  nothing  from  the 
stomach  opening.  After  careful  cleansing,  the  anterior  borders  of  both  openings 
were  now  united  by  a  row  of  interrupted  fine-silk  sutures,  introduced  according 
to  Czerny's  method.  When  this  was  completed,  the  two  openings  were  securely 
closed,  but,  as  an  extra  precaution,  the  intestine  was  turned  over,  and  the  pos- 
terior suture  was  reinforced  by  a  second  row  of  interrupted  sutures,  placed  about 
i  inch  away  from  the  first.  The  anterior  was  then  similarly  reinforced  by  a  row 
of  continuous  siitures  taking  up,  as  before,  only  the  serous  and  muscular  tunics. 
Lest  there  should  be  any  '  kinking '  of  the  latter,  as  in  one  of  Billroth' s  cases,  I 


*  The  part  actually  brought  up  to  the  stomach  must  be  about  12  or  15  inches 
from  its  commencement,  so  as  to  come  up  without  any  tension. 

t  The  part  of  the  stomach  chosen  must  always  be  as  far  as  possible  from  the 
disease.  And  when  the  stomach  walls  are  thin  and  atrophied  the  opening  must 
be  as  low  as  possible,  as  the  contents  will  have  to  find  their  way  out  by  gravity 
alone. 

t  If  this  method  be  made  use  of,  care  must  be  taken  not  to  puncture  any  vein 
m  the  mesentery,  or  most  troublesome  bleeding  will  follow.  Other  modes  of 
clampiDg  the  intestine  will  be  found  at  p.  858. 

§  Most  troublesome  bleeding  followed  on  these  incisions,  both  in  the  intestine 
and  the  stomach,  in  Mr.  Page's  case. 
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stitched  its  efferent  portion  to  the  stomach  wall,  about  %  inch  from  the  right 
extremity  of  the  opening  between  the  stomach  and  jejunum." 

Mr.  Page  made  use  of  similar  steps  in  his  operation  to  which  I  have  alluded. 
The  following  excellent  drawings  (Figs.  251  and  252)  are  taken  from  those 
accompanying  his  paper.    Some  sixty  silk  sutures  were  used  altogether,  a  row  of 

Fig.  251.  Fig.  252. 


Int. 


Gastrojejunostomy  by  suture.  The  pos- 
terior edges  of  the  divided  stomach  and 
intestine  have  been  united  by  silk  sutures, 
extending  half  an  inch  beyond  the  open- 
ings, at  each  end.    ( H.  W.  Page.) 


St. 


Int. 


Gastrojejunostomy  by  suture. 
Final  union,  the  anterior  lips 
of  the  openings  in  the  viscera  hav- 
ing been  united.  (H.  W.  Page, 
Med.  Chir.  Trs.,  vol.lxii.) 


Lembert's  stitches  having  been  placed  around  and  about  half  an  inch  from  the 

closed  opening.  . 

Gastrojejunostomy  by  Senn's  Plates  (Fig.  253)— The  use  of  these  1 
been  fully  given  at  p.  869.  They  have  been  largely  used  in  gastrojejunostomy  *  anc 
while  they,  no  doubt,  have  simplified  and  shortened  the  operation  considerably 
it  is  equally  certain  that  the  anastomotic  opening  thus  formed  is  very  habl i  to 
contraction  afterwards.  Thus,  in  a  case  reported  by  Dr.  Stansfield  of ^irkenh  ad 
(Brit.  Med.  Journ.  1890,  vol.  i.  pp.  294  and  1300)  about  eight  weeks  after  he 
operation  the  symptoms  began  to  recur,  and  at  the  autopsy  two  ™^ter'  J" 
opening  was  found  to  be  completely  closed.  The  same  thing  happened  to  Mx 
Larkin  of  Liverpool.  Here  obstruction  recurred  about  eight  weeks  after  the 
operation,  and  jejunostomy  was  performed  with  much  relief. f 

PIt  is  clear  that  if  these  plates  are  made  use  of,  the  edge  of  the  opening ^should 
be  run  round  by  what  the  Americans  call  a  "  whipping  stitch     (Fig.  -9)- 

*  Amongst  others  the  following  papers  may  be  consulted :  Mr.  Barker  (Br>t. 
Med  Zrl,  1892,  vol.  i.  p.  63)  ;  Jessett  (Clin.  See.  Trans.,  xS92)  ;  Alhnghan, 

(itd inanote  to  Mr.  Jessett's  paper  on  "Five  Cases  of  Gastro-enterostnmy ' 
(Clin.  Sac.  Trans.,  vol.  xxv.  p.  115),  it  is  stated  that  this  pa  lent  «b^«* 
died  and  that  at  the  autopsy  the  opening  was  found  to  be  closed.    At    e  a 
cussion  of  the  papers  read  before  the  Clinical  Society  (vide  supra),  many  surgeon, 
had  met  with  the  same  tendency  of  the  opening  made  by  Senn  s  plates. 
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♦,.r  means  of  preventing  stenosis  has  been  recommended  by  Prof.  MoGraw 
TmZ^m  ofSuro.,  vol.  ii.  1893,  P-  I»  order  to  replace  by  mucous 

°'  tZe  the  scar-tissue  which  bounds  these  artificial  opening.,  nap,  X-, 
uChaoed  &o  )  are  turned  back  by  cuts  made  in  varying  ways.  The  reflected 
V         retained  in  situ  by  a  few  points  of  fine  suture. 

flXoXr  Section  which  has  been  brought  against  Senn's  plates  is  I  think,  of 
,  fCrtance.  Long  after  the  plates  have  disappeared,  the  ligatures  have 
Sttoffi-  Though  months  after  the  operation  they  have  been  found 

Fig.  253. 


Part  of  the  stomach  and  jejunum  from  a  case  of  gastrojejunostomy. 
A.  Stomach.  B.  Jejunum.  The  plate  in  the  jejunum  is  still  seen. 
From  a  specimen  in  St.  Bartholomew's  Hospital  Museum.  (Walsham.) 

discoloured  and  surrounded  with  rings  of  sloughy  tissue,  I  do  not  think  there  is 
any  evidence  to  show  that  this  persistence  of  the  ligatures  has  been  actually 
harmful. 

The  following  points  must  receive  careful  attention  when  Senn's  plates  are 
used.  One  is  their  tendency  to  slide  a  little  upon  each  other  after  the  ligatures 
have  been  tied.  This,  which  will  prevent  the  openings  from  being  exactly  oppo- 
site to  each  other,  must  be  met  by  running  a  continuous  suture  around  the  plates. 
To  prevent  any  kinking  of  the  bowel  or  drag  upon  the  plates  the  jejunum  may 
he  attached  to  the  stomach  for  a  short  distance  on  either  side  of  the  plates. 
Finally,  feeding  by  the  mouth  should  be  carefully  begun  about  twelve  hours  after 
the  operation. 

Gastrojejunostomy  by  Murphy's  Button.— This  is  the  simplest  of 
all  the  methods  of  gastro-jejunostomy.  As  has  been  the  case  with  this  most 
ingenious  instrument  after  resection  of  the  intestine,  it  has  scored  many  brilliant 
successes,  but  in  both  cases  there  is  reason  to  believe  that  the  extreme 
simplicity  of  this  method  has  led  to  its  use  in  many  cases  which  have  not  been 
published  because  unsuccessful.  Dr.  Murphy  (Lancet,  vol.  i.  1895,  P-  I04)  speaks 
of  there  having  been  twenty-seven  cases  with  nine  deaths.  In  four  of  these 
death  occurred  from  exhaustion  before  the  fourth  day,  and  it  is  stated  that  in 
each  the  approximation  was  perfect.  This  date  is  too  early  to  speak  with 
confidence  of  the  approximation  brought  about  by  the  button.  After  remaining 
perfect  for  a  longer  time  it  may  suddenly  fail,  as  in  the  following  case  of  my  own. 

A  patient  of  Dr.  Pye-Smith's,  at  Guy's  Hospital,  aged  forty-five,  was  transferred 
to  my  care  in  April  1895,  wrtri  carcinoma  of  the  pylorus.  When  the  stomach 
was  exposed  the  growth  was  too  extensive  to  admit  of  pylorectomy.  It  extended 
for  ii  inch  into  the  pyloric  end  of  the  stomach  and  sent  numerous  vascular 
processes  along  the  lymphatics  into  both  omenta.   I  united  a  loop  high  up  in  the 
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jejunum  to  the  anterior  wall  of  the  stomach  a  little  to  the  cardiac  side  of  the 
centre  of  the  anterior  wall  so  as  to  be  free  of  the  growth.  The  only  difficulty  iu 
the  operation  was  making  certain  of  the  jejunum.  Every  step  of  the  union  of 
the  viscera  was  rendered  most  easy  by  the  button.  For  seven  days  the  course 
was  uneventful  save  for  obstinate,  fixed,  gnawing  pain  which  I  attributed  to  the 
button  having  to  make  its  way  through  a  thick-walled  viscus  well  supplied  wit] 
nerves.  On  the  seventh  day  the  bowels  acted  after  an  enema.  On  the  eighth 
this  action  was  repeated,  and  a  small  slough  was  found  in  the  stool.  Shortly 
after  symptoms  pointing  to  perforation  occurred  with  rapid  collapse  and  death 
It  is  greatly  to  be  regretted  that  as  the  man  was  one  of  the  paying  hospital 
patients  no  autopsy  was  made. 

I  have  already  (p.  843)  spoken  fully  of  what  I  consider  to  be  the  dangers  of  the 
Murphy  button.  It  is  fair  to  this  method  to  say  that  the  carcinoma  was  here 
extensive,  vascular  and  growing  rapidly  in  a  comparatively  young'patient.  It  is 
XJOssible,  therefore,  that  in  spite  of  my  precaution  I  may  have  placed  it  in  tissues 
already  affected  by  growth  and  thus  certain  to  soften  prematurely.  I  did  noi 
make  use  of  the  v.  Hacker  position,  as  preferred  by  Dr.  Murphy,  because  the 
anterior  or  Wolfler  method  has  given  very  good  results,  and  because  owing  to 
the  extension  of  the  growth  into  the  omenta  I  was  unwilling  to  disturb  the  parts 
more  than  was  absolutely  needful.  The  button  should  be  passed  by  the  four- 
teenth or  twenty-first  day.  M.  Quenu  gives  the  following  result  of  a  gastro- 
enterostomy performed  by  means  of  a  button.  A  year  after  the  operation  the 
patient  (who  had  greatly  improved)  began  to  fail  and  died  sixteen  months  after 
the  operation,  jaundiced  and  emaciated,  but  without  vomiting.  The  button  was 
found  in  the  stomach,  having  caused  no  symptoms.  The  communication  between 
the  viscera  was  freely  open.  Eecurrence  of  the  carcinoma  had  involved  the 
pancreatic  and  bile  ducts. 

Dr.  Murphy  (loc.  supra  cit.)  gives  the  following  conclusion:  (1)  That  gastro- 
jejunostomy should  never  be  performed  on  an  extremely  cachectic  patient. 
(2)  The  von  Hacker  position  (p.  933)  is  preferable,  though  that  of  Wolfler  may 
be  used.    The  former  favours  the  passage  of  the  button  into  the  intestine.  Out 
of  the  cases  in  which  the  approximation  has  been  made  to  the  anterior  wall  of 
the  stomach,  the  button  has  dropped  back  into  this  viscus  in  four ;  in  none  of  them 
did  it  give  any  unpleasant  results,  and  Dr.  Murphy  believes  that  it  would  have 
passed  as  soon  as  the  stomach  had  contracted  in  size  and  the  patient  was  up  and 
about.    (3)  Owing  to  the  poor  reparative  power  of  the  tissues  in  these  patients, 
it  is  well  to  scarify  with  a  needle  the  adjacent  peritonseal  surfaces  of  stomach 
and  intestine :  this  hastens  the  formation  of  adhesions.    (4)  A  few  interrupted 
supporting  sutures  between  the  stomach  and  intestine  half  an  inch  from  the 
Dutton  may  be  necessary  where  there  is  any  tension  on  the  parts.   (5)  The 
patient  should  receive  liquid  nourishment  as  soon  as  the  effects  of  the  anesthetic 
pass  away. 

It  will  be  seen  that  the  button  has  been  used  in  the  following  operations  for 
cancer  of  the  stomach :  (1)  Gastro-jejunostomy ;  (2)  Pylorectomy  with  gastro- 
duodenostomy  (p.  926),  the  cut  end  of  the  stomach  being  closed  and  the  distal  end 
of  the  duodenum  united  by  a  button  to  the  posterior  wall  of  the  stomach,  a  full 
inch  from  the  line  of  suture.  (3)  Where  the  cancer  involves  but  a  small  portion 
of  the  stomach  in  the  neighbourhood  of  the  pylorus,  Dr.  Murphy  thinks  that 
the  operation  which  is  most  satisfactory  in  its  ultimate  results  is  to  divide  tne 
duodenum  two  inches  below  the  pylorus,  close  the  proximal  end  with  a  Czernj- 
Lembert  suture  and  join  the  distal  end  to  the  posterior  wall  of  the  stomach  wit 
the  button.*  .  

*  No  reasons  are  given  for  preferring  this  method  to  the  combined  operation* 
of  pylorectomy  and  gastro-duodenostomy  (p.  923). 


GASTROJEJUNOSTOMY. 


933 


Gastro-jejunostomy  by  means  of  Decalcified  ±Jone  Bobbins.- 

rhia  method  has  been  recommended  by  Mr.  Mayo  Kobson  (31ed.  Chir.  Trans. 
ol  lxxv.  419,  and  Brit.  Med.  Journ.,  vol.  i.  1893,  p.  688).    I  have  already,  at 

838  spoken  of  the  advantages  which  Mr.  Mayo  liobson's  method  possesses, 
specially  its  simplicity,  the  fact  that  it  leaves  only  a  temporary  foreign  body  in 
he  alimentary  canal,  and  the  adaptability  of  this  method  to  so  many  operations, 
b'roni  the  success  which  the  bobbin  has  met  with  elsewhere,  it  is  probable  that 
■wo  other  conditions  needful  for  a  good  result— viz.,  security  against  leakage, 
which  is  given  by  the  double  continuous  suture,  and  the  avoidance  of  after- 
;losure  by  securing  a  continuity  of  mucous  surfaces  around  the  new  channel — 
irill  be  gained  here  also,  and  I  am  of  opinion  that  in  future  the  bobbin  deserves 
m  extended  trial  in  gastro-jejunostomy. 

Operation. — The  chosen  portions  of  the  stomach  and  intestine  are  drawn 
A'ell  up  into  the  wound,  emptied,  and  held  in  position  by  forceps  which  act  as 
•  aides  to  the  spots  to  be  opened.  The  peritoneeal  sac  having  been  thoroughly 
shut  off  with  sponges  and  iodoform  gauze,  two  continuous  sutures,  one  sero- 
lerous  and  securing  peritomeal  apposition  for  fully  one-third  of  an  inch  from  the 
ipening  all  round ;  the  other,  marginal  and  muco-mucous,  when  drawn  tight, 
irmly  applies  the  edges  of  the  openings  in  the  stomach  and  jejunum  to  the  tube, 
hus  preventing  any  extravasation.  The  sero-serous,  on  a  curved  needle,  is  first 
nserted,  half  or  one  third  of  an  inch  from  the  spot  where  the  viscera  are  to  be 
ipened,  first  to  jejunum  and  stomach  alternately,  the  suture  taking  up  peri- 
onsum  and  outer  muscular  coat  only.  This  suture  is  left  long  at  the  end  where 
t  begins,  and  when  the  extreme  opposite  end  is  reached  it  is  not  unthreaded,  in 
>rder  to  complete  the  suturing  after  the  bobbin  has  been  inserted,  and  the  marginal 
ir  muco-mucous  suture  completed.  The  viscera  are  then  opened,  the  openings 
jeing  just  sufficient  to  admit  the  bobbin,  but  before  its  insertion  the  marginal 
iuture  which  may  be  either  of  chromicised  gut  or  of  silk  stained  with  aniline  is 
ipplied  from  right  to  left,  uniting  the  posterior  margins  of  the  two  visceral 
openings,  the  suture  including  mucous  membrane,  and  the  suture  being  left  long 
>n  the  right  and  being  kept  threaded  in  the  left.  The  bobbin  is  next  inserted, 
ind  the  marginal  suture  then  proceeded  with  round  the  front  until  the  tail  of 
he  suture  is  reached :  the  two  ends  are  then  tightened,  tied  and  cut  short,  thus 
miting  the  mucous  surfaces  round  the  tube.  The  serous  suture  is  then 
proceeded  with  half  or  a  third  of  an  inch  from  the  marginal  one  until  the  circuit 
s  completed,  when  the  two  ends  are  tightened,  tied  and  cut  short.  When  the 
nastomosis  is  complete,  the  sutures  cannot  be  seen  (M.  Robson). 

In  describing  the  chief  methods  of  gastro-jejunostomy  I  have 
confined  myself  to  the  anterior  method  of  union  and  to  the  less 
:omplicated^  procedures  by  which  this  union  is  attempted.  In 
)rder  to  facilitate  the  passage  of  food  into  the  intestines  and  to 
Drevent  the  regurgitation  of  intestinal  contents — e.g.,  bile,  pan- 
creatic juice,  and  fascal  fluids  into  the  stomach — certain  modifica- 
tions ^  of  the  anterior  and  simpler  gastro-jejunostomy — very 
ngenious  but  necessarily  complicated — have  been  introduced.  My 
ipace  will  only  allow  me  to  allude  to  these. 

Von  Hacker's  and  Courvoisier's  method  of  Gastro-jejunostomy 
iigs.  254,  256,  257).— Here  the  small  intestine  is  joined  by  suture  to  the  posterior 
•vail  of  the  stomach.  The  stomach  and  omentum  having  been  pushed  upwards  a 
)iece  of  intestine  high  up  in  the  jejunum  is  made  use  of  as  before,  emptied  and 
<ept  so  either  by  clamps  or  by  a  ligature  of  drainage  tube  tied  round  it  and 
■gntly  clamped  with  a  pair  of  Spencer  Wells'  forceps.  With  a  blunt  instrument, 
m  opening  is  torn  through  the  transverse  mesocolon  at  a  spot  where  there  are  no 
'essels,  the  edges  of  this  opening  are  then  united  by  a  few  points  of  suture  to  the 
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hinder  wall  of  the  stomach,  and  then  the  loop  of  jejunum  fixed  by  sutures  in  tl 
gap  to  the  hinder  wall  of  the  stomach  also.    The  transverse  colon  with  the  e  * 
omentum  occupy  afterwards  their  normal  position  in  front  of  the  small  intestine 
For  this  method  the  following  advantages  are  claimed  :  (i)  It  facilitates 
drainage  of  the  dilated  stomach,  thus  tending  to  diminish  flatulence  and  dvs 

Fig.  254. 


Gastrojejunostomy  shown  diagrammatically. 

Fig.  254.  M.  Stomach.  C.  Colon.  D.  Small  intestine.  1.  Mesentery. 
2.  Mesocolon.  3  and  4.  Great  omentum.  The  parts  are  here  shown  in  their 
natural  relations.  The  arrow  a  shows  the  anterior  operation  after  the  method  of 
Wolfler,  that  marked  b,  the  method  of  Von  Hacher. 

Fig.  255.  Gastrojejunostomy  according  to  Wolfler. 

Fig.  256.  The  method  of  Von  Hacker.  The  numbers  and  letters  have  the  same 
meaning  as  before,    (von  Esmarch  and  Kowalzig.) 

pepsia  ;  (2)  It  diminishes  the  risk  of  regurgitation  of  fluids  from  the  intestine  into 

the  stomach  ;  (3)  This  method  by  joining  the  intestine  to  the  stomach  through 

an  opening  in  the  transverse  mesocolon,*  and  so  below  the  transverse  colon 

„  avoids  the  risk  of  strangulation  of 

Fig.  257.  .        .  6 

the  large  intestine,  or  at  all  events 

the  occurrence  of  tympanites  which 

may  arise  from  its  compression. 

Disadvantages.— The  two  first 

of  the  above  advantages  are  based 

on  sound  anatomical  reasoning,  but 

are,  I  think,  secured  at  too  great  a 

price.    V.  Hackers'  modification  is 

one  very  easy  to  describe,  but  it  is 

difficult  to  perform,  and  presents 

certain  undoubted  disadvantages. 

(1)  Contraction  of  the  opening  in 
the  transverse  meso-colon  may  lead 
to  obstruction  of  the  small  intestine ; 

(2)  lb  is  much  less  easy  in  this 
operation  to  keep  the  different  steps 
extra-peritona?al  ;  (3)  Secure  stitch- 
ing is  much  more  difficult. 

Wolfler's  and  Kocher's  Modifications  of  Gastrojejunostomy. 
—Wolfler  drew  attention  to  the  fact  that  the  long  axis  of  the  jejunum  must  be 
applied  to  that  of  the  stomach  in  such  a  way  as  to  secure  the  direction  of  the 
onward  flow  of  the  contents  of  the  two  viscera  corresponding-;. c.  that  ■ 
proximal  portion  of  the  stomach  be  to  the  right  and  the  distal  to  the  left,  a 
satisfied  with  this,  he  went  farther,  and  in  order  to  prevent  any  entranceotjn_ 

*  The  feebleness  of  the  small  intestine  and  the  fact  that  it  has  been  stj»ng!«* 
in  apertures  in  the  omentum  and  in  the  foramen,  of  Winslow  must  nere 
remembered. 


Gastrojejunostomy  by  the   method  of  von 
Hacker,    (von  Esmareh  and  Kowalzig.) 


GASTRO- JE  J  UNOSTOM  Y. 


935 


ntmta  of  the  intestine  into  the  stomach,  he  tried  to  form  a  valve-flap  over  the 
C°prent  end  of  the  knuckle  of  intestine  (Fig.  2S8).  Thus,  while  he  stitched  the 
erent  half  of  the  opening  in  the  intestine  to  the  coats  of  the  stomach, 
here  still  intact,  he  united  the  efferent  half  only  to  the  edges  of  the  opening 
the  stomach.  The  same  authority  maintained  that  the  same  object  could 
e  obtained  in  the  following  way  (Fig.  259).  The  knuckle  of  jejunum  is  cut 
mute  through,  the  lower  end  is  united  to  the  opening  in  the  stomach,  while  the 
upper  end  is  sutured  into  the  intestine  lower  down  (Fig.  259).    This,  if  successful, 

Fk;.  259. 


Gastro-jejunostomy  by  Wolfler's  method, 
(von  Esmarch  and  Kowalzig.) 


Gastro-jejunostomy  by  another  method 
of  Wolfler's.    (von  Esmarch  and 
Kowalzig. ) 


will  ensure  the  bile,  pancreatic  juice  and  other  contents  of  the  intestine  being 
delivered  into  the  intestine  and  not  the  stomach.  But  it  will  be  seen  that  this 
is  secured  at  great  risks,  by  a  complicated  operation  involving  multiple  and 
prolonged  suturing,  and  the  need  of  most  careful  adjustment  of  the  mesentery  at 
two  points. 

Kocher  having  noticed  fatal  cases  occurring  after  successful  suturing  and 
without  peritonitis,  a  fact  only  to  be  attributed  to  the  absorption  of  intestinal 


Fig.  260. 


Fig.  261. 


Gastro-jejunostomy  by  Kocher's  method.  The  jejunum  has  first  been  so  united 
to  the  stomach  as  to  prevent  kinking.  The  intestine  should  have  been  placed 
with  its  long  axis  at  a  right  angle  to  that  of  the  stomach,  (von  Esmarch  and 
Kowalzig. ) 

contents  which  have  reached  and  undergone  decomposition  in  the  stomach, 
unites  the  intestine  not  with  the  two  long  axes  corresponding,  but  with  that  of 
he  intestine  at  a  right  angle  to  that  of  the  stomach,  and  in  such  a  way  that  the 
proximal  fact  of  the  loop  ascends,  and  the  distal  descends.  To  still  farther 
ensure  that  the  contents  of  the  stomach  and  those  of  the  proximal  part  of  the 
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stomach  should  pass  out  into  the  distal  portion  without  any  regurgitation  [ 
Kocher  makes  a  valve  by  raising  a  flap  from  the  convexity  of  the  knuckle  of  tl„ 
jejunum  at  a  little  distance  from  the  stomach,  a  curved  incision  being  made  instea<  ' 
of  the  usual  longitudinal  one  (Figs.  260,  261).  The  contiguous  serous  surfaces  0 
stomach  and  jejunum  having  been  first  united,  the  outer  surface  of  the  base  of  tin  ! 
Hap  is  next  united  to  the  lower  edge  of  the  opening  in  the  stomach,  the  edge  0  ' 
the  flap  itself  being  left  free.  The  upper  edge  of  the  opening  in  the  stomach  is  next ! 
secured  to  the  lower  and  concave  edge  of  the  opening  in  the  jejunum  (Fig.  261)  J 

After-treatment.— Itis  certain  that  surgeons  have  been  over-anxious  before! 
commencing  to  feed  their  patients  after  this  operation.  After  careful  suturing  ' 
or  indeed  after  any  of  the  methods  of  gastro-jejunostomy,  feeding  by  the  moutb  1 
should  be  carefully  begun  within  two  hours  of  the  operation.  Such  liquids  as ' 
peptones,  Valentine's  meat  juice,  raw  meat  juice,  champagne,  veal  tea,  brandy  and 
water,  may  be  given  in  teaspoonf  uls  every  half-hour  at  first  and  soon  increased  up 
to  half-ounces  every  hour. 

Sequelae  of  Gastro  jejunostomy.'— (i)  In  the  cases  which  recover. 
(1)  In  many  great  relief  is  given  for  a  varying  number  of  months  from  pain, 
vomiting,  dyspepsia  &c,  while  a  gain  of  flesh  is  made  and  maintained.  (2)  In 
many  others  the  relief  is  much  more  short-lived,  the  patient,  after  a  short  period 
of  relief,  though  the  appetite  is  voracious,  makes  no  flesh,  and  quickly  goes  down 
hill  again.  (3)  In  several  cases  fetid  vomiting  has  set  in  soon  after  the  operation, 
sometimes  entirely  spoiling  the  result. 

Mr.  Barker's  case  soon  began  to  vomit  turbid  fluid,  which  became  very  fetid- 
being  apparently  pancreatic  secretion  mixed  with  bile.  This  was  checked  by  the 
use  of  creosote  and  placing  the  patient  in  the  semi-recumbent  position,  which, 
allowing  the  intestine  to  slip  down,  caused  its  opening  not  to  be  exactly  over  that  in 
the  stomach.  Mr.  K.  Morrison  of  Newcastle  [Brit.  Med.  Journ.,  vol.  i.  1893,  P-  ll4&) 
believes  that  this  is  due  to  the  condition  of  the  stomach.  Where  this  fetid 
vomiting  has  followed  the  stomach  has  probably  been  permanently  dilated  and 
unable  to  empty  its  cavity.  In  those  cases  which  recover  without  this  complication 
the  stomach  has  been  probably  thick-walled  and  not  unduly  enlarged.  Whether 
this  explanation  is  correct  or  not,  washing  out  of  the  stomach  and  rendering  its 
interior  aseptic  must  be  energetically  tried. 

(ii)  In  cases  ending  fatally. — The  causes  which  are  active  here  have 
been  sufficiently  indicated  in  the  preceding  pages — viz.,  shock,  peritonitis,  whether 
due  to  sepsis  introduced  at  the  time  of  the  operation,  or  to  leakage  later  on, 
brought  about  by  some  fault  in  the  technique,  and  recurrent  haemorrhage  from 
some  of  the  vessels  not  being  secured  by  ligature  of  the  sutures. 

DUODEN  OSTOMY. 

This  and  the  following  operation  have  been  proposed,  in  cases  unsuited  for 
pylorectomy,  as  a  means  of  getting  nourishment  into  the  alimentary  canal  below 
the  disease,  and  thus  giving  rest  to  the  diseased  parts.  But  little  favour  has 
been  accorded  to  either  of  these  operations  and  both  are  destined  to  be  dropped. 
Duodenostomy  especially  has  the  serious  objections  that  it  deals  with  a  fixed 
portion  of  intestine,  one  difficult  to  deal  with,  and  one  into  which  important 
fluids  are  poured,  which  thus  may  readily  escape  from  a  fistula  made  here. 
Furthermore,  all  the  cases  have,  I  believe,  been  fatal. 

JEJUNOSTOMY. 

This  operation  has  the  serious  disadvantage  of  being  liable  to  leakage,  at  a 
point  high  up  in  the  alimentary  canal,  where  the  fluids  traversing  the  bowel  are 
of  the  greatest  importance  from  a  nutritive  point  of  view.    Thus  it  has  followed 
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•„  the  majority  of  cases  that  no  great  prolongation  of  life  has  followed  on  this 
Dr.  Hahn  (Dent.  Med.  Woch.,  1894)  gives  a  list  of  hve  cases  of 
So  tomy  One,  a  case  of  gastric  carcinoma  died  in  a  fortnight ;  another  a 
S  o  oosophagal 'carcinoma  died  in  four  days;  the  third,  a  girl  aged  twenty- 
Z  jlho  L  weeks  before  had  drunk  sulphuric  acid,  died  on  the  eighth  day 
^  Tessett  (Dis.  of  the  Stomach  and  Intestines,  p.  64)  relates  two  cases  operated 
on  for  oesophageal  carcinoma.  One  survived  nine  months,  when  extension  of 
the  disease  proved  fatal.  The  other  only  survived  seven  weeks.  Mr.  Golding 
Bird  brought  a  case  before  the  Clinical  Society  {Trans.,  vol.  xix.  p.  70);  here 
the  operation  was  performed  for  advanced  carcinoma  of  the  pylorus.  The 
patient  was  making  a  good  recovery  up  to  the  ninth  day  when  fatal  peritonitis 
occurred  owing  to  an  accident  in  the  feeding. 

Indications.— (0  Cases  of  carcinoma  of  the  pylorus  and  stomach  where 
other  operations  are  impossible.  (2)  Cases  of  carcinoma  of  the  cardiac  end  of 
the  stomach  and  oesophagus  when  gastrostomy  is  out  of  the  question. 

Operation.  This  is  performed  with  strict  aseptic  precautions  and  in  two 

stages.  The  abdomen  having  been  opened,  the  jejunum  is  made  certain  of  at  a 
point  high  up  in  its  course  with  the  aid  of  the  directionsgiven  at  p.  927.  A  knuckle 
being  drawn  into  the  lower  part  of  the  wound  the  upper  two-thirds  of  this  are 
united,  the  bowel  is  fixed  very  carefully  to  the  edges  of  the  wound,  very  much  as 
in  gastrostomy  (p.  900).  The  intestine  should  be  opened  on  the  third  day  by  a 
very  small  puncture.  Later  on,  when  all  is  firm,  the  patient  will  be  able  to  feed 
himself  by  a  funnel  and  tubing.  If  it  is  absolutely  needful  to  open  it  at  once, 
the  surgeon  may  try  to  make  an  oblique  opening  after  the  method  of  Witzel 
(p.  903).  Mr.  Golding  Bird  found  that  a  meal  of  fifteen  or  twenty  ounces  every 
four  hours,  the  catheter  being  directed  upwards  always  caused  symptoms  due  to 
over-distension  of  the  small  intestine,  and  that  a  better  plan  was  to  give  a  meal  of 
ten  ounces,  half  being  given  towards  the  duodenum  and  half  towards  the  ileum. 
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Indications.- — All  of  these  are  rare,  and  many  of  them  are  still  doubtful. 

i.  Cystic  spleen.    When  this  is  found  to  be  unsuited  for  drainage.    Mr.  K. 
Thornton's  case  of  this  kind  was  the  first  successful  splenectomy  in  Englaml 
2.  Injury.    This  has  been  already  alluded  to  when  gunshot  injuries  of  the 
abdomen  were  considered  (p.  885).    Other  cases  in  which  it  may  be  called  for 
are,  prolapse  of  a  spleen,  injured  or  not,  through  a  wound,  rupture  of  the  spleen, 
and  stabs  of  this  viscus.    Hitherto  surgeons  have  often  been  deterred  from 
attempting  to  remove  a  ruptured  spleen  by  the  frequency  with  which  this  injury 
is  complicated  by  other  abdominal  or  thoracic  organs,  especially  the  liver  itself. 
From  the  shock  of  these  the  patient  never  rallies  sufficiently  to  justify  explora- 
tion.   Fresh  interest  will  be  called  to  this  matter  by  three  successful  cases  of 
splenectomy  for  rupture  of  the  spleen  brought  by  Messrs.  Ballance  and  Pitts  before 
the  Clinical  Society  {Lancet,  vol.  i.  1896,  p.  484).    In  the  first  case  under  Mr. 
Ballance  a  boy,  aged  ten,  had  been  struck  five  days  before  his  admission  into 
St.  Thomas's  Hospital,  by  a  "full  pitched  ball"  on  the  left  side.    Severe  pain 
followed,  but  passed  off  until  a  few  hours  before  admission.    At  this  time  severe 
shock  was  present  from  which  the  patient  rallied  slightly.    The  spleen  was  re- 
moved through  a  four-inch  incision  in  the  left  linea  semilunaris.!  It  was  noticed 
that  a  spleniculus  was  left  behind.    The  boy  recovered  rapidly,  and  was  in 
robust  health  five  months  later,  but  the  superficial  glands  had  enlarged.   In  the 
second  case,  also  under  Mr.  Ballance,  the  patient,  a  woman,  aged  forty-five,  had 
been  run  over  by  a  hansom  cab.    Shock  was  so  marked  a  feature  that  opera- 
tion was  not  justified  until  the  next  day.    Though  the  patient  left  the  theatre  in 
a  desperate  condition,  in  ten  days  she  was  apparently  convalescent.    Then  she 
began  to  go  down  hill,  and  by  the  eighteenth  day  her  condition  was  again 
critical,  with  weakness,  emaciation,  thirst,  drowsiness,  &c.    The  administration 
of  extract  of  sheep's  spleen  and  raw  bone  marrow  daily  restored  her  gradually  to 
convalescence  and  ultimately  to  complete  recovery.    Some  groups  of  external 
lymphatic  glands  could  be  felt  in  this  case.  In  the  third  case,  under  the  care  of 
Mr.  Pitts,  a  man,  aged  thirty-six,  had  fallen  on  an  iron  girder,  striking  his  left 
side.    He  complained  of  pain  there,  but  was  otherwise  apparently  well.  About 
four  hours  later  he  became  suddenly  collapsed.    Four  hours  afterwards  he  had 
responded  sufficiently  to  restoratives  to  make  operation  justifiable.    This  patient, 
like  the  second  one,  when  apparently  convalescent  began  to  lose  ground  in  a 
similar  way.    Cod  liver  oil  and  bone  marrow  were  given,  but  it  was  nor  till 
arsenic  was  administered  that  any  real  improvement  was  observed.  He  ultimately 

*  Cases  in  which  the  spleen  was  incised  for  suppuration  will  be  found  in  the 
Brit.  Med.  Journ.,  vol.  ii.  1887,  p.  1047,  and  vol.  i.  1888,  p.  5S6. 

t  In  one  at  least  of  these  three  case  the  spleen  appears  to  have  been  removed 
by  a  median  incision.  This  would  have  the  advantage  of  allowing  the  operato; 
to  investigate  the  state  of  the  liver  and  kidneys. 
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„ained  robust  health,  but  all  the  superficial  lymphatic  glands  could  be  felt  enlarged, 
wach  of  these  cases  the  spleen  was  not  only  ruptured,  in  the  third  completely 
,2s  but  the  vessels  in  the  hilum  were  torn  across  also.    The  authors  remarked 
St  where  this  was  not  present  a  rupture  of  moderate  severity  might  perhaps  be 
treated  by  suture.  As  to  the  diagnosis  of  ruptured  spleen  these  brilliant  successes 
noint  to  the  value  of  the  following:  (a)  The  locality  of  the  injury  ;  (6)  the 
evidence  of  internal  haemorrhage  ;  (c)  the  great  increase  of  fixed  splenic  dulness  ; 
id)  the  evidence  of  an  increasing  collection  of  fluid  in  the  abdomen,  and  of  the 
fact  that  while  the  dulness  in  the  right  flank  can  be  made  to  disappear  by  change 
of  position,  that  in  the  left  flank  remains  constant.    The  operation  should  not  be 
performed  until  the  patient  has  sufficiently  reacted  from  the  stage  of  collapse, 
and  it  should  take  place  before  that  of  suppurating  clots  and  a  toxic  state  of  the 
patient  has  supervened.    In  the  case  of  the  spleen  where  an  escape  of  blood  alone 
follows  on  the  rupture,  the  last  mentioned  most  grave  condition  will  not  follow 
so  quickly  as  in  the  case  of  the  kidney.    The  peritonaaal  sac  should  be  cleaned  as 
thoroughly  as  possible  from  all  blood  and  clots.    Every  precaution  for  meeting 
shock  (p.  814)  should  be  taken  before  and  after  the  operation.    3.  Movable  or 
wandering  spleens.    When  this  condition  causes  troubles,  analogous  to  those  of 
movable  kidney,  not  relieved  by  a  belt.  Dr.  McGraw  (Med.  Bee,  vol.  xxxiii.  No.  26) 
removed  an  enlarged  and  dislocated  spleen,  which  formed  a  tumour  in  the  right 
iliac  fossa,  and  partially  displaced  the  uterus  and  bladder.    A  week  later  pain  in 
the  left  shoulder  and  left-sided  pleuro-pneumonia  supervened.    Nine  months 
afterwards  the  ligature  was  coughed  up.    Eecovery  followed.    The  remaining 
conditions  are  much  more  doubtful.   4.  Malignant  disease.  Primary  sarcomatous 
or  carcinomatous  disease  of  the  spleen  is  extremely  rare.    The  only  case  I  can 
quote  is  one  removed  for  primary  sarcoma  by  Prof .  Billroth  (Lancet,  June  7,  1884). 
Mr.  Butlin,  referring  to  the  same  case,  says  that  it  was  reported  shortly  after 
that  recurrence  had  proved  fatal  in  a  few  months.  5.  Hypertrophy  of  the  spleen. 
The  operation  must  here  be  limited  to  those  rare  cases  in  which  simple  (non- 
leukffimic)* — e.g.,  malarial — enlargement  of  the  spleen  resists  other  treatment. 
In  Mr.  Thornton's  table,  in  fourteen  cases  of  splenectomy  for  "Hypertrophy," 
four  were  successful,  and  ten  fatal.    6.  Leukaemia.    This  operation  has  been 
so  invariably  fatal  that  it  ought  to  be  abandoned,  t 

G.  A.  Wright,  of  Manchester  (Med.  Chron.,  Dec.  1888),  draws  these  conclusions 
from  a  study  of  the  cases  of  removal  of  the  spleen:  "(1)  Splenectomy  for 
leukaemia  is  inadmissible.  (2)  Splenectomy  for  hypertrophy  is  very  dangerous, 
the  chief  danger  being  from  haemorrhage  and  shock,  and  there  being  especial 
danger  of  bleeding  from  a  vessel  that  passes  between  the  spleen  and  the 
diaphragm.  Whether  it  is  altogether  an  abnormal  vessel  or  merely  a  dilatation 
of  a  small  vessel  existing  there,  I  do  not  know,  but  it  is  responsible  for  the  death 
of  my  patient,  and  of  three  others,  including  a  leukasmia  patient.  (3)  If  malarial 
cases  require  removal  of  the  organ  there  is  a  good  prospect  of  recovery. 
(4)  Cases  of  floating  spleen  and  of  simple  cyst  are  eminently  favourable  for 
operation.  (5)  From  a  special  consideration  of  my  own  case,  I  should  say  that 
in  a  patient  with  simple  hypertrophy  or  chronic  splenitis,  a  careful  examination 
of  the  relations  of  the  organ  should  be  made  before  dividing  any  vessel,  and  if 


*  It  seems  to  me  that  this  distinction  has  not  been  sufficiently  made.  Several 
of  the  cases  operated  on  read  like  an  early  condition  of  leuksemia,  and  in  those 
ending  fatally  the  rapid  onset  of  death  after  the  operation  is  often  suggestive  of 
the  ending  of  leukasmic  splenectomy. 

t  Mr,  Greig  Smith  gives  18  cases  ;  Mr.  Thornton,  13  ;  Mr.  Collier,  16— all  fatal. 
The  only  case  which  has  recovered — Franzolini's  of  Turin  (Wien.  Med.  U'oclt., 
1883,  No.  20)— is  considered  one  of  hypertrophy  by  Thornton,  Collier,  and  Credo. 
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large  adhesions  to  the  diaphragm  are  found,  and  the  spleen  is  firmly  fixed  an. 
the  pedicle  broad  and  ill-defined,  the  operation  had  better  be  abandoned.  It  jl 
of  course,  impossible  to  stop  if  once  there  is  any  laceration  of  the  splenic  tissue  i 
since  the  bleeding  can  only  be  arrested  by  removal  of  the  organ.  If  removal  i 
found  to  be  impracticable,  the  question  of  ligature  of  one  or  more  of  the  noai 
vessels  supplying  the  spleen  is  worth  considering.  Ligature  of  the  splenic  arter 
was  suggested  by  Lucas  hut  has,  so  far  as  I  know,  never  been  tried." 

Operation.— The  preliminary  steps  will  be  directed  to  ensure  asepsis  and  tf 
diminish  shock  (p.  814).  The  incision  has  usually  been  one  in  the  linea  alba 
The  advantages  of  this  in  the  case  of  ruptured  spleen  have  been  given  above 
For  other  cases  that  in  the  linea  semilunaris,  or  one  further  out  (Bryant),  fron 
the  left  anterior  superior  spine  to  the  ribs,  would  probably  give  better  commanc 
over  the  pedicle.  All  haemorrhage  having  been  stopped,  the  peritonaeum  is  openec 
freely  and  the  hand  explores  the  tumour.*  Any  adhesions,  as  of  the  overlyim 
omentum,  are  separated,  between  ligatures  if  needful.  Where  the  adhesions  an 
very  broad,  interlocking  chain-ligatures  must  be  employed.  In  a  very  few  cases 
the  use  of  the  thermo-cautery  may  be  justified.  Any  adhesions  with  the 
pancreas  are  very  different  to  deal  with.  Esmarch  and  Kowalzig  advise  re- 
moval of  a  portion  of  this  viscus.  The  spleen  is  next  brought  out  of  the  wound 
the  lower  extremity  first,  and  either  carbolised  sponges  or  towels  are  careful]} 
packed  around  it.  This  extraction  of  the  viscus  must  be  carried  on  with  thi 
utmost  caution  and  gentleness,  as  its  friability  may  easily  lead  to  a  tear  and 
most  profuse  oozing,  and  as  dragging  on  the  pedicle  may  easily  induce  collate 
and  is  also  likely  to  lead  to  some  small  vessel  retracting  from  the  ligatures 
they  are  applied,  and  causing  fatal  haemorrhage. 

The  spleen  being  wholly  outside  the  body,  the  most  important  part  of  the 
operation,  securing  the  pedicle,  remains.  This  structure,  if  present,!  must  be 
carefully  examined.  If  the  patient's  condition  is  good,  the  safest  plan  will  be 
to  secure  the  vessels  as  far  as  possible  separately,  the  pedicle  being  divided, 
as  Mr.  Greig  Smith  suggests,  piecemeal  between  pressure-forceps ;  where 
there  is  not  time  for  this,  it  will  be  wiser  to  secure  the  vessels  in  two  or 
three  portions,  transfixing  in  two  places,  and  locking  the  ligatures  (Thornton). 
Carbolised  silk  should  be  used,  fairly  stout,  and  not  tied  so  tightly  that  it  will 
cut  its  way  through  too  quickly.  However  the  pedicle  is  treated,  the  followin,- 
precautions  should  be  followed :  ( 1 )  To  prevent  any  tension  being  exerted  on 
the  pedicle  (vide  supra).  (2)  To  secure  every  vessel.  (3)  To  divide  these,  in  a 
relaxed  condition,  at  a  sufficient  distance  from  the  ligatures.  (4)  Not  to  include 
the  tail  of  the  pancreas.  (5)  After  all  the  ligatures  have  been  applied,  it  may 
be  well  for  sake  of  safety  to  throw  one  round  the  whole.  (6)  Not  to  twist  the 
spleen  round  at  all  in  dealing  with  the  pedicle.  +  In  some  cases  where  secondary 
haemorrhage  is  feared,  the  pedicle  should  be  kept  outside.  Again,  when  oozing 
from  adhesions  is  very  likely  to  take  place,  especially  when  a  large  gap  is  left  by 
the  removal  of  a  huge  spleen,  plugging  with  iodoform  gauze  after  the  method  of 
Mikulicz  will  be  advisable  (p.  819). 

The  abdominal  sac  is  next  cleansed  and  the  operation  completed  as  after 
ovariotomy.    The  after-treatment  is  also  much  the  same. 

*  If  the  surgeon  is  satisfied  that  the  adhesions  between  the  spleen  and  the 
diaphragm  are  extensive  and  intimate  he  will  do  well  to  close  his  wound. 

t  In  a  case  of  Mr.  L.  Browne's  (Lancet,  vol.  ii.  1S77,  p.  310)  there  was  no 
pedicle  as  such,  four  very  large  arteries  being  met  with  and  secured  with  double 
ligatures. 

X  Sir  S.  Wells  (Med.  Times  and  Gaz.,  January  6,  1S66,  p.  4)  draws  attention  to 
this.  Having  done  so  in  order  to  bring  the  vessels  into  a  cord,  the  spleuic  vein 
was  ruptured. 
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Tsas  of  Death.*— By  far  the  most  frequent  is  haemorrhage.    This  may 
Tim  the  omentum  adherent  over  the  spleen,  from  the  large  vessels  to  this 
b°       from  some  small  vessel  which  has  retracted,  from  the  splenic  vein,  or 
T m  si>onge-like  adhesions  (Bryant).    Mr.  Hatch  of  Bombay  (Lancet,  1889,  vol. 
■        lot")  met  with  a  case  in  which  death  took  place  a  few  hours  after  the 
'Vnectouiy  owing  to  oozing  from  some  adhesions  between  the  spleen  and  the 
nhra^m  which  had  required  separation^  The  pedicle  was  safely  secured.  In 
notherDcase((7e»i<r.  f.  Chir.,  July  18,  1SS5),  death,  twenty-four  hours  after  the 
'l  leration,  was  due  to  bleeding  from  the  abdominal  incision,  owing  to  the  defec- 
tive coagulation  of  leukemic  blood.    The  ligature  on  the  pedicle  was  firm.  The 
■xfter-tveatment  of  post-operative  anaemia,  &c,  is  given  at  p.  938. 

»  Adelmann,  to  render  splenectomy  safer,  has  suggested  its  performance  in 
two  stages. 

f  See  also  G.  A.  Wright's  case  (loc.  supra  cit.).    This  surgeon  suggests  the  use 
of  a  long,  sharply  curved  tenaculum  for  stopping  bleeding  from  a  deeply  seated 
1  in  the  back  of  the  abdomen. 


CHAPTER  IX. 


OPERATIONS  ON  THE  LIVER  AND  GALL- 
BLADDER. 

HYDATIDS.  -  HEPATIC     ABSCESS.  -  CHOLECYSTOS. 

TOMY.  — CHOLECYSTOTOMY.— CHOLELITHOTRITY. 
— CHOLEDO  CHOTOMY. —  C  HOLE  CYST  ENTEROS- 
TOMY. -  CHOLECYSTECTOMY.  -  TREATMENT  OP 
BILIARY  PISTULA.-REMOVAL  OF  GROWTHS  OP 
THE  LIVER. 

OPERATIONS  FOR  HYDATIDS. 

This  will  include  different  forms  of  puncture,  free  incision,  and 
electrolysis.  The  milder  measures  of  puncture  and  electrolysis 
have  proved  successful  in  many  cases,  but  we  do  not  know  for 
certain  how  the  death  of  the  parasite  is  brought  about  by  them  in 
successful  cases,  and  they  are  largely  uncertain. 

A.  Puncture.— While  incision  is  the  only  certain  and  reliable  mode  of  cure, 
it  is  worth  while  to  try  the  different  forms  of  puncture,  especially  in  certain 
cases,  as  when  the  patient  refuses  severer  methods. 

There  is  no  need  to  do  more  than  to  describe  briefly  such  an  operation  as  this, 
and  to  tabulate  the  chief  practical  points. 

The  parts  being  cleansed,  and  an  anaesthetic  *  given  if  the  patient  is  very 
nervous,  the  surgeon  chooses  a  spot  for  puncture  at  a  most  prominent  part  of  the 
tumour,  satisfying  himself  as  to  dulness.f  If  the  skin  is  thick  he  makes  a  minute 
puncture  with  a  scalpel  and  sends  in  a  fine  trocar  or  aspirator  needle.  The 
quantity  withdrawn  must  vary  with  the  case,  the  size  of  the  cyst,  the  timidity  of 
the  patient,  &c.  From  six  to  sixty  ounces  are  instances  of  small  and  large 
quantities.  The  aspirator  should,  on  the  whole,  be  preferred,  as  likely  to  remove 
more  fluid,  and  thus,  probably,  more  likely  to  produce  a  cure,  but  as  the  exhaus- 
tion is  more  likely  to  plug  the  cannula,  a  fine  wire  must  be  in  readiness.^  Escape 

*  It  is  well  to  dispense  with  this,  if  possible,  from  the  possibility  of  leakage 
taking  place  after  the  subsequent  vomiting.  As  an  injection  of  cocaine  will  give 
almost  as  much  pain  as  the  fine  trocar,  the  part  may  be  frozen  with  the  ether 
spray  if  needful. 

+  If  this  is  presenting  against  the  right  ribs,  another  spot  should,  if  possible, 
be  chosen  (foot-note,  p.  944).  Hydatids  of  the  liver  should  never  be  explored  or 
attacked  through  the  ribs,  if  another  site  is  obtainable. 

t  Dr.  Fagge  {Medicine,  vol.  ii.  p.  321)  thought  that  the  value  of  the  aspirator 
must  depend  entirely  on  the  position  of  the  hydatid.    If  a  large  part  of  the  cyst 
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it' 


Ml    blood  or  the  setting  up  of  a  cough  are  indications  for  stopping.  While 


'  nula  ^  withdrawn  the  surrounding  parts  should  be  pressed  around  it,  and 
1  r  depressed,  so  as  to  diminish  the  risk  of  leakage  as  the  cannula  leaves  the 
t!  The  puncture  is  then  closed  with  iodoform  and  collodion,  and  a  small  pad  of 
7-S-  auze  and  salicylic  wool  comfortably  secured  with  a  many-tailed  bandage.  A 
•ttle  morphia  may  be  given  for  the  first  twenty-four  hours.    The  instruments 
d  should  be  sterilised,  and  the  additional  trouble  entailed  by  irrigation  with  a 
■olution  of  hydr.  perch,  will  not  be  thrown  away. 
Practical  Points.  _ 
i  Puncture  alone  is  more  likely  to  be  radically  curative  in  the  following 
„ages  ._a  small  cyst,  seen  early.    An  acephalocyst.    The  more  daughter-cysts, 


or 


ood-capsules,  and  scolices  are  present,  the  less  likely  it  is  that  puncture  will 
"uffice.  2.  Puncture  is  often  very  useful  as  a  means  of  diagnosis  in  those  obscure 
)ases  in  which  hydatids  of  the  liver  simulate  disease  of  the  pleura  or  lung, 
■s  Incision  should  be  made  use  of  where  tapping  fails,  where  scolices  instead  of 
iluid  form  the  greater  part  of  the  contents  of  the  cyst,  where  suppuration  is 
present  or  imminent,  and  where  chest  complications  are  set  up  by  the  hydatid, 
showing  perhaps  a  risk  of  perforation.  4.  A  few  weeks  after  puncture  secondary 
enlargement  is  often  noticed.  This  is  not  undesirable  as  long  as  it  subsides, 
which  it  usually  will  do  gradually,  being  due  to  inflammation.  On  this  account 
Dr.  Fagge  advised  that  no  second  operation  on  a  hydatid  should  be  performed 
within  twelve  months,  unless  suppuration  is  present.  5.  Leakage  after  puncture 
may  he  shown  by  fluctuation,  more  or  less  distinct,  in  the  flanks.  The  result  of 
this  seems  to  have  been  variable.  In  some  cases  it  has  been  absolutely  harmless, 
is  in  a  case  of  electrolysis  of  mine  mentioned  below.  In  others  it  has  been  as 
certainly  followed  by  fatal  peritonitis.  6.  Cases  of  hydatids  treated  by  puncture 
should  be  watched  for  some  time  to  make  certain  that  the  cure  is  a  sound  one. 
7.  The  surroundings  of  hydatids  of  the  liver  are  of  truly  vital  importance,  and 
sudden  death  has  followed  an  operation  more  than  once.  Thus,  in  Mr.  Bryant's 
case  (Clin.  Soc.  Trans.,  vdl.  xi.  p.  230)  while  a  hydatid  cyst  was  being  tapped, 
the  portal  vein,  which  had  been  pushed  upwards  and  forwards  by  the  projection 
of  the  cyst  on  the  under-surface  of  the  liver,  was  transfixed.  Death  followed 
in  five  minutes,  and  was  thought  by  Dr.  Fagge  to  be  due  to  hydatid  fluid  being 
sucked  into  the  vein  as  the  trocar  was  withdrawn. 

In  a  Kussian  case  (Lond.  Med.  Bee,  1885,  p.  414)  the  pulse  suddenly  stopped 
while  the  cyst,  which  had  been  exposed  by  abdominal  section,  was  being  stitched 
to  the  incision.  At  the  autopsy,  a  crumpled  echinococcus  had  made  its  way 
into  the  right  auricle,  and  a  fragment  of  one  into  the  right  division  of  the 
pulmonary  artery,  by  an  opening  between  the  thinned  cyst  and  the  inferior 
vena  cava.* 

B.  Incision. — The  indications  for  this  in  preference  to  tapping  have  been 
given  above.  It  may  be  performed  in  one  or  two  stages.  The  operation  is  thus 
performed:  The  parts  being  cleansed  and  the  other  preliminary  steps  taken, 
the  surgeon  makes  an  incision  about  4  inches  long  over  the  most  prominent 

is  outside  the  liver  substance,  the  aspirator  may  be  used  with  advantage  ;  but  if 
the  cyst  be  almost  entirely  buried  in  the  liver,  Dr.  Fagge  thought  the  possible 
suction  on  a  cyst  surrounded  by  resistent  tissue  must  involve  some  risk  of  setting 
up  inflammation. 

*  Mr.  Willett  [Brit.  Med.  Journ.,  November  13, 1886)  mentioned  a  case  in  which 
lie  had  to  aspirate  a  doubtful  swelling  of  the  liver.  He  used  an  ordinary-sized 
needle,  and  within  two  minutes  the  patient  was  dead.  It  turned  out  to  be  a  case 
of  malignant  disease.  No  large  vein  had  been  pricked,  and  there  was  no  hasmor- 
rhage.  The  sudden,  fatal  syncope  seemed  due  to  the  impression  made  on  the 
nervous  system  through  the  solar  plexus. 
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part  of  the  swelling*  (previously  carefully  percussed)  down  to  the  peritonaeum 
all  haemorrhage  is  next  arrested,  and  the  above  layer  carefully  divided  and  sutured 
to  the  subcutaneous  tissue  in  the  edges  of  the  wound  with  a  few  points  of  chromic 
gut.  The  liver  is  now  recognised,  and  carbolised  sponges  or  towels  or,  better 
iodoform  gauze  tampons  wrung  out  of  carbolic  acid  lotion  i  in  20,  are  carefully 
packed  in  on  either  side  so  as  to  prevent  any  escape  of  fluid  into  the  peritonajul 
sac. 

The  needle  of  an  aspirator  or  a  fine  trocar  is  then  thrust  in,  and  the  existence 
of  fluid  beneath  thus  verified.  As  the  needle  is  withdrawn  the  liver  is  incised 
and  a  finger  quickly  plugs,  and  then  enlarges  to  ii  inch,  the  opening  made  by 
the  knife.  Haemorrhage,  if  free,  is  easily  arrested  thus,  or  by  sponge-pressure. 
Escape  of  fluids  into  the  pcritonceal  sac  is  prevented  by  the  use  of  the  tampons 
already  mentioned,  by  an  assistant  keeping  the  edges  of  the  wound  carefully 
adjusted  to  the  liver,  and,  lastly,  by  the  next  step,  which  consists  in  hooking  up 
the  opening  in  the  liver  with  the  finger,  and  in  stitching  the  edges  of  the  wound 
in  the  liver  to  that  in  the  abdomen  with  a  continuous  suture  of  chromic  gut. 
In  inserting  this,  care  must  be  taken  to  unite  peritonaeum  to  peritonaeum,  and  to 
take  up  a  sufficiency  of  liver-tissue  by  inserting  the  needle  well  away  from  the 
edges  of  the  wound.  As  the  sutures  are  inserted  the  tampons  &c.  must  be  gradually 
withdrawn,  and,  if  the  fluid  escapes  very  freely,  it  may  be  well  to  turn  the 
patient  over  on  one  side.  Any  scolices  which  are  within  reach  are  next  removed, 
and,  if  the  cyst  is  firmly  stitched  and  the  patient's  condition  good,  the  contents 
of  the  hydatid  may  be  cleared  out  with  sponges  on  holders,  aided  by  scoops.  All 
handling  must  be  of  the  gentlest.  A  large  drainage-tube  is  then  inserted,  and 
the  usual  gauze  dressings  applied. 

Operation  by  Two  Stages.— An  incision,  four  inches  long,  is  made  through  the 
abdominal  wall  over  the  most  prominent  part  of  the  swelling.  All  bleeding 
having  been  carefully  stopped,  the  peritonaeum  is  picked  up  and  slit  open.  The 
liver,  recognisable  by  its  characteristic  colour,  is  at  once  seen  moving  with 
respiration.  To  make  certain  of  the  position  of  the  fluid,  a  fine  trocar  may  be  now 
thrust  in,  one  or  two  carbolised  sponges  having  been  first  inserted.  If  the  cyst  be 
crammed  with  scolices,  very  little  fluid  escapes ;  if  it  be  an  acephalocyst,  the 
fluid  may  spirt  out  under  the  high  pressure  not  unfrequently  met  with.  After  a 
few  ounces  have  been  withdrawn,  any  leaking  is  stopped  by  sponge  pressure,  the 
parietal  peritonaeum  is  stitched  to  the  edges  of  the  wound  by  a  few  points  of 
chromic  gut  suture,  the  wound  plugged  with  strips  of  iodoform  gauze  wrung  out 
of  carbolic  acid  (1  in  20),  and  the  dressings  firmly  bandaged  on  with  a  good  deal 
of  pressure  so  as  to  keep  the  abdominal  wall  as  far  as  possible  in  contact  with 
the  liver,  t  On  the  third  day  the  operation  is  completed  by  incising  the  liver, 
now  well  adherent,  and  inserting  a  large  draining-tube.  I  have  operated  by  both 
methods  on  patients  of  my  colleagues  Dr.  Pye-Smith,  Dr.  F.  Taylor,  and  Dr. 
Newton  Pitt.  All  the  cases  did  well,  though  in  two  the  complete  filling  up  of  the 
cavity  was  very  tedious.  One,  a  woman,  three  months  pregnant  at  the  time  of 
the  operation,  went  her  full  time  subsequently. 

*  This  incision  should  always  be  made  in  front.    Even  if  a  cyst  or  abscess  • 
shows  its  greatest  point  of  prominence  through  the  ribs,  it  should  not  be  opened 
here  if  possible,  unless  it  is  quite  certain  that  the  pleural  space  is  obliterated : 
moreover  the  large  drainage-tube  needful  easily  causes  caries  of  the  closely 
adjacent  ribs. 

+  One  case  bulged  out  the  right  lower  ribs  most  markedly.  For/eas°T 
already  given,  I  preferred  to  attack  it  in  the  front  of  the  right  hypoc hondnum .  On 
emosine  the  liver,  a  hydrocele  trocar  passed  through  ii  inch  of  hepatic  tissue 
before  fluid  was  reached.  Very  little  haemorrhage  followed  the  completion  of 
the  second  stage  of  the  operation. 


J 
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n  Vlectrolysis.-This  mode  of  treatment  was  used  by  Dr.  lagge  and  Mr 
n^-'ham  in  e°ht  cases,  and  the  results  brought  before  the  Medico- Clnrurgical 
T  (Trans    vol  liv.  p.  i).    The  modus  operandi  here  is  uncertain,  as  in 
S2£.(  ou Tit  seems  probable  that  neither  the  electrolytic  action  nor  the 
f  kte  of  fluid  into  the  peritoneal  sac,  but  the  puncture  alone  of  the  needle 
the  essential  element.*    This  being  so,  and  the  method  requiring  special 
ostruments,  it  has,  I  believe,  fallen  into  abeyance.    In  one  case  a  patieni :oi 
nr  Moxons,  I  made  use  of  this  method  after  previous  tapping  had  failed  Ine 
ens  taken  by  Dr.  Fagge  and  Mr.  Durham  were  carefully  followed.   Two  electro- 
Ivtio  needles  were  passed  into  the  most  prominent  part  of  the  swelling,  about  two 
inches  apart,  and  were  then  attached  to  wires  both  connected  with  the  negative 
D0le  of  a  galvanic  battery  of  ten  cells.    A  moistened  sponge  connected  with  the 
positive  pole  was  placed  on  the  skin  at  a  little  distance.    The  current  was  passed 
for  half  an  hour.  The  punctures  were  then  closed  with  a  pad  of  gauze.  Indistinct 
fluctuation  could  be  made  out  in  the  flanks  during  the  next  forty-eight  hours. 
There  was  no  constitutional  disturbance,  the  tumour  steadily  diminished  in  size, 
and  a  good  recovery  took  place.    But  I  lost  sight  of  the  patient  afterwards. 
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As  tapping  by  a  trocar,  and  draining  the  abscess  by  the  cannula  left  in,  or  a 
drainage-tube  passed  through  the  cannula,  the  latter  being  then  withdrawn,  is 
unsatisfactory,*  and  as  the  use  of  the  aspirator  here 'is  mainly  exploratory  and 
palliative,  it  is  to  a  free  incision  that  we  must  look  for  a  permanent  cure.  This 
may  be  employed  in  three  ways : 

i.  Direct  incision  and  drainage,  when  tenderness,  oedema,  and  redness,  make 
it  probable  that  adhesions  exist.  This  needs  no  further  comment.  2.  Incision 
and  drainage  by  abdominal  section,  in  two  stages.  3.  Incision  and  drainage  by 
abdominal  section,  at  one  sitting. 

The  methods  of  treating  an  hepatic  abscess  by  abdominal  section,  whether  in 
one  or  two  stages,  have  already  been  spoken  of  at  p.  943,  under  the  heading  of 
Hydatids.  They  have  the  following  advantages  over  other  modes  of  treatment : 
(a)  The  benefit  of  a  free  incision  and  thorough  drainage  ;  (b)  the  surgeon  can  see 
what  structures  he  is  dealing  with  (see  the  foot-note  above)  ;  (c)  bleeding  from 
the  liver  can  be  seen  and  arrested  ;  [d)  if  pus  escapes  into  the  peritoneal  sac, 
this  can  be  cleansed. 

Very  little  need  be  said  here  of  the  treatment  by  abdominal  section  in  addition 
to  that  already  written  at  p.  943.  In  the  two-stage  method  the  surgeon  will 
open  the  peritoneal  sac,  suture  the  parietal  peritoneum  to  the  edges  of  the 
wound,  insert  some  gauze,  and  endeavour,  by  well-adjusted  bandaging,  to  keep 
the  abdominal  parietes  in  contact  with  the  liver,  opening  the  abscess  on  or  after 
the  third  day. 

In  the  method  by  direct  incision,  a  free  incision  of  four  or  five  inches  is  made 


*  Thus,  in  a  case  of  Dr.  Playfair's,  related  in  the  Appendix  to  Dr.  Fagge's 
paper,  progressive  diminution,  almost  identical  to  that  noticed  after  electrolysis, 
followed  acupuncture  only. 

t  This  term  is  also  applicable  to  incisions  of  the  liver  for  hydatids. 

%  Thus  (1)  the  cannula  and  tube  may  slip  out.  (2)  The  drainage  is  inefficient. 
(3)  If  the  pus  leaks  into  the  peritoneal  sac,  it  does  so  unseen.  (4)  The  trocar 
may  puncture  important  parts.  Thus,  in  one  case  of  Mr.  K.  Thornton's  ( Med. 
Times  and  Gas.,  1883,  vol.  i.  p.  89),  the  omentum,  containing  large  veins,  lay 
over  the  liver.  (5)  Puncture  and  drainage  would  be  quite  insufficient  in  cases 
where  more  than  one  abscess  existed. 

30 
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and  the  parietal  peritoneum  united  to  the  subcutaneous  tissues  of  the  wound 
The  position  of  the  pus  having  been  verified  by  a  fine  trocar  or  aspirator  needle 
some  soft  carbolised  sponges  (previously  counted)  or  tampons  of  iodoform  gauze 
are  carefully  packed  around.    The  abscess  is  then  incised,  and  the  opening  at 
once  plugged,  and  freely  dilated  with  the  finger.    Any  escape  of  pus  into  the 
peritonical  sac  is  prevented  (i)  by  the  careful  sponge-packing;  (2)  by  the 
finger  hooking  up  the  liver  against  the  wound ;  (3)  by  an  assistant  keeping 
steadily  the  parietes  against  the  liver.    Haemorrhage  is  prevented  by  the  above1 
forceps  or  sponge-pressure.    When  the  abscess  is  empty,*  its  opening  is  plugged 
with  a  sponge,  and  the  liver  and  the  parietes  being  still  kept  accurately  together 
the  sponges  first  inserted  are  removed,!  and  the  edges  of  the  liver  wound  stitched' 
with  carbolised  silk  passed  with  curved  needles  on  a  holder,  to  the  edges  of  the 
abdominal  incision,  care  being  taken  to  keep  peritoneal  surfaces  well  in  contact 
If  the  pus  is  fetid,  the  abscess  cavity  should  be  well  irrigated  with  a  dilute 
antiseptic  lotion.  A  considerable  thickness  of  dry  gauze  dressings  will  be  needed 
at  first,  easily  renewed  by  means  of  a  many-tailed  bandage. 

Treatment  of  Hydatids  in  the  Liver  which  have  opened,  or  which 
threaten  to  open,  into  the  Chest. — I  refer  here  to  those  grave  and  difficult 
cases  where  a  hydatid  cyst  or  hepatic  abscess,  instead  of  making  its  way  towards 
the  abdominal  wall,  works  upwards,  thrusting  up  the  base  of  the  lung.  Perhaps 
the  first  few  tappings  have  drawn  off  fluids  from  the  front,  but  after  this  the 
cyst  recedes  from  the  epigastric  region  as  in  Mr.  Owen's  case  (he.  infra  cit.).  In 
other  and  rare  cases  the  cyst  or  abscess  has  been  opened  from  the  front  or  the 
side,  through  the  abdomen,  but  insufficient  drainage  is  thus  given.  In  such 
cases  the  advice  given  in  the  foot-note,  p.  944,  must  be  set  aside,  and  the  fluid 
must  be  drained  through  the  pleura.  + 

Mr.  Godlee  sutured  the  diaphragmatic  and  costal  layers  of  pleura  round  the 
edge  of  an  aperture,  made  by  removing  a  portion  of  rib,  and  then  opened  an 
hepatic  abscess.  Mr.  Thornton,  treating  a  similar  affection  with  a  view  of 
obtaining  a  funnel,  through  the  pleura,  along  which  the  pus  could  escape  safely, 
first  raised  the  parietal  pleura  all  round,  so  as  to  get  a  little  free  edge,  then  made 
a  very  careful  longitudinal  incision  through  the  visceral  pleura,  raised  it  all 
round,  and  then  with  a  fine  curved  needle  united  the  two  layers  with  a  continuous 
fine  silk  suture.  A  channel  being  thus  made,  the  liver-abscess  was  opened  by  a 
curved  trocar,  the  puncture  converted  into  an  incision,  and  a  large  drainage-tube 
inserted.  Mr.  Owen,  in  the  case  of  a  hydatid  cyst  which  encroached  upon  the 
thorax,  incised  the  eighth  intercostal  space,  first  behind  the  anterior  axillary 
line.  As  soon  as  the  costal  pleura  was  divided,  air  rushed  freely  in  with  a  very 
audible  sound,  and,  the  finger  being  introduced,  the  diaphragm  was  at  once  felt 
bulging  up  along  the  inner  surface  of  the  ribs,  while  the  lung  had  retired  beyond 
reach.  The  intercostal  space,  which  was  fairly  roomy,  was  forcibly  widened,  but 
it  was  not  thought  necessary  to  excise  a  piece  of  rib.  The  phrenic  pleura  and 
the  diaphragm  were  then  carefully  incised,  and  the  abdominal  cyst  was  dis- 

*  Mr.  Greig  Smith  (Abdom.  Surg.,  p.  527)  advises  that,  if  the  abscess  does  not 
empty  itself  readily,  a  large  tube  lying  in  carbolic  lotion  may  be  pinched  at  the 
end  and  when  placed  at  the  bottom  of  the  abscess  will  act  as  a  siphon,  m 
also'  draws  attention  to  the  need  of  exploring  the  abscess  cavity  for  signs  ot  1 
second  abscess,  and,  if  this  be  found,  opening  it  with  the  finger  or  dres>in 
forceps    All  manipulations  now  must  be  of  the  gentlest,  for  fear  of  luTniorrnag* 

t  If  any  pus  or  blood  has  escaped  into  the  peritonaeal  sac  this  must  be  no 

CTmGodlle\Brit.  Med.  Journ.,  1887,  vol.  ii.  p.  S72),  Mr.  K.  Thornton  (ft* 
1886,  vol.  ii.),  and  Mr.  Owen  (Clin.  Soc.  Trans.,  vol.  xxi.  p.  78)  have  successtuu 
adopted  this  course. 
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vrered.  A  certain  amount  of  its  contents  were  withdrawn  by  aspiration,  so  as 
to  relieve  its  tension,  and  to  permit  of  some  of  the  face  of  the  sac  being  drawn 
through  the  diaphragm,  and  across  the  shallow  pleural  cavity  to  the  skin  wound, 
to  which  it  was  secured  by  four  hare-lip  pins.  The  serous  surfaces  thus  placed 
in  contact  were  found  firmly  adherent  on  the  fourth  day.  An  incision  was  then 
made  into  the  cyst,  and  a  drainage-tube  inserted.  All  three  patients  re- 
covered. 

CHOLECYSTOSTOMY.  -  CHOLECYSTOTOMY.  —  CHOLE- 
LITHOTRITY. —  CHOLEDOCHOTOMY. —  CHOLEC  YST- 
ENTEROSTOMY.  —  CHOLECYSTECTOMY.  —  TREAT- 
MENT OF  BILIARY  FISTULA. 

Several  of  the  above  operations  will  be  spoken  of  together.  As  the  indica- 
tions for  these  operations  are  nearly  always  gall-stones,  it  will  be  well  first  to 
consider  the  different  sites  in  which  these  are  met  with  and  the  evidence  by 
which  they  may  be  differentiated,  it  being  always  understood  that,  as  several  of 
the  following  conditions  may  coexist,  the  symptoms  to  which  a  group  of  gall- 
stones in  one  position  gives  rise  often  runs  into  those  of  another,  (i)  The 
calculus  or  calculi  are  in  the  gall-bladder.  The  diagnosis  and  treatment  here  will 
jrive  widely  different  trouble  according  as  the  gall-bladder  is  (A)  fairly  normal ; 
iv  (B)  shrunken.*  (A)  Calcidi  in  a  gall-bladder  lohich  is  fairly  normal. — The 
symptoms  here  will  be  chiefly  recurrent  attacks  of  colic.  No  swelling  may  be 
present  unless  a  calculus  exists  lower  down,  and  for  the  same  reasons  there  will  be 
no  jaundice.  (B)  Calcidi  in  a  shrunken  gall-bladder. — This  is  one  of  the  most  difficult 
conditions  to  diagnose.  In  Mr.  Jordan  Lloyd's  words  (Birmingham  Medical  Review, 
1895,  p.  199) :  "  It  may  be  suspected  where  paroxysms  of  pain  are  frequently 
occurring  and  where  pyrexia  and  local  tenderness  are  present.  There  is  no 
umour  and  no  jaundice."  (ii)  The  stone  or  stones  are  in  the  cystic  duct. — Here 
:here  will  be  colic,  and  presence  of  a  swelling  having  the  characters  of  a 
distended  gall-bladder.  Jaundice  is  as  a  rule  absent,  but  if  a  calculus  in  the 
;ystic  duct  makes  pressure  on  the  common  hepatic  duct  this  point  of  guidance 
»vill  be  lost,  (iii)  The  calculus,  one  or  more,  occupies  the  common  duct.  This, 
iccording  to  the  duration  of  the  mischief,  may  be  dilated,  and  the  same  applies 
0  the  tracts  behind,  unless  other  calculi  are  present  here.  In  addition  to  colic 
:aundice  and  a  swelling  will  be  present,  and  if  adhesions  are  forming,  if  any 
ilceration  and  septic  process  is  going  on,  pyrexia  may  be  present  also.  Mr. 
Lloyd  (loc.  supra  cit.)  gives  two  more  conditions,  viz.  :  (v)  The  stone  or  stones 
ire  in  the  common  bile  duct,  which  with  the  hepatic  duct  is  thickened  and 
lilated,  while  the  gall-bladder  and  cystic  duct  are  shrunken  and  indurated  •  and 
vi)  The  shrunken  gall-bladder  is  packed  with  stones,  and  a  calculus  is  also 
present  in  the  common  duct.  The  symptoms  of  the  two  last  are  much  the  same  • 
'iz.,  (1)  Paroxysmal  hepatic  colic;  (2)  well-marked  attacks  of  chills,  sweating 
ind  fever;  (3)  chronic  jaundice  of  varying  intensity,  deepening  after  each 
«roxysm,  and  fading  during  the  intervals  (Osier).    It  will  be  seen  that  the 


M.  Terrier  (Le  Prog.  Med.,  1892,  t.  xvi.  p.  473)  thinks  that  the  condition  of 
■he  gall-bladder  will  prove  of  great  importance  in  the  diagnosis  of  obstruction 
lue  to  impacted  calculus  in  the  common  duct,  and  that  due  to  malignant  disease 
»f  the  head  of  the  pancreas.  In  the  latter  the  gall-bladder  will  be  greatly 
dated,  in  the  case  of  impacted  calculus  it  will  often  be  shrunken  and  matted 
town  by  adhesions.  Other  points  which  may  help  in  deciding  between  these 
wo  conditions  are  the  time  the  trouble  has  lasted,  and  the  age  and  general 
:ondition  of  the  patient.  b  « 
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condition  present  in  No.  i.  (B),  and  in  No.  vi.  can  only  be  verified  bv 
operation.* 

CHOLECYSTOSTOMY. 

Much,  of  the  account  of  this  operation  refers  to  several  others  on 
the  biliary  tracts,  as  in  practice  several  are  employed  at  the  same 
sitting.    The  anaesthetic  will  usually  be  the  A.  C.  E.  mixture  or  1 
chloroform,  ether  being  unsuited  to  many  of  these  patients,  often 
middle-aged  and  stout  and  flabby,  and  the  subjects  of  chronic 
bronchitis.    The  abdomen  having  been  cleansed  (p.  656)  and  the 
parts  relaxed,  one  of  the  following  incisions  is  made  use  of:  (1)  A 
vertical  one,  over  the  prominence  of  any  swelling  present,  or 
straight  down  from  the  tip  of  the  cartilage  of  the  tenth  rib.  It 
should  be  4  inches  long  to  begin  with,  and  should  be  prolonged 
down  to  the  level  of  the  umbilicus  if  more  room  is  wanted  for  the 
exploration  of  the  common  duct.  This  incision,  if  widely  retracted, 
will  answer  in  nearly  all  cases.    Where  the  adhesions  are  very 
difficult  to  deal  with,  more  room  may  be  got  by  adding  to  it  a 
transverse  incision  carried  inwards  along  the  margin  of  the  ribs 
at  its  upper  extremity     Another  very  useful  incision  which  is 
always  employed  by  some  operators,  and  which  is  excellently 
suited  for  those  cases  where  much  difficulty  is  expected,  is  a  trans- 
verse or  curvilinear  one,  starting  a  little  below  the  tip  of  the 
ninth  rib,  at  the  outer  edge  of  the  rectus,  and  passing  m  a  trans- 
verse or  curvilinear  direction  into  the  loin ;  if  extra  room  is  needed 
it  may  be  carried  as  far  as  the  inner  edge  of  the  quadratus 
lumborum.t    Either  of  the  above  incisions  will  give  better  access 
than  one  in  the  linea  semilunaris  or  linea  alba.    The  second  one 
g-ives  the  best  access  of  all,  but  we  must  wait  for  the  results  ot 
cases  which  have  been  adequately  watched  before  we  can  accept  as 
certain  the  statement  that  the  transverse  incision  is  no  more  likely 
to  be  followed  by  a  ventral  hernia  than  is  the  vertical  one  because 
it  is  in  the  upper  and  firmer  part  of  the  abdominal  wall,  me 


*  However  obscure  the  case,  aspiration  by  itself  is  not  to  be  Pr<f ise^  J^; 
information  tbat  it  migbt  give  can  be  more  safely  gained  by  a  small  ^oratory 
incision,  for  tbe  use  of  even  a  fine  trocar  is  not  unattended  with .danger.  T£ 
in  two  cases  (quoted  by  Mr.  Greig  Smith),  in  one  of  which  Dr.  Harley  explo 
with  a  fine  aspirator-needle,  after  a  short  interval  the  parent  died  wi  h  ntent 
and  peritonitis.  In  a  case  of  Dr.  Keen's  not  a  E^^^ 
local  peritonitis  followed  the  use  of  a  hypodermic  ^^^S^the 
utility  of  this  step  is  doubtful,  for  the  point  of  the  needle  may  easily  m 

SttnThis  incision  is  recommended  by  Mr.  R.  Morison  of  ^e^a^^^ 
(Ann.  of  Surgl,  Aug.  1895,  P-  181).  He  gives  th*c*f%f*^'°L,  there  fc 
of  Edinburgh.  Besides  the  excellent  access  which  the  inci.ion  g J™*^ 
another  advantage  which  will  be  given  when  the  subject  of  drainage 
This  incision  is  practically  the  same  as  Courvoisier  s,  much  «on  rf 
and  in  Amerioa-viz. ,  an  incision  about  ten  inches  ^S'^^Xm,  5ft  » 
to  the  lower  border  of  the  right  ribs,  and  about  half  an  inch  below 
centre  lying  over  any  swelling  that  is  present. 
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tnearitonseum  having  been  reached,  any  vessels  which  need  it  are 
secured  with  chromic  gut.  The  peritoneum  is  next  picked  up  and 
opened,  and  if  the  gall-bladder  is  not  seen  at  once  the  finger  is 
introduced,  the  liver  edge  being  taken  as  a  landmark  to  feel  for 
any  calculi  which  may  act  as  a  guide.  The  difficulties  met  with 
here  may  be  due  merely  to  omentum  or  distended  intestines  con- 
cealiuo-  the  gall-bladder,  or  adhesions  may  have  taken  place  about 
this  structure  to  a  varying  degree.*  In  some  cases  it  may  be 
actually  buried  in  adhesions,  involving  such  structures  as  the 
abdominal  wall,  omentum,  duodenum,  and  pylorus. f    The  liver 

*  The  following  case  of  Mr.  liobson's  is  a  good  instance  of  the  difficulties 
which  may  be  met  with  :  the  tumour  on  being  exposed  "  seemed  to  be  composed 
of  liver,  gall-bladder,  stomach,  and  omentum  matted  together.  No  fluctuation 
could  be  made  out,  and  the  tumour  seemed  so  firm,  hard,  and  nodulated  as  to 
give  the  impression  of  being  malignant.  An  exploring  syringe  pushed  deeply 
into  the  swelling  simply  withdrew  a  little  blood ;  but  on  pushing  the  needle 
through  the  overlapping  edge  of  the  liver,  in  the  direction  of  the  cystic  duct,  pus 
was  withdrawn.  On  attempting  to  separate  the  liver  from  what  was  supposed  to 
be  the  gall-bladder,  pus  began  to  well  up,  but  fortunately  none  of  it  escaped  into 
the  peritoneal  cavity,  as  sponges  had  been  packed  round  the  opening.  On 
dilating  the  opening  sufficiently  to  admit  the  finger,  gall-stones  were  at  once  felt, 
one  of  which,  about  the  size  of  a  small  walnut,  was  easily  removed ;  the  second, 
impacted  in  the  cystic  duct,  broke  in  removal,  leaving  the  distal  portion  still 
within  the  duct ;  this  was  removed  with  considerable  difficulty,  as,  on  account  of 
the  matting  of  the  parts,  the  finger  could  not  be  passed  beyond  the  cystic  duct 
to  aid  in  its  expulsion ;  after  its  removal  the  index  finger,  on  being  pushed  into 
the  duct  as  far  as  possible,  discovered  another  impacted  stone,  which  it  was 
found  impossible  to  remove.  As  the  sequel  showed,  this  was  perhaps  rather  a 
happy  circumstance,  for,  on  account  of  the  depth,  the  friability,  and  the  adhe- 
sions of  the  gall-bladder,  it  was  found  impossible  to  suture  it  to  the  surface,  as 
the  stitches  would  not  hold ;  hence,  after  the  suppurating  cavity  had  been 
washed  out  with  a  solution  of  fluosilicate  of  soda  (gr.  x — Oj)  and  a  drainage- 
tube  inserted,  the  upper  and  lower  ends  of  the  incision  were  drawn  together  by 
silk  sutures  so  as  to  somewhat  limit  the  opening.  The  peritoneal  cavity  was  left 
freely  open,  two  sponges  being  placed  on  each  side  the  opening  into  the  gall- 
bladder so  as  to  absorb  any  discharge  flowing  out  of  it.  They  were  at  first 
changed  every  two  hours,  antiseptic  precautions  being  adopted.  At  the  end  of 
two  days  they  were  removed,  one  being  simply  applied  directly  over  the  drainage- 
tube,  so  as  to  press  the  parietal  peritonaeum  into  contact  with  the  visceral."  The 
patient  made  a  complete  recovery. 

t  In  one  case  of  Dr.  Parkes'  (Trans.  Amer.  Surg.  Assoc.,  vol.  iv.  p.  299),  in 
which  there  had  been  a  two  years'  history  of  biliary  colic,  "  the  most  careful  and 
diligent  search  failed  to  find  the  gall-bladder,  the  proper  location  of  which  was 
plainly  outlined  and  felt  with  the  finger,  with  reference  to  the  transverse  fissure 
ind  %ament,  showing  the  entire  absence  of  the  gall-cyst ;  but  close  to,  and 
partly  encroaching  upon  the  transverse  fissure  was  found  an  elevated,  resisting 
tumour,  the  exact  nature  of  which  could  not  be  determined,  but  probably 
containing  biliary  concretions."  It  was  too  near  the  large  blood-vessels  to 
admit  of  any  interference  with  it.  An  autopsy  revealed  remains  of  the 
shrunken  gall-bladder,  but  with  no  sign  of  bile  in  it.  A  gall-stone  lay  at  the 
junction  of  the  hepatic  and  common  ducts.  On  the  other  hand  a  distended  duct 
oelow  may  simulate  a  gaii  bladder.  Thus,  M.  Terrier  {Rev.  de  Chir.,  1S93,  t.  xiii. 
P-  95)  quotes  a  case  undei  the  care  of  Yversen  of  Copenhagen,  in  which  the 
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must  be  pushed  up  and  the  intestines  held  aside  with  flat  sponges 
or  iodoform  gauze  tampons,  so  arranged  as  to  shut  off  the  general 
peritonteal  sac.  The  adhesions  are  then  most  carefully  separated 
with  a  fine  blunt  dissector  (Fig.  211),  a  steel  director,  or  curved 
scissors.*  While  this  is  being  effected  the  operator  must  be 
prepared  in  some  cases  for  an  escape  of  pus,  which  has  been  shut 
in  by  these  adhesions,  outside  the  gall-bladder  or  the  ducts  lower 
down.  In  some  cases  the  gall-bladder  may  not  only  be  adherent 
but  small  and  shrunken  as  well.f 

Fig.  262. 


Lawson  Tait's  scoop  for  gallstones.    (Down's  Catalogue.) 

The  gall-bladder  having  been  found,  it  is  brought  into  the  wound 
if  possible,^  sponges,  counted  and  held  in  clamp-forceps,  are  held 
around  and  under  it,  and  it  is  first  emptied  by  aspiration;  the 
puncture  is  then  enlarged,  and  a  forefinger  inserted  to  feel  for 
calculi.    If  it  is  clear  that  any  present  will  be  difficult  of  removal, 

Fig.  263. 


Anderson's  forceps  for  the  extraction  of  gallstones.  As  the  blades  unlock, 
either  can  be  introduced  separately,  and  then  used  as  a  probe  or  scoop.  In  a 
difficult  case  these  forceps  are  very  helpful.    (Down's  Catalogue.) 

the  edges  of  the  opened  gall-bladder  should  be  sutured  to  the 
margins  of  the  wound  by  a  continuous  suture  of  sterilised  silk,  or 
by  interrupted  ones  at  short  intervals  with  others  intervening  of 
horsehair  or  salmon-gut.  The  parietal  peritonaeum  must  be  care- 
dilatation  of  the  common  duct  due  to  a  stone  impacted  low  down  was  so  great  as 
to  simulate  a  large  gall-bladder.  The  duct  was  accordingly  stitched  to  the  edge? 
of  the  wound,  and  opened  as  in  cholecystostomy. 

*  Bleeding,  chiefly  troublesome  oozing  from  adhesions,  must  be  checked  by  firm 
sponge  pressure.  Spencer  Wells'  forceps  may  be  safely  left  on  for  twenty-four 
or  thirty-six  hours. 

t  In  one  case  of  Mr.  Thornton's  {Brit.  Med.  Jonrn.,  18S6,  vol.  ii.  p.  902),  the 
majority  of  the  stones— 412  were  removed— lay  in  the  cavity  of  the  liver  snb- 
stance.  Through  the  liver-tissue  which  presented  in  the  incision  stones  could 
be  felt  moving  on  each  other :  the  gall-bladder  was  small  and  atrophied  :  a  large 
stone  occupied  the  common  duct.  Here  the  large  stone  originally  in  the  gall- 
bladder had  become  impacted  in  the  common  duct,  the  other  stones  being  formed 
in  the  hepatic  duct  and  above  it  in  the  liver,  where  they  gradually  hollowed  out 

a  Threat  care  must  be  taken  not  to  rupture  a  bladder  much  distended,  or  to 
cause  sloughing. 
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Fnllv  taken  up,  and  the  sutures  passed  at  a  sufficient  distance  from 
*  edo-es  of  the  gall-bladder  and  the  incision  in  the  abdominal 
all  to°ensure  a  good  hold.  The  sutures  should  pass  through  any 
bleedino'  points  in  the  cut  gall-bladder,  and,  as  the  stitches  are 
inserted  the  sponges  or  tampons  are  withdrawn.  Mr.  Mayo 
Robson  \loc.  infra  cit.)  advises  the  following  method  of  suturing 
the  call-bladder  as  likely  to  prevent  a  permanent  fistula:  I  he 
serous  coat  of  the  gall-bladder  is  sutured  to  the  parietal  pen- 

FlG.  264. 


Tait's  cholelithotomy  forceps.    (Greig  Smith.) 

tomeum,  and  the  mucous  coat  to  the  aponeurotic  layer  of  the 
abdominal  wall,  thus  leaving  the  skin  and  subcutaneous  tissue  free 
to  granulate  and  close  the  opening. 

The  gall-bladder  having  been  thus  safely  steadied  prior  to  any 
manipulations  which  may  be  needful — and  the  extraction  of  a 
stone  fixed  low  down  in  the  cystic  duct  is  often  a  prolonged  affair 

any  calculi  which  lie  near  the  surface  are  removed  with  scoops 
d  ig.  262),  dressing- forceps,  or  the  forceps  shown  in  Pigs.  263 
and  264.  Of  these  I  have  found  the  one  to  the  left  of  Fig.  264, 
though  its  blades  appear  somewhat  clumsy,  very  efficient  in 
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extracting  stones  when  the  ducts  are  dilated.  Where  a  stone 
impacted  low  down  in  the  cystic  duct  resists  all  efforts  at  extrac- 
tion from  the  gall-bladder  by  scoops  or  forceps,  attempts  must  be 
made  to  push  it  up  into  the  gall-bladder  by  a  finger  introduced 
into  the  abdomen  through  the  lower  part  of  the  wound.  This 
after  the  gall-bladder  has  been  secured  by  sutures,  is  left  open— ^ 
kept  plugged  with  iodoform  gauze  or  a  carbolised  sponge — so  that  i 
a  finger  can  be  introduced  from  time  to  time  to  assist  any  instru- 
ment working  from  the  gall-bladder  or  to  dislodge  any  calculus 
out  of  the  cystic  duct.  If  all  attempts  at  removal  or  dislodgment 
fail,  the  calculus  must  be  treated  by  cholelithotrity,  choledochotomy, 
or  cholecysterentostomy  (vide  infra). 

It  will  be  found  needful  to  change  the  dressings  at  first  frequently 
after  a  cholecystostomy. 

This  operation  has  been  performed  in  two  stages,  as  in  opening 
a  hepatic  abscess  (p.  945),  but  this  is  quite  needless  here,  unless 
the  anassthetic  should  be  taken  badly  or  some  other  quite  unfore- 
seen complication  occur. 

CHOLECYSTOTOMY. 

Here  the  gall-bladder  is  sutured  at  once  after  the  extraction  of  the  stones,  e.g., 
with  a  continuous  suture  of  the  mucous  membrane,  and  then  a  row  of  Lembert's 
sutures,  and  returned  into  the  peritoneal  sac.  This  step  has  two  grave  objections. 
(1)  It  is  not  so  safe  as  cholecystostomy,  owing  to  the  risk  of  leakage,  if  the  walls 
of  the  gall-bladder  are  at  all  inflamed  and  softened.  This  is  just  an  instance  of 
an  operation  where  we  hear  of  the  successful,  but  never  of  the  unsuccessful, 
cases.  (2)  It  is  very  difficult  to  be  certain  that  all  the  ducts  are  patent.  If  a 
stone  be  left  behind  suturing  and  returning  the  gall-bladder  will  give  rise,  in  the 
immediate  future,  to  dangerous  tension  on  the  sutures  by  the  back-flow  of  the 
bile,  while  it  prevents,  later  on,  any  attempts  being  renewed  through  the  open 
gall-bladder. 

CHOLELITHOTRITY. 

This  term  has  been  applied  to  crushing  up  a  gall-stone  *  either 
by  forceps  introduced  from  the  gall-bladder,  along  the  inside  of 
the  duct,  or  applied  to  the  outside  of  this  through  the  abdo- 
minal wound.  The  fingers  may  also  be  used  instead  of  forceps. 
We  owe  this  method  to  Mr.  Lawson  Tait,  who  thus  describes  its 
employment : 

"  From  the  long,  narrow,  funnel-like  cavity  in  which  the  stone  was  lodged,  and 
from  the  mobility  of  the  bladder,  it  was  very  difficult  to  seize,  and,  when  at  last 
I  did  get  hold  of  it,  I  found  it  adherent  to  the  mucous  surface.  I  had  then  to 
consider  the  extreme  likelihood  that  in  removing  this  impacted  stone  I  might 
tear  the  walls  to  which  it  was  attached,  and  thus  certainly  kill  my  patient, 
therefore  performed  a  very  careful  and  protracted  lithotrity,  chipping  little  frag- 
ments off  the  stone  regularly  all  over  its  exposed  surface,  till  I  had  the  satistac- 

*  Kehr  (loc.  infr.  cit.)  criticises  this  method  as  risking  incomplete  removal  of 
the  detritus.    Careful  watching  of  these  cases  in  addition  to  tl'™™me™. 
publication  as  successes,  is  needed  before  we  can  tell  how  far  this  criticu 
just. 
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•     „f  lifting  out  its  nucleus.    I  then  passed  the  blade  of  a  fine  pair  of  forceps 
U°l»rh  side  of  it,  and  by  a  gentle  squeeze  broke  up  the  remainder." 
011  Freciuent  washings  out  were  then  employed.    While  forceps  are 
thus  used  one  forefinger  is  placed  over  the  stone  to  guard  the 

,.irts  from  undue  violence,  and  to  dislodge  any  fragments. 
1  In  another  case  of  a  stone  which  he  could  neither  extract  with 
forceps  nor  dislodge,  the  same  surgeon  ingeniously  crushed  the 
stone  in  situ  with  carefully  padded  forceps  applied  outside  the 
duct  walls,  and  then  dislodged  the  fragments  by  finger-pressure. 

In  a  similar  case  the  advice  of  Mr.  K.  Thornton  may  be  followed 
—viz.,  breaking  up  the  stone  by  means  of  a  needle  passed  through 
the  walls  of  the  duct,  the  fragments  being  either  allowed  to  find 
their  way  inwards  into  the  duodenum,  or  being  pushed  by  the 
fiuo-er  up  into  the  opened  gall-bladder.  Cholelithotrity  has  lately 
been  largely  replaced  by  incision  of  the  ducts  or  choledochotomy. 

CHOLEDOCHOTOMY.t 

This  term  has  been  given  to  the  operation  of  removing  stones 
from  the  biliary  ducts  by  direct  incision.  This  method  has  gained 
oround  very  much  of  late  years.  Its  safety  in  careful  and  com- 
petent hands  has  been  established,  and  it  has  been  proved  that 
stones  impacted  deep  in  the  cystic  or  in  the  common  duct,  which 
otherwise  must  have  been  left  behind  as  persistent  sources  of 
misery  or  as  causes  of  an  open  biliary  fistula,  extraction  by  open- 
ing the  gall-bladder  or  cholelithotrity  having  proved  impossible, 
can  now  be  safely  removed. 

While  the  important  relations  of  these  ducts — especially  the 
common — must  always  be  remembered,  the  presence  of  the  stone 
itself  forms  a  reliable  guide,  as  long  as  the  incision  is  made 
directly  over  it. 

We  will  take  the  operation  for  removal  of  a  calculus  from  the 
common  duct.J    The  incision  §  in  the  abdominal  wall  being  free 

*  In  case  the  stone  is  a  soft  one  it  will  be  worth  while  to  try  first  pressure 
with  the  finger  and  thumb. 

t  This  operation  was  first  performed  by  Kummell  (Deut.  Med.  TToch.,  1S90, 
No.  19,  p.  237),  a  stone  being  removed  from  the  common  duct.  Mr.  K.  Thornton 
reports  two  cases,  Jan.  1891,  April  4.  Other  very  interesting  papers  are  those  by 
Voight  (Deut.  Med.  Woch.,  1894,  No.  34)  ;  Korte  (Sam.  Klin.  Vortr.,  1892,  No.  46)  ; 
Kehr  (Arch.  f.  Klin.  CJiir.,  Bd.  xlviii.  1894,  S.  619)  ;  Eichardson  (Boston  Med.  and 
Burg.  Journ.,  vol.  cxxvi.  p.  409)  ;  Abbe  (N.  Y.  Acad,  of  Med.,  vol.  x.  p.  21S  ;  Dr. 
J.  W.  Elliot  of  Boston  (Ann.  of  Surg.,  July  1895),  and  J.  F.  Binnie  of  Kansas 
City,  ibid.  Nov.  1894  ;  Dr.  McGraw  of  Detroit,  ibid.  Aug.  1895. 

+  Dr.  J.  W.  Elliot  (loc.  supra  cit.)  advises  the  following  position  as  helpful : 
"  The  patient  is  hung  by  straps  under  the  arms  on  an  inclined  plane  at  an  angle 
of  something  less  than  forty-five  degrees.  A  sand-bag  is  placed  under  the  back, 
so  that  the  patient  is  bent  over  it.  In  this  position  the  intestines  gravitate  to  the 
lower  part  of  the  abdomen,  so  that  when  the  liver  is  held  up  by  a  retractor  the 
an  rushes  in  between  the  liver  and  intestines  much  as  it  enters  the  pelvis  in  the 
Irendelenberg  position."  Dr.  R.  Richardson  of  Boston  two  years  before  had  recom- 
mended the  reversed  Trendelenberg  position  (Ann.  of  Surg,  vol.  ii.  1S93,  P-  39°)  ■ 

§  If  the  ordinary  vertical  incision  (p.  948)  is  found  to  be  insufficient,  it  may 
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enough  (p.  948)  to  give  satisfactory  exposure  of  the  parts  concerned 
the  liver  is  held  up,  the  edges  of  the  wound  are  held  widely  open' 
and  the  position  of  the  stone  accurately  defined.  The  area  of 
operation  is  then  carefully  shut  off  by  iodoform  gauze  packing 
and  sponges  secured  to  forceps,  and  any  adhesions  over  the  stone 
are  very  carefully  separated  while  the  duodenum  is  drawn  down 
or  turned  aside.  The  stone,  firmly  held,  is  raised  as  high  as 
possible.  The  incision  is  not  to  be  made  until  the  surgeon  feels 
certain  that  he  is  directly  over  the  stone.  Dr.  Elliot  (loc.  supra  cit.) 
gives  the  hint  that  when  the  stone  is  removed  the  fingers  should 
squeeze  the  duct  above  while  the  sutures  are  inserted  and  tightened ; 
that  at  this  time  a  sound  should  be  passed  down  the  duct  to  make 
sure  of  its  patency ;  and  that  the  sutures  should  be  inserted  before 
the  stone  is  removed,  for  the  instant  this  is  done  the  duct  collapses, 
the  wound  is  bathed  in  bile  and  cannot  again  be  brought  into  an 
accessible  position.  The  escape  of  bile,  which  is  very  profuse  if  it 
has  been  long  pent  up  or  if  the  blocked  duct  is  dilated,  must  be 
met  by  assiduous  sponging  or  washing  away  with  boiled  water. 

The  stone  having  been  found  and  removed,  it  remains  to  consider 
the  different  means  of  treating  the  opening  in  the  duct.  If  the 
passages  above  and  below  are  patent,  if  the  opening  is  accessible, 
and  if  the  patient's  condition  admits  of  further  prolonging  of  the 
operation,  sutures  should  certainly  be  employed  for  the  additional 
security  which  they  give.*  The  escape  of  bile  being  prevented  by 
the  pressure  of  the  fingers  above  the  opening,  the  incision  by  which, 
the  stone  has  been  extracted  is  closed  by  a  continuous  suture  of 
chromic  gut  for  the  duct  itself,  while  a  second  set  of  sutures  of 
silk  are  used  to  draw  together  the  cut  edges  of  the  overlying  peri- 
toneum. The  sutures  are  best  inserted  by  a  small  fully-curved 
needle  held  in  pressure-forceps,  or,  as  recommended  by  Mr. 
M.  Kobson,  by  a  rectangular  cleft-palate  needle.  The  value  of  a 
free  incision  (p.  948),  opening  up  the  wound  in  every  direction, 
pulling  up  the  liver,  drawing  down  the  duodenum  and  colon,  and, 
perhaps,  the  use  of  an  electric  lamp,  will  be  very  apparent  now. 
The  assistants  must  be  assiduous  with  well-applied  sponge-pressure. 
In  the  words  of  Dr.  Binnie,  of  Kansas  City  {Ann.  of  Surg.,  Nov. 
1894,  p.  563) : 

"  A  difficulty  which  occasionally  confronts  the  surgeon  is  to  distinguish  at  t  he- 
bottom  of  a  deep  and  narrow  pit  the  wounded  duct  from  oozing  adhesions  recemy 
divided." 

Where  the  opening  cannot  be  sutured,  the  surgeon  will  use 
either  some  of  the  adjacent  soft  parts  to  act  as  a  dam  between  the 
duct  and  surface,  and  so  prevent  the  bile  from  entering  the  pen- 
tonasal  sac,  or  he  will  employ  drainage  and  iodoform  gauze. 
Amongst  the  soft  parts  that  are  handy,  the  omentum  at  once 

be  prolonged  along  the  margin  of  the  ribs  towards  the  middle  line,  a  flap  being 

then  turned  inwards.  iD««niii8 
*  Even  if  the  sutures  do  not  hold,  they  do  good  by  preventing  or  essen  1 
the  escape  of  bile  while  adhesions  are  forming  to  shut  off  the  peritoneal  sac. 
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resents  itself  as  the  most  available.  Mr.  Mitchell  Banks  (Lvver- 
ool  Med.  Chir.  Journ.,  1893,  P-  307)  in  a  case  o£  cholecystectomy, 
•n  which  the  incision  in  the  gall-bladder  could  not  be  united  to 
hat  in  the  abdominal  wall,  made  use  of  "  the  round  ligament  of 
liver  and  some  neighbouring  omentum,  which  he  fastened  to 
o-all-bladder  and  succeeded  in  so  banking  it  up  as  to  prevent 
D  °bile  from  flowing  into  the  peritoneal  cavity."  Binnie  of 
ansas  City  (loc.  mpra  tit.)  made  use  of  separated  adhesions,  after 
xtracting  a  calculus  through  the  opened  cystic  duct. 
•■  Suture  of  tbe  wounds  in  the  bladder  and  the  duct  might  have  been  possible, 
ut  as  it  would  certainly  have  taken  much  time  I  decided  to  drain,  but  at  the 
„ame  time  to  build  up,  of  omentum,  mesentery  and  existing  adhesions,  a 
diaphragm  between  the  track  of  the  drain  and  the  general  peritonseal  cavity. 
Thus  the  wounded  biliary  passages  were  left  open,  a  few  stitches  of  catgut, 
judiciously  placed,  bound  together  the  various  structures  above  mentioned  in 
*uch  a  way  that  in  a  few  hours  they  became  an  impervious  rampart  of  adhesions. 

.  A  rubber  drain  was  also  passed  to  the  bottom  of  the  wound,  and  sur- 
rounded throughout  its  whole  length  with  a  liberal  supply  of  iodoform  gauze." 

Drainage. — It  will  be  safer  to  always  use  this  in  some  form  or 
other*  whenever  the  ducts  have  been  incised,  but  with  more 
elaborate  precautions,  of  course,  when  no  sutures  have  been 
inserted.  To  take  the  latter  case  first.  A  curved  glass  tube,|  with 
the  end  turned  upwards,  should  always  be  inserted  if  possible  into 
the  opening  in  the  duct — an  easy  matter  when  these  are  much 
dilated.  It  should  then  be  carefully  packed  around  in  its  whole 
length  with  iodoform  gauze.|  The  readiness  with  which  this 
forms  adhesions,  leading  to  bleeding  and  difficulty  in  detaching  it, 
Jis  well  known  to  those  who  have  used  it  in  abdominal  surgery. 

Dr.  R.  Abbe,  of  New  York,  recommends  the  method  of  drainage 
shown  in  Fig.  265,  which  he  has  used  successfully  (loc.  swpra  cit.). 
A  stone  having  been  removed  from  the  common  duct,  a  lai'ge 
:lrainage-tube  was  passed  into  the  hepatic  duct  through  the  open- 
ing in  the  common  duct,  this  opening  beiug  then  sewn  up  with 
ifine  silk.  Around  the  tube  which  emptied  the  hepatic  duct  a 
larger  one  §  was  placed,  reaching  to  the  common  junction,  and  a 
light  iodoform  tampon  was  finally  pushed  in.    All  the  bile  came 


It  has  been  stated  that  drainage  is  not  needed  as  pure  bile  does  not  excite 
peritonitis.  I  am  of  opinion  that  the  surgeon  can  rarely  tell  for  certain  whether 
;he  bile  is  pure  or  not.  Certainly  in  cases  where  there  have  been  repeated 
ittacks  of  cholelithiasis  with  pyrexia  it  is  extremely  probable  that  the  bile  is 
nfected  from  the  intestines — e.g.,  with  the  bacillus  coli  communis.  And  this  is 
;he  more  likely  when  any  part  of  the  ducts  has  been  long  dilated  into  a  large 
sac. 

t"  H  the  flow  of  bile  is  profuse  syphonage  (p.  977)  may  be  adopted,  rubber  tubing 
Jeing  attached  to  the  glass  tube. 

t  This,  according  to  the  amount  employed  and  the  number  of  renewals  required, 
nay  take  from  one  to  two  weeks  before  it  is  dispensed  with. 

I  If  glass  tubes  are  used  care  must  be  taken  that  the  end  is  not  jammed 
gainst  the  structures  with  which  it  is  in  contact,  otherwise  ulceration  may 
eadily  follow. 
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through  the  tube  for  five  days ;  the  inner  one  was  removed  on  the 
second  day,  and  the  sinus  closed  in  three  weeks,  the  patient  making 
an  excellent  recovery. 

Where  the  opening  has  been  closed  with  sutures  it  will  still  be 
wise  to  use  a  drainage-tube  for  a  day  or  two,  the  indication  for 
this  being  clearer  in  cases  where  the  suturing  has  been  attended 
with  difficulty,  where  the  edges  of  the  duct  are  much  bruised,  and 

where    any  contraction 
Fig.  265.  may  exist  in  the  biliary 

passage  below. 

If  any  bile  has  escaped 
into  the  peritouaaal  sue 
— a  rare  contingency  if 
the  gauze  packing  has 
been  careful — there  are 
two  places  where  it  may 
be  well  to  insert  a  drain- 
age-tube. One,  if  the 
flow  has  been  free,  is  in 
Douglas'  pouch  by  an 
incision  above  the  pubes ; 
it  will  be  well  to  keep 
this  tube  sucked  out  for 
a  few  hours.  The  other 
spot  is  one  to  which  Mr. 
Morison  of  Newcastle 
has  drawn  attention  (Brit.  Med.  J  own.,  vol.  ii.  1894,  p.  968).  He 
there  shows  that  in  the  right  hypochondrium,  between  the  liver 
and  the  colon,  is  a  natural  space  with  barriers  which  separate  it, 
more  or  less  completely,  from  the  general  sac.  Mr.  Morison 
thinks  that  bile  may  be  allowed  to  escape  into  this  space,  as 
long  as  it  is  efficiently  drained  by  an  incision  made  through  the 
posterior  parietes  immediately  below  the  lower  end  of  the  right 
kidney.  If  the  curved  incision  which  Mr.  Morison  and  others 
recommend  (p.  948)  be  made  use  of,  the  drainage-tube  will  be  in 
the  lower  and  outer  angle  of  the  wound. 

Murphy's  Drainage-tube  Button  (Fig.  266).— This  is  a  modification  of 
the  inventor's  well-known  anastomosis  button  in  which  the  female  half  is  elongated 

Fig.  266. 


Abbe's  method  of  suture  and 
drainage.  A  drainage-tube  has 
been  placed  in  the  hepatic  duct ; 
an  opening  in  the  common  duct 
is  sutured.  The  gall-bladder  has 
been  removed.  This  fact  is  not 
shown. 


(Down's  Catalogue.) 

to  form  a  drainage-tube,  so  as  to  reach  from  the  deep  seated  gall-bladder  to  the 
surface.  The  following  is  the  way  in  which  it  is  used:  "The  gall-bladder  is 
located,  a  sufficient  surface  of  its  wall  exposed,  the  contents  aspirated,  the  purse- 
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8trtog  suture  (Fig.  227,  p.  874)  inserted,  the  gall-bladder  is  incised,  the  small  half 
f  button  inserted,  purse-string  tied  and  cut  short,  the  tubular  portion  of  the  button 

then  pressed  into  position,  the  tube  is  then  drawn  out  as  far  as  the  gall-bladder 
'"ill  permit,  and  held  there  with  a  pin  passed  through  the  opening  in  its  side. 
During  the  time  that  the  pressure  atrophy  in  the  portion  of  the  gall-bladder 
■lasped  between  the  button  is  taking  place  a  cicatricial  wall  is  being  formed 
about  the  tube  which  acts  as  the  wall  of  a  sinus  after  its  production,  and  insures 
continued  protection  of  the  pcritonaeal  cavity. " 

The  following  criticism  is  by  an  American  surgeon,  Dr.  Binnie  (loc.  supra  at.)  : 
•This  operation  is  extremely  ingenious,  but  in  many  cases,  especially  those  in 
which  its  use  would  otherwise  help  us  most,  it  is  inapplicable.  If  the  gall- 
bladder is  deeply  seated,  and  its  walls  friable,  the  introduction  of  the  purse- 
string  suture  would  be  difficult  or  impossible.  If  the  gall-bladder  is  very  small 
and  shrunken,  it  cannot  contain  the  male  half  of  the  button.  If  the  opening  is 
in  the  duct,  the  button  operation  is  generally  out  of  the  question.  For  these 
reasons  the  Murphy  operation  must  be  of  very  limited  utility." 

Before  leaving  the  subject  of  extraction  of  stone,  from  the 
biliary  passage,  it  remains  to  refer  to  one  lodged  so  far  down  in  the 
common  duct  as  to  be  practically  immediately  outside  the  duo- 
denum. As  might  be  expected,  such  stones  are  very  difficult  to 
identify.  The  peritonseal  sac  having  been  opened,  any  omentum 
adherent  to  the  abdominal  wall  or  the  neighbourhood  of  the  liver 
must  be  separated,  other  adhesions  carefully  divided,  the  gall- 
bladder identified,  if  possible,  as  a  guide.  The  pylorus,  duodenum, 
and  transverse  colon,  must  also  be  identified  and  drawn  to  the  left 
downwards.  The  liver  must  be  kept  well  up  out  of  the  way  with 
retractors  or  the  fingers  of  an  assistant.  The  identification  of  the 
common  duct  will  now  vary  in  difficulty  according  as  its  relations 
are  natural  or  matted  by  adhesions.  If  the  former  is  the  case,  the 
stone  being  exactly  taken  as  a  guide,  a  vertical  incision  is  made 
through  any  fold  of  peritonaeum  passing  down  to  or  in  front 
of  the  mesocolon,  including  the  mesocolon.  The  vertical  incision 
is  deepened  with  a  blunt  dissector  or  the  finger  until  the  head  of 
the  pancreas  is  exposed  and  the  deeper  surface  of  the  duodenum, 
including  the  whole  length  of  the  common  duct.  This  will  be 
facilitated  by  pulling  the  duodenum  well  over  to  the  middle  line. 
The  importance  of  working  most  carefully  just  over  the  stone  is 
shown  by  the  relations  of  the  common  duct.  "  This  receiving  the 
cystic  and  hepatic  ducts  about  two  inches  below  the  liver  in  the 
beginning  of  its  course  lies  directly  in  front  of  the  portal  vein. 
Below,  before  it  enters  the  duodenum,  it  crosses  the  inferior  vena 
cava.  Its  orifice  admits  the  passage  of  a  probe  or  director  pretty 
easily."  (Eichardson.) 

Another  proof  of  the  importance  of  the  relations  of  the  common  duct,  is  shown 
by  the  fact  that  even  in  Mr.  Mayo  Eobson's  experienced  hands,  fsecal  extravasa- 
tion took  place  from  a  small  perforation  in  the  colon,  caused  by  separating 
adhesions  during  the  removal  of  a  stone  from  the  common  duct,  the  injury  being 
unrecognised  at  the  time*    Another  instructive  case  is  that  of  Ross  (Canadian 

l!nt.  Med.  Jowrn.,  vol.  i.  1894,  p.  903.  A  table  is  there  given  of  78  cases  of 
operations  on  the  gall-bladder  and  bile-ducts.  Only  four  died  from  the  opera- 
tion, and  in  three  of  these  malignant  disease  was  present. 
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Practitioner,  April  1894).  Here  several  stones  were  lodged  in  the  common  duct 
The  duodenum  was  accidentally  torn,  and  this  opening  was  enlarged  in  the  hope 
of  reaching  the  stones  through  the  opening  in  the  duct,  but  this  point  could  not 
be  found.  The  common  duct  was  accordingly  opened  and  the  stones  removed 
The  duct  was  sutured,  but  owing  to  the  friability  of  the  tissues  at  the  site  of  the 
roughened  stone,  it  was  impossible  to  prevent  the  leakage  of  bile.  Drainage  wa* 
employed  with  iodoform  gauze.  The  bile  continued  to  flow,  but  increased 
suddenly  after  vomiting,  and  the  case  ended  fatally  fifty-six  hours  after  the 
operation. 

The  site  of  the  stone  having  been  reached  with  certainty,*  the 
following  methods  are  open  to  the  surgeon:  (1)  Pushing  it  into 
the  intestine,  or  upwards  into  a  more  accessible  position.  If  this 
fail,  a  trial  may  be  made  of  breaking  up  the  stone  either  with  the 
finger  or  thumb,  or  with  padded  forceps  (p.  953).  (2)  The  duct  mav 
be  incised  either  directly,  if  it  can  be  detached  from  the  pancreas,  or 
through  the  tissue  of  this  viscus.  Dr.  T.  A.  McGraw  of  Detroit 
adopted  this  latter  plan  successfully,  having  first  made  certain  of 
the  stone  by  a  puncture  with  an  exploring  needle.  This  mosl 
capable  operator  is  inclined  to  think  that  an  incision  into  the  duct 
through  the  pancreas  is  preferable  to  one  through  the  duct  wall 
only,  as  the  surgeon  is  thereby  enabled  to  apply  two  or  three  tiers 
of  sutures.t  (3)  The  stone  may  be  removed  through  an  incision 
in  the  duodenum,  a  coarse  successfully  adopted  by  Dr.  McBurney 
of  New  York,  or  a  finger  introduced  through  the  incision  in  the 
bowel  may  dislodge  the  stone  and  enable  it  to  be  pushed  upwards 
into  a  more  accessible  point  in  the  common  duct  where  chole- 
dochotomy  may  be  performed.  The  opening  in  the  intestine  is 
subsequently  sutured  (p.  826).  This  plan  is  only  to  be  followed 
when  it  is  certain  that  the  stone  is  impacted  in  the  duodenal  orifice 
of  the  duct.    (4)  Cholecystenterostomy  may  be  employed  (q.  v.) 

CHOLECYSTENTEROSTOMY. 

In  this  operation  a  communication  is  made  between  the  gall  bladder  and  the 
small  or  large  intestine*  It  has  received  great  impetus  lately  owing  to  the 
recommendations  which  it  has  received  from  Dr.  Murphy  of  Chicago,  the 
facility  with  which  it  can  be  performed  with  his  most  ingenious  and  expeditious 
button,  and  the  good  results  which  the  published  cases  show.  The  chief 
indications  for  the  operation  are:  (1)  Irremediable  obstruction  of  the 
common  duct,  due  to  calculus  or  cicatricial  contraction.    The  second  cause  is 

*  A  stone,  impacted  in  the  duct,  low  down,  may  give  a  hard  or  nodular  feel  which 
may  suggest  malignant  disease  of  the  head  of  the  pancreas  :  an  exploring  needle 

will  clear  up  the  case. 

t  It  is  noteworthy  that  in  Dr.  McGraw's  case,  the  jaundice  and  the  itching 
were  both  intensified  for  the  two  days  which  followed  the  operation.  This  was 
attributed  to  obstruction  from  a  blood  clot  or  due  to  swelling  of  the  mcised 
tissues.  It  is  just  possible  that  it  may  have  been  due  to  over-complete  suturing. 
If  the  duct  is  not  dilated  there  must  always  be  a  risk  of  closing  its  lumen  for  a 

^^Whenever  feasible  the  duodenum  or  upper  jejunum  should  be  preferred. 
When  the  small  intestine  is  too  matted  by  adhesions  to  come  up  sufficiently,  tue 
hepatic  flexure  of  the  colon  should  be  chosen. 
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v  rare  and  it  is  probable  that  as  time  goes  on  and  surgery  proves  what 
VCn  be  done  for  calculi  impacted  here,  this  indication  will  very  rarely  arise. 
M  Dr  Murphy  (Chicago  Clin.  Hev.,Feb.  1895)  ^so  gives  obstruction  of  the  cystic 
duct  where  cholecystostomy  is  impracticable.  (3)  A  persistent  fistulous  opening 
•ifter  operations  on  the  gall-bladder  giving  rise  to  a  constant  escape  of  bile, 
causing  constant  excoriation  and  annoyance,  owing  to  the  eczematous  rawness. 
In  such  cases  the  operation  of  cholencysterenterostomy  was  recommended  ten 
years  ago  in  this  country  by  Mr.  Willett  {Brit.  Med.  Jovm.,  vol.  ii.  1886,  p.  903). 

Fig.  267. 


Cholecystenterostomy  with  Murphy's  button.    (Down's  Pamphlet.) 

Mr.  Mayo  Robson  was  the  first  in  this  country  to  publish  a  case  in  which  the 
operation  had  been  performed  (Med.  Chir.  Trans.,  vol,  lxxiii.  p.  61). 

The  case  was  one  in  which  a  biliary  fistula  persisted  for  fifteen  months  after 
"the  gall-bladder  had  been  opened  for  empyema."  The  condition  of  the  patient 
was  a  very  miserable  one,  as  no  apparatus  could  be  made  to  fit  sufficiently 
accurately  to  catch  the  bile,  save  when  the  patient  was  in  bed.  The  abdomen 
being  opened  through  the  old  scar,  in  the  centre  of  which  was  the  fistula,  the 
gall-bladder,  "  much  thickened  and  contracted,  was  detached  from  the  parietes. 
There  was  so  much  matting  of  the  viscera  that  it  was  found  impracticable  to 
bring  up  and  fix  the  duodenum  and  jejunum  to  the  gall-bladder ;  hence  the 
hepatic  flexure  of  the  colon,  lying  near,  was  raised  and  encircled  by  an  elastic 
ligature,*  after  its  contents  had  been  squeezed  upwards  and  downwards.  Con- 
venient spots  having  been  selected  on  the  gall-bladder  and  colon,  a  circle  the 
size  of  a  florin  was  marked  by  a  scalpel  on  each.  Along  these  lines  sutures  of 
fine  chromicised  gut  were  passed,  about  a  inch  apart,  but  these  were  not 
tightened  until  openings  J  inch  in  diameter  had  been  made  in  the  centre  of  the 


This  ligature  consisted  of  a  piece  of  drainage-tube,  fixed  by  pressure-forceps. 
This  prevented  any  escape  of  gas  or  fascal  matter,  and  rendered  the  intestine 
almost  bloodless,  simplifying  the  operation  considerably,  hence  Mr.  Robson  woidd 
prefer  it  to  any  other  intestinal  clamp. 
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circles,  quite  through  all  the  coats  of  the  viscera  concerned,  and  the  cut  edges 
of  the  mucous  membrane  of  the  colon  had  been  sutured  by  interrupted  sutures 
of  line  catgut  to  the  edge  of  the  mucous  membrane  of  the  gall-bladder."  The 
refreshed  edges  of  the  old  listula  in  the  gall-bladder  were  then  brought  together 
by  a  continuous  catgut  suture,  the  serous  surface  being  tucked  in,  and  a  number 
of  Lembcrt's  sutures  being  further  applied  over  the  line  of  union.  The  elastic 
ligature  was  removed  from  the  bowel,  and  the  circulation  became  immediately 
re-established.  Packing  in  of  sponges  prevented  any  soiling  of  the  peritonaeum. 
A  glass  drainage-tube  brought  out  at  the  lower  end  of  the  wound  guarded 
against  any  accident  from  the  sutures  giving  way.  Lastly,  the  parietal  incision 
was  closed.  Some  bile  escaped  about  twenty-four  hours  after,  then  bile  and 
fasces,  and  finally  bile  alone.    In  two  months  the  fistula  was  soundly  closed. 

(3)  Another  indication  which  has  been  sometimes  given  is  malignant  disease 
about  the  head  of  the  pancreas  occluding  the  common  duct  and  giving  rise  to 
jaundice,  itching,  &c.  In  such  cases  cholecystenterostomy  must  involve  greatly 
increased  risk.  Haemorrhage  and  imperfect  repair  are  the  chief  dangers,  the 
first  especially  so,  as  will  be  seen  from  the  case  given  below  of  Dr.  F.  J.  Shepherd 
of  Montreal  (p.  961).  Dr.  Murphy  himself  (Chicago  Clin.  Rev.,  Feb.  1895)  con- 
siders the  operation  here  very  unsatisfactory,  there  having  been  seven  deaths  out 
of  the  eight  cases.  Two  died  from  shock,  one  from  a  twisting  of  the  small 
intestine,  before  the  approximation  was'made,  a  volvulus  being  thus  produced.  In 
another  case  the  gall-bladder  was  so  friable  that  it  tore  like  wet  paper  when  the 
sutures  were  inserted,  and  after  the  button  was  in  position  and  the  abdomen 
closed,  the  friable  wall  gave  way  and  peritonitis  followed.  Dr.  Murphy,  accord- 
ingly advised  that  if  the  operation  be  made  use  of  in  case  of  obstruction  due 
to  malignant  disease,  it  should  only  be  in  the  early  stage. 

The  indications  for  cholecystenterostomy  having  been  given  the  means  of 
performing  the  operation  will  next  be  considered.  There  are  :  ( 1 )  Suture  alone  as 
in  Mr.  M.  Kobson's  case  (p.  959)  ;  (2)  Suture,  aided  by  one  of  the  bobbins  now 
coming  into  use,  so  as  to  give  support  to  the  sutures  and.facilitate  their.insertion 
Of  these,  Mr.  Robson's  is,  I  believe,  the  only  one  which  has  been  used  as  yet 
Two  cases  are  very  briefly  given  (Brit.  Med.  Journ.,  vol.  i.  1894,  p.  902).  In  one 
of  them  when  the  dilated  cystic  cluct  had  been  united  to  the  colon,  the  jaundice 
recurred  a  few  months  later.  (3)  Murphy's  button.  Cholecystenterostomy  by 
this  method  requires  careful  attention.  The  attractiveness  which  the  simplicity 
of  this  most  ingenious  device  must  always  carry  with  it,  the  success  *  which  it 
has  met  with  in  skilful  hands,  make  it  very  probable  that  in  the  zeal  of  securing 
an  immediate  success,  this  operation  may  be  performed,  if  it  had  not  already 
been  so,  much  too  often.  Thus  to  take  both  sides  of  the  question,  on  the  one  hand 
we  have  these  advantages :  the  two  viscera  which  are  to  be  united  are  often 
readily  reached  by  a  comparatively  small  incision.  The  button  is  very  quickly 
adjusted,  the  bile  soon  passes  by  the  new  channel,  the  jaundice  and  itching  are 
lost  and  the  faces  again  become  natural.  On  the  other  hand  the  following 
objections  present  themselves  to  every  candid  and  well-informed  thinker.  (1)  It 
is  clear  from  the  account  of  several  of  the  cases  that  the  cause  of  all  the  trouble 
might  have  been  removed,  and  not  only  relieved.  Thus,  in  several,  stones  were 
not  removed  from  the  gall-bladder,  and  the  ducts  were  not  ev^examined.T 

*  Dr.  Murphy,  in  a  report  published  Feb.  9,  1895.  gives  thirty-six  cases  of  chole- 
cystenterostomy for  non-malignant  obstructive  jaundice,  with  only  one  deat  . 

+  Dr.  McGraw  of  Detroit,  and  Dr.  Elliot  of  Boston,  both  bring  a  rurtner 
objection  against  the  button  consequent  on  this,  that  it  often  leaves  behind  ^ 
the  form  of  a  stone  or  stones,  sources  of  irritation,  which  may  deve.  p 
into  conditions  of  danger.    Time  must  show,  with  careful  watching  and  accura 
reporting  of  cases,  how  far  this  criticism  is  justified. 
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*  AMP  rases  are  published  as  successes.  As  this  operation,  rendered  so  simple 
Mu  h"  b "toafl.  likely  to  be  resorted  to  in  cases  of  stone  impacted  in  the 
I  £  Lots  it  is  right  to  point  out  that  modern  methods  and  recent  experience 
?Te  rente  e6 J  removal  of  stones  by  incision  so  safe  in  skilled  hands  that  this 

^  holedochotomy,  is  always  to  be  preferred,  when  possible  to  cholecystenter- 

!Lv  In  other  words,  those  of  Dr.  McGraw  (Ann,  oj  Surg.,  August  1895, 
°  l6or  we  should  try  not  only  to  relieve,  but  also  to  cure."  (2)  Another  objection, 
VouX  I  believe,  only  proved  by  one  case  as  yet,  is  that  of  septic  infection  of  the 
1  rfcs  and  liver  from  the  intestine.  We  must  remember  how  very  different  are  the 

editions  after  cholecystenterostomy,  to  those  in  health,  as  regards  a  communi- 
cation between  the  intestine  and  the  biliary  passages.  That  a  patient  after  this 
operation,  as  long  as  the  opening  remains  free,  must  be  menaced  with  the  danger 
°f  microbe  infection  is  proved  by  a  case  reported  by  Ricard  [Bull  Soc.  Chir.,t.  xx. 

g  S72).  Here  death  occurred  fifty-three  days  after  cholecystenterostomy, 
although  the  patient  did  well  at  first.  The  autopsy  showed  that  death  was  due 
to  infection  of  the  biliary  passages  from  the  intestine,  numerous  abscesses  due  to 
ascending  infection  being  present.  (3)  There  is  the  risk  of  contraction.  Unless 
the  opening  is  made  very  free,  this  may  set  in  after  any  method.  Its  liability 
ro  follow  after  Murphy's  button  has  been  alluded  to  at  p.  843.  (4)  Haemor- 
rhage.* This  risk  must  be  present,  however  cholecystenterostomy  is  per- 
formed, in  cases  of  obstruction  from  malignant  disease,  owing  to  the  tendency 
to  hemorrhage  in  these  cases  ;  it  is  especially  likely  to  follow  the  use  of  Murphy's 
button,  whenever  a  thickened  condition  or  friability  of  the  tissues  prevents 
the  button  taking  that  grip  which  is  so  essential  for  success.  All  surgeons 
owe  much  to  Dr.  F.  C.  Shepherd  of  Montreal  for  the  candid  way  in  which  he  has 
drawn  their  attention  to  this  fact  [Ann.  of  Surg.,  May  1893,  p.  581).  His  patient, 
,-io-ed  thirty-six,  had  a  biliary  fistula  resulting  from  a  previous  cholecystostomy  for 
jaundice,  pain,  &c,  performed  four  months  previously,  when  no  stone  was  found. 
Owing  to  the  annoyance  of  the  continual  discharge  of  bile,  the  abdomen  was 
opened  again  by  an  incision  internal  to  the  old  fistula,  and  a  mass  of  malignant 
disease  was  now  found  involving  the  pancreas  and  duodenum.  It  was  decided 
to  unite  the  gall-bladder  with  the  colon  instead  of  the  duodenum,  "  as  being 
easier  and  more  rapid,  and  quite  as  beneficial."  The  button  was  introduced 
without  very  much  difficulty,  the  purse-string  suture  being  first  inserted.  Owing 
to  the  thickness,  t  of  the  gall-bladder  there  was  some  puckering,  and  the  parts 
did  not  come  together  without  considerable  pressure  on  the  button.  On  drop- 
ping back  the  bowel  and  gall-bladder  with  the  button,  there  was  no  tension,  and 
the  parts  seemed  to  be  in  accurate  apposition,  and  to  lie  comfortably.  It  was 
decided  not  to  close  the  fistulous  opening,  as  it  was  felt  that  this  would  close  of 
itself.  On  the  morning  of  the  fourth  day,  (the  patient  having  gone  on  well  in 
the  interval),  blood  was  found  to  be  oozing  from  the  gall-bladder  and  the 
abdominal  wound.  In  spite  of  gauze-packing  this  continued,  and  the  patient 
passed  into  a  state  of  collapse.  On  opening  the  abdominal  wound  it  was  seen 
that  the  hsemorrhage  came  entirely  from  the  gall-bladder.    The  button  had  cut 


*  Twelve  years  ago  Dr.  Musser  and  Dr.  Keen  (Amer.  Joum.  Med.  Sci.,  October 
1884)  stated  that  where  long-continued  jaundice  has  disorganised  the  blood 
there  is  a  marked  hasmorrhagic  tendency.  In  one  of  Mr.  Eobson's  cases  (loc. 
supra  cit.),  where  the  distension  of  the  gall-bladder  was  caused  by  cancer  of  the 
head  of  the  pancreas,  death,  on  the  eighth  day,  was  due  to  constant  oozing  of 
blood  from  the  interior  of  the  gall-bladder  and  the  suture-punctures. 

t  It  will  be  noticed  that  no  mention  is  made  of  the  gall-bladder  being  friable, 
the  condition  which  was  found,  a  little  later,  to  have  contributed  so  largely  to 
the  fatal  result. 
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through  the  thick  and  friable  walls,  and  could  be  easily  seen.    To  remove  the 
button  it  was  necessary  to  incise  both  gall-bladder  and  bowel  and  unscrew  the 
button.    It  being  useless  to  re-insert  the  button,  it  was  decided  to  sew  up  the 
openings  in  the  gall-bladder  and  colon.    A  fresh  oozing  took  place  about  twenty- 
four  hours  later  and  kthe  patient  sank.*    A  partial  autopsy  showed  that  the 
obstruction  of  the  common  duct  was  due  to  malignant  disease  of  the  head  of  the 
pancreas.    (4)  The  button  may  not  be  passed.    This  happened  in  a  case  of  Dr. 
Briddon's  ( Trs.  New  York  Surg.  Soc,  1896).  Here  the  bladder  was  dilated  with  non- 
contractile  walls.  The  button  probably  fell  into  this  viscus  as  the  larger  chamber, ' 
and  there  remained  two  months  later,  without  causing  inconvenience.  Two 
other  objections  are  brought  against  cholecystenterostomy  by  Dr.  McGraw.  (5)  ]\ 
produces  adhesions  between  previously  detached  organs,  adhesions  which  may 
interfere  with  their  movements  and  with  their  actions.    (6)  After  this  operation 
the  bile  is  diverted  through  the  cystic  duct  and  gall-bladder  into  the  bowel.  The 
gall  bladder  takes  on  itself  the  function  of  the  common  duct,  and  the  common 
duct,  remaining  patulous  at  its  upper  end,  receives  a  certain  amount  of  bile  which 
stagnates  under  conditions  which  favour  its  crystallisation,  especially  if,  as  i- 
often  the  case,  the  common  duct  already  contains  stones.t 
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This  operation,  first  performed  by  Langenbuch  in  1882,  has  been  strongly 
recommended  by  him  and  other  surgeons  on  these  grounds:  (1)  That  as  gall- 
stones are  formed  in  the  gall-bladder,  the  removal  of  this  structure  will  bring 
about  a  radical  cure.  As  the  nuclei  certainly  may  form  in  the  liver  itself  or  in 
the  ducts,  the  above  opinion  is  not  trustworthy.  (2)  Cholecystotomy  is  often 
followed  by  a  troublesome  fistula.  This  is  only  the  case  when  some  obstruction 
persists  in  the  ducts  below  ;  under  these  circumstances  removal  of  the  gall- 
bladder is  a  very  dangerous  operation,  as  regurgitation  of  the  bile,  pressure  on 
the  sutures,  and  leakage  into  the  peritoneal  sac  will  certainly  follow.  (3)  The 
operation  is  said  to  be  simpler  and  no  more  dangerous  than  that  of  cholecystec- 
tomy The  latter  of  these  statements  is  not  borne  out  by  statistics.  Thiriar 
gives'the  mortality  as  ten  per  cent,  and  Langenbuch  had  two  deaths  out  of  his 
thirteen  cases.  (4)  The  gall-bladder  is  not  indispensable  to  life  and  may  well  be 
spared  In  answer  to  this  Mr.  Mayo  Robson  weU  remarks,  "On  Gall-stones' 
(p.  149),  "  It  is  no  argument  that  because  we  do  not  quite  know  the  function  of 
an  organ,  the  individual  would  be  as  well  without  it." 

This  operation,  like  that  of  cholecystenterostomy,  appears  to  have  been  per- 
formed with  needless  frequency.  The  indications  are  very  few.  It  must  be 
clearly  understood  that  to  render  this  operation  safe  there  must  be  no  obstruction 

*  Krister  ( Verhandlungen  cl  Deutsch.  GeseUschaft.  f.  Ohir.,  April  1861),  report* 
a  case  in  which  two  stones  had  been  removed  by  incision  of  the  dilated  common 
duct,  the  opening  being  closed  by  a  double  row  of  sutures.  Gauze-dramage  was 
employed.  Eleven  days  after  the  operation,  hemorrhage  took  place  from  the 
drain-tract,  this  was  arrested  by  the  thermo-cautery,  and  fresh  packing  with 
iodoform  gauze.    The  patient  recovered,  and  a  year  later  passed  two  stones. 

+  "  Here  then  we  have  the  beginning  of  a  morbid  condition  of  which  no  man 
can  foresee  the  end.  There  is  no  reason  why  in  the  course  of  time  the  obstructed 
duct  may  not  become  full  to  overflow  with  numberless  gall-stones  which  cou W 
not  fail  in  this  receptacle  to  cause  fully  as  much  disturbance  as  in  the  gau- 
bladde  H,eTf  "  Only  careful  watching  of  cases  can  prove  whether  the  above 
crit^ms  are  true,  'ihose  surgeons  who  are  familiar  with  Dr.  McGraWs  work 
will  feel  with  me  that  they  cannot  be  lightly  passed  over. 
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the  flow  of  bile  below,  a  point  which  it  is  manifestly  impossible  to  make  certain 
t  in  all  cases  (i)  A  very  contracted  and  deep-lying  gall-bladder  which  has 
,  opened  for  the  removal  of  stones,  &c.  (2)  Where  the  walls  of  the  gall- 
bladder are  so  thin,  friable  or  inflamed  that  sutures  will  not  hold.  Under  either 
f  these  circumstances,  if  the  common  duct  is  patent,  the  gall-bladder  may  be 
removed,  but  the  experience  of  recent  years  has  shown  that  drainage  with  packing 
1 'f  iodoform  gauze  will  be  efficient.  (3)  Where  a  mucous  fistula  persists,  or  where, 
is  soon  as  the  fistula  closes,  pain  occurs,  due  to  the  accumulation  of  mucus  in  the 
'■•all-bladder,  there  being  a  complete  atresia  or  obstruction  of  the  cystic  duct,  and 
a  free  passage  for  the  bile  along  the  common  duct.  In  such  cases  cholecyst- 
ectomy offers  the  only  chance  of  cure,"  (Mayo  Robson,  loc.  supra  cit.).  (4)  In 
those  very  rare  cases  where  malignant  disease  of  the  gall-bladder  is  met  with  in 
quite  an  early  stage.* 

Operation. — Sufficient  room  having  been  provided  by  a  free  longitudinal 
incision  prolonged  laterally  along  the  costal  margin  towards  the  middle  line,  or  by 
a  free  transverse  or  semilunar  incision  (p.  948),  the  contents  of  the  peritoneal  sac 
are  shut  off  with  flat  sponges  or  tampons  of  iodoform  gauze  before  the  adhesions  of 
the  gall-bladder  are  separated.  These  will  vary  greatly.  In  a  normal  case  they 
will  be  simple,  and  all  that  is  needful  is  to  divide  the  reflexion  of  peritonaeum 
which  passes  from  the  liver  over  the  gall-bladder,  and  then  to  shell  out  the  latter 
from  its  fossa  by  gently  tearing  through  the  connective  tissue  and  vessels  which 
hold  it  in  place,  with  the  finger  or  a  pair  of  curved  scissors,  these  being  used  as  a 
blunt  dissector  as  welJ  as  to  cut  with.  In  cases  on  the  other  hand,  -where  there  is 
much  matting  of  the  parts,  the  omentum,  duodenum,  colon,  pylorus  may  all  require 
most  careful  detachment,  bit  by  bit,  before  the  gall-bladder  is  reached,  lying  far 
from  the  surface,  puckered  and  shrunken.  And  when  this  is  effected,  repeated 
attacks  of  inflammation  may  have  converted  its  immediate  surroundings  into  a 
compartment  of  sclerosed  fibro-fatty  tissue  out  of  which  it  has  to  be  shelled  like 
a  kidney,  the  site  of  long-standing  calculous  pyelitis,  from  out  of  its  thickened, 
matted  capsule.  Friability  of  the  walls  of  the  gall-bladder,  these  tearing  away  on 
the  slightest  traction,  is  another  difficulty  which  may  be  very  present  with  a  deep 
lying  viscus.  The  gall-bladder  having  been  separated  as  far  back  as  the  cystic 
duct,  the  first  part  of  this  is  isolated,  and  its  distal  extremity  tied  with  sufficiently 
stout  sterilised  silk.  Two  ligatures  should  be  tied  and  an  aneurism-needle  may 
be  useful  here.  Care  must  be  taken  not  to  include  the  hepatic,  and  still  more  the 
common  duct,  in  cases  where  the  depth  of  the  wound  and  adhesions  may  make  the 
relations  of  parts  uncertain.  Before  severing  the  duct  it  will  be  well,  if  two 
ligatures  have  not  been  passed,  to  close  its  proximal  end  with  clamp-forceps  so 
that  no  bile  escapes  when  it  is  divided.  Any  mucous  membrane  which  projects 
from  the  cut  end  should  be  treated  with  a  little  pure  carbolic  acid,  or  it  may  be 
treated  like  the  stump  of  an  appendix  by  drawing  the  cut  edges  of  the  serous 
coat  together  by  one  or  two  stitches  of  fine  catgut  (p.  798). 

The  bleeding,  chiefly  of  the  nature  of  oozing,  usually  yields  to  well  applied 
pressure  ;  any  bleeding  points  which  cannot  be  tied  off  must  be  treated,  as  in  all 
operations  on  the  bile-passages  which  present  a  like  difficulty,  by  leaving  on 
Spencer  Wells'  forceps  for  twenty-four  or  thirty  hours,  a  step  which  will  also 
facilitate  drainage.!  The  parietal  wound  will  usually  be  only  closed  above,  as  in 
most  cases  owing  to  some  uncertainty  as  to  the  perviousness  of  the  ducts  below, 


A  case  in  which  the  operation  was  performed  for  malignant  disease  is 
alluded  to  at  p.  965. 

t  If  oozing  from  the  liver  substance  is  not  checked  by  efficient  and  prolonged 
sponge  pressure,  tamponnading  with  iodoform  gauze  or  the  thermo-cauterv  must 
be  employed. 
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or  bleeding  from  adhesions,  it  will  be  well  to  employ  drainage  together  with  gauz 
packing. 

Treatment  of  Biliary  Fistula.— This  most  troublesome  affection  usuall 
follows  on  cholecystostomies.    It  has  already  been  alluded  to,  but  owing  to  it 
importance  and  the  difficulties  which  surround  it,  a  few  more  words  are  required 
If  of  any  duration  it  depends,  usually,  upon  one  or  two  causes,  a  stone  impactei 
in  the  common  duct,  or  malignant  disease  of  the  head  of  the  pancreas.  Tin 
annoyance  from  the  constant  discharge,  the  difficulty  of  collecting  this,  th/ 
frequent  change  of  dressings  necessitated  when  the  patient  is  about,  the  eczotn; 
and  rawness  around  the  wound,  are  very  great.  In  the'.case  of  an  impacted  stone 
if  it  cannot  be  felt,  and  removed  or  dislodged  by  manipulations  from  the  adheretr 
gall-bladder,  the  abdomen  should  be  freely  opened  by  an  incision  to  the  inner  h<]( 
of  the  fistula,  exposing  the  gall-bladder  adherent  to  the  parietes  ;  the  ducts  an 
then  examined  and  the  stone  localised  in  the  common  duct,  and  either  broken  up 
or  pushed  on  or  removed  by  incision.    If  the  above  course  is  really  impracticable- 
cholecystenterostomy  must  be  performed.    In  the  very  rare  cases  where  the 
obstruction  is  due  to  contraction  which  has  set  in  after  ulceration  due  to  the 
long-continued  pressure  of  a  stone,  the  surgeon  should  try  to  open  up  the  duct 
with  probes  and  sounds  passed  from  an  opening  in  the  gall-bladder,  aided  by 
finger  within  the  peritoneal  sac.  Where  it  is  found  that  malignant  disease  is  th 
cause  of  the  obstruction,  if  this  be  in  an  early  stage  (p.  960)  the  patient's  power  0: 
repair  good  and  the  blood  not  yet  seriously  altered,  cholecystenterostomy  shoul 
be  performed. 

REMOVAL  OP  PORTION'S  OF  THE  LIVER  FOR 
NEW  GROWTHS. 

This  operation  will  always  remain  a  rare  one  from  the  infrequency  of  growths 
which  admit  of  removal.  In  the  two  cases  alluded  to  below,  which  have  been 
recently  operated  upon,  two  of  the  most  important  conditions  necessary  for 
success  were  present — viz.,  sufficient  projection  of  the  liver  beyond  the  ribs  to 
allow  of  the  necessary  manipulations,  and  a  localised  condition  of  the  growths. 

Prof.  Keen  of  Philadelphia  published  {Boston  Med.  and  Surg.  Journ.,  vol.  cxxvL 
1892,  p.  405),*  a  successful  case  of  partial  resection  of  the  li^er  for  a  cystic 
adenoma  of  the  liver.  The  patient  was  a  woman  aged  thirty-one.  The  swelling  was 
believed  to  be  an  enlarged  movable  kidney.  When  the  peritonaeal  sac  was  opened 
by  a  free  incision  in  the  right  linea  semilunaris,  a  bluish-white  cystic  swelling 
was  at  once  seen  to  be  occupying  the  extreme  right  border  of  the  liver,  The 
gall-bladder  being  close  to  the  inner  border  of  the  growth  itself  was  dissected 
loose,  and  then  the  growth  itself  was  removed  partly  by  cutting  through  the  liver 
substance,  four  large  veins  being  tied  as  they  were  exposed,  and  partly  by  enuclea- 
tion, f  After  the  removal  the  site  the  growth  had  occupied  roughly  resembled  an 
amputation  with  its  two  flaps.  These  surfaces,  though  charred,  were  united  with 
sutures,*  and  gave  no  after-trouble  from  sepsis,  want  of  union,  or  escape  of  bile 

*  This  helpful  paper  contains  references  to  other  cases  ;  of  these,  19  in  number 
17  recovered.  But  of  these  2  were  only  constricted  portions  of  the  liver  itself, 
not  new  growths,  and  3  were  gummata. 

+  Every  precaution  must  be  taken  by  the  use  of  iodoform  gauze  packing,  or  d 
suturing  the  parietal  and  visceral  peritonaeum  together,  to  shut  off  the  genera 
peritoneal  sac.    And  in  cleansing  or  draining  this  the  directions  already  so  fnlJy 
given,  pp.  816  and  818,  must  be  followed.  .  { 

±  Probably  a  safer  plan  would  be  to  tamponnade  such  surfaces  with  stops  01 
iodoform  gauze,  the  ends  being  brought  out  of  the  upper  part  of  the  incisio 
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The  patient  made  a  good  recovery,  and  was  in  excellent  health  four  months 

tat£  Mayo  Kobson  brought  a  case  before  the  Medico-Chirurgical  Society  [Brit. 
uTjourn  March  14,  1896),  in  which  he  had  removed  the  gall-bladder  and  a 
'  » I;  the  right  iobe  of  the  liver,  weighing  half  a  pound.  The  operation 
E performed  for  a  rapidly  increasing  growth  of  the  gall-bladder  which 
exposure  appeared  to  be  malignant,  and  as  there  was  only  one  nodule  of 
Z  disease  evident  in  the  liver,  closely  adjacent  to  the  distal  end  of  the  cystic 
Hnct  it  was  thought  desirable  to  remove  at  the  same  time  the  portion  of  livei 
effected  The  growth  was  a  squamous-celled  epithelioma.  The  growths  and 
protruding  part  of  the  liver  having  been  encircled  with  an  elastic  ligature,  and 
La  so  placed  as  to  keep"  the  ligature  from  slipping,  the  liver  tissue  was  cut 
through  half  an  inch  from  the  growth,  the  pedicle  left  was  as  thick  as  the  wrist, 
and  after  the  separation  of  the  slough  a  granulating  surface  was  left  which 
gradually  contracted.   The  patient  made  a  good  recovery  from  the  operation. 


which  is  left  open.  In  some  cases  the  stump  has  been  fixed  in  the  parietal 
incision.  In  four  the  treatment  was  extra-peritonseal,  the  "  pedicle  "  being  fixed 
to  the  parietal  wound,  and  surrounded  with  an  india-rubber  ligature,  which  was 
gradually  tightened.  The  tumour  which  had  been  thus  protruded  gradually 
withered  under  iodoform  gauze  dressings. 


CHAPTER  X. 


OPERATIONS   ON   THE  PANCREAS. 

TREATMENT  OF  PANCREATIC  CYSTS. 

The  only  operations  on  the  pancreas  to  which  I  shall  refer  are  those  required  for 
cysts  of  this  viscus,  as  these  alone  are  likely  to  call  for  surgical  intervention.  We 
owe  much  of  our  knowledge  of  the  diseases  of  the  pancreas  to  the  exhaustive 
studies  of  Dr.  N.  Senn  {Intern.  Journ.  Med.  ScL,  1886  and  1887). 

Diagnosis  of  Pancreatic  Cysts.— Sufficient  cases  have  been  published  to  make 
the  following  probably  reliable  :— The  swelling,  which  may  date  to  an  accident, 
appears,  usually  in  an  adult,  in  the  epigastric  region,  is  generally  accompanied 
(especially  when  its  increase  is  rapid)  by  "  cseliac  neuralgia"— i.e., pains  probably 
arising  in  the  solar  plexus — often  colicky,  or  even  agonising,  and  leading  to 
collapse.  Dyspepsia,  marasmus,  and  mental  depression  are  often  present  to  a 
marked  degree.  The  position  of  the  cyst,  behind  the  stomach  and  transverse 
colon,  and  the  chemical  and  microscopical  examination  of  the  fluid  are  well 
worthy  of  attention. 

Treatment. — Dr.  Senn  showed  that  the  wisest  course  was  incision  of  the  cyst 
by  abdominal  section.  The  results  of  attempting  to  extirpate  the  cyst  have  been 
so  unsuccessful  as  to  entirely  justify  his  condemnation  of  this  course. 

The  following  case,*  in  which  I  operated  at  the  request  of  Dr.  Newton  Pitt,  is 
a  good  instance  of  a  pancreatic  cyst  treated  by  laparotomy,  incision,  and  drainage. 
I  received  the  following  history  when  asked  to  see  the  case,  August  21,  1889: 
The  patient  was  twenty-one.  He  had  received  a  kick  in  the  abdomen  three  years 
before,  which  had  confined  him  to  bed  for  three  weeks.  Ever  since  he  had  been 
liable  to  severe  attacks  of  epigastric  pain.  He  had  been  markedly  jaundiced,  was 
emaciated,  and  suffered  a  good  deal  from  nausea  and  depression.  The  swelling 
in  the  epigastric  region  was  convex  and  uniform,  and  reached  from  below  the  tip 
of  the  ensif  orm  cartilage  to  just  above  the  umbilicus,  and  laterally  to  near  the  ends 
of  the  eleventh  ribs.  The  tumour  gave  the  impression  of  being  attached  to  some 
deep-seated  structure.  There  was  transmitted  impulse  synchronous  with  the 
pulse,  but  not  expansile.  As  the  swelling  had  refilled  after  two  previous 
tappings,!  and,  as  the  swelling  and  the  patient's  distress  were  steadily  increasing, 

*  My  colleague  and  I  reported  this  case  fully  (Trans.  Med.  Chir.  Soc.,  vol. 
Ixxiv.  p.  455).  Eeferences  are  given  to  30  cas.es  which  will  be  found  summarised 
there  by  Dr.  Pitt.  Eeferences  are  also  made  to  13  cases  by  Mr.  Cathcart  in  his 
instructive  paper  (Edin.  Med.  Journ.,  July,  1890). 

t  The  fluid  was  alkaline,  sage-green,  sp.  gr.  1013,  albuminous,  and,  under  the 
microscope,  showing  innumerable  collections  of  globular  masses  of  tyrosin 
crystals.  No  leucin  could  be  detected.  The  fluid  in  these  cysts  varies  a  good 
deal— sometimes  colourless  and  serous,  at  others  it  is  red  and  viscid.  It  will  be 
seen  from  the  account  that  follows  that  on  each  occasion  the  aspirating  need  e 
must  have  transfixed  the  stomach.    The  same  thing,  with  like  harmlessnes>; 
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Koarotomy  was  performed,  August  22,  with  strict  antiseptic  precautions.  An 
ri-ion  1  inches  long,  was  made  over  the  most  prominent  part  of  the  cyst, 
"! 'inch  to  the  left  of  the  middle  line,  extending  to  within  an  inch  of  the  umbilicus. 
The  parietal  peritonteum  having  been  stitched  to  the  margins  of  the  wound,  the 
I  rver'edge  of  the  liver  could  be  seen  moving  with  respiration  in  the  upper  angle, 
vhile  the  rest  of  the  incision  was  occupied  by  a  smooth  reddish  surface,  which 
hulo-ed  strongly  forwards.  Taking  this  to  be  the  front  of  the  cyst,  and  having 
lScertained  before  the  operation  that  the  cyst  was  dull  on  percussion,  I  was 
about  to  leave  this,  for  twenty-four  hours,  to  become  adherent  before  it  was  in- 
cised. The  result  proved  that,  if  I  had  done  so,  the  scalpel  would  have  passed 
through  both  walls  of  the  stomach.  Before  dressing  the  wound,  I  again  scruti- 
nized the  surface  of  the  supposed  cyst,  and  thought  I  found  evidence  of  involun- 
tary muscular  fibre,  which  threw  doubts  upon  the  swelling  being  a  pancreatic 
cyst.  When  the  supposed  cyst  was  examined  between  the  fingers,  it  proved  to 
be  the  empty  stomach,  stretched  very  tightly  over  the  subjacent  cyst.  To  get  at 
this,  the  stomach  was  drawn  upwards,  that  it  might  be  packed  away  above  under 
the  liver.  But  here  an  embarrassing  difficulty  arose.  As  1  pulled  up  the  stomach, 
which  was  tightly  jammed  between  the  bulging  cyst  behind  and  the  parietes  in 
front,  the  omentum  came  up  into  the  wound  in  front  of  the  cyst.  The  tension  of 
the  parts  was  so  great,  owing  to  the  rapid  increase  in  the  cyst,  that  there  was  no 
room  above  in  which  to  pack  away  the  omentum.  Pushing  this  to  either  side, 
already  fully  occupied,  pulled  down  the  stomach  again.  I  accordingly  drew  the 
greater  part  of  the  omentum  out  of  the  wound.*  Some  of  it  was  tied  with 
catgut,  and  cut  away  ;  much  of  it  was  left  heaped  up  on  the  abdominal  walls  on 
either  side  of  the  incision.  One  or  two  fine  catgut  sutures  retained  the  omentum 
in  position.  I  next  scratched  through  the  two  layers  of  omentum,  and  exposed 
the  surface  of  the  cyst  for  a  space  the  size  of  a  shilling.  There  was  thusa  some- 
what conical  passage  leading  from  the  abdominal  incision,  through  a  mass  of 
omentum,  down  to  the  anterior  surface  of  the  cyst.  This  last  was  very  vascular, 
and  so  tense  that  it  was  not  thought  advisible  to  put  in  a  guide-suture.  The 
patient  passed  through  the  next  twenty-four  hours  fairly  well.  At  midnight, 
August  23,  symptoms  of  collapse  set  in  (haemorrhage  probably  took  place  at  this 
time  into  the  cyst,  a  complication  which  must  always  be  probable,  owing  to  the 
very  vascular  surroundings).  The  patient's  pulse  at  2  a.m.  had  run  up  to  163, 
and  his  condition  pointed  to  a  fatal  ending  at  no  distant  date.  At  3  a.m.  I 
passed  a  fine  trocar  into  the  cyst,  and  drew  off  12  oz.  of  deeply  blood-stained 
tiuid,  which  was  under  very  high  tension.  The  sac  was  then  incised  and  a  large 
drainage-tube  inserted.  A  marked  improvement  at  once  set  in.  A  slight  discharge 
of  dark  treacly  fluid  necessitated  changing  the  dressing  twice  a  day  at  first.  The 
wound  was  all  healed  in  two  months  {vide  infra).  On  another  occasion  I  should 
prefer  to  open  the  cyst  at  once  either  by  a  large  trocar  and  tubing,  or  by  a  small 
incision,  keeping  the  cyst  well  forwards  by  means  of  Spencer  Wells'  forceps 
attached  to  the  cut  edges.  As  the  cyst  emptied,  a  finger  as  a  guide  having  been 
introduced  into  the  cyst  and  pushed  downwards  and  outwards  below  the  left  infra- 
costal margin,  a  counter-opening  might  be  made  and  a  large  drainage-tube  inserted 

happened  in  one  of  Karewsky's  two  cases  {Deut.  Med.  Woch.,  No.  46,  1890).  In 
two  cases  the  preliminary  puncture  was  followed  by  evidence  of  peritonitis,  and 
in  two  by  grave  collapse  attending  the  escape  of  fluid  from  the  cyst  into  the 
peritoneal  sac.  Another  possible  danger  is  puncture  of  the  transverse  colon, 
which  may  be  tightly  stretched  over  the  cyst.  If  fluctuation  can  be  detected  in 
the  infra-costal  region  behind,  or  if  a  thrill  can  be  obtained  here  from  the  front, 
it  will  be  safer  to  aspirate  from  behind. 
*  On  another  occasion  I  should  divide  the  omentum  above  the  transverse 
1  colon. 
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into  the  cyst  from  behind.  This  will  be  shortened  from  time  to  time,  andlefton 
till  from  three  to  live  weeks  before  closing  the  abdominal  incision.  Mr.  Cathcan 
left  the  opening  in  the  front  of  the  cyst  open,  Mr.  A.  P.  Gould  closed  his  by 
suture. 

Mr.  Caird  {Ed.  Med.  Journ.,  Feb.  1896)  acting  on  Mr.  Cathcart's  plan  of  making 
a  counter-opening  behind,  opened  one  of  these  cysts  at  the  back,  and  not  through 
the  anterior  abdominal  wall,  as  is  usually  done.  The  incision  was  made  along  the 
outer  border  of  the  erector  spinie  just  below  the  twelfth  rib,  and  a  tube  inserted. ' 
This  was  kept  in  for  four  months,  and  later  on  iodine  was  injected  occasionally 
to  promote  obliteration  of  the  cyst.  The  patient  was  ultimately  discharged,  with 
the  opening  closed.  The  administration  of  liquor  pancreaticus  with  the  food  was 
thought  to  have  been  beneficial.  All  will  agree  with  what  Mr.  Cathcart  claims  for 
the  posterior  incision,  viz.,  (1)  that  the  cyst  can  here  be  reached  extra-peritona±all  v 
(2)  that  this  incision  gives  better  drainage ;  and  (3)  that  by  it  there  is  less  ri.sk 
of  a  ventral  hernia. 

The  after-history  of  any  case  of  pancreatic  cyst  reported  as  cured  by  drainage 
must  be  carefully  watched.  It  is  clear  that  under  certain  conditions— e.g.,  where 
the  cyst  is  very  large,  where  it  has  thick  walls,  and  above  all  where  the  duel 
communicates  with  the  cyst  and  where  much  of  the  pancreas  tissue  remains- 
recurrence  is  almost  certain  and  complete  obliteration  by  drainage  probably 
impossible.  As  in  most  of  these  cases  the  intimate  relation  of  these  cysts  with 
very  vital  parts  does  not  admit  of  their  being  dissected  out,  we  must  be  prepared 
to  fail  sometimes  in  our  efforts  to  secure  a  radical  cure.  This  is  shown  by  the 
sequel  to  Dr.  Newton  Pitt's  and  my  case,  which  was  brought  as  one  treated  success- 
fully by  drainage,  before  the  Medico-Chirurgical  Society  {vide  supra).  About  a 
year  later  I  heard  that  the  swelling  had  reappeared  and  that  the  man  was  about 
to  be  operated  on  again.  Later  on  I  was  given  to  understand  that  the  swelling 
had  reappeared  a  second  time,  but  I  have  been  unable  to  obtain  the  needful 
information.  Dr.  M.  H.  Richardson  of  Boston  drew  attention  to  this  tendency  of 
pancreatic  cysts  to  recur  after  drainage.*  "  PancreatictCyst  apparently  cured  by 
Incision  and  Drainage.  Recurrence.  Perforation  of  the  stomach.  Death.  Autopsy." 
{Boston  Med.  and  Surg.  Journ.,  vol.  cxxvi.  1892,  p.  441).  At  the  autopsy  it  was 
found  that  the  head  of  the  pancreas  was  normal  and  that  a  tube  could  be  passed 
from  the  pancreatic  duct  into  the  cyst ;  about  two  inches  of  normal  pancreatic 
tissue  were  found  lying  between  the  cyst  and  the  spleen.  From  this  also  a  duct 
could  be  traced  into  the  cyst."  It  was  very  difficult  and  even  impossible  at  the 
time  of  the  autopsy  to  dissect  out  the  cyst  from  the  parts  to  which  it  was 
adherent.  

*  Dr.  Richardson  thinks  that  in  some  cases  the  permanent  use  of  a  tube  will  be 
needful.  Mr.  A.  P.  Gould  published  {Lancet,  vol.  ii.  1891,  p.  290)  a  case  of  pan- 
creatic cyst  which  had  been  treated  by  drainage,  a  sinus  persisted  in  spite  of 
treatment,  and,  three  years  later,  became  the  site  of  epitheliomatous  infiltration. 
Dr.  O.  Ramsey  of  Baltimore,  in  a  case  of  a  large  pancreatic  cyst  treated  by  drainage, 
was  obliged  to  continue  the  use  of  a  drainage-tube  seven  months  after  the 
operation,  as  the  discharge  was  still  free.  [Annals  of  Surg.,  Dec.  1S95)  Dr. 
Ramsay  thinks  that  in  addition  to  persistence  of  secretion  the  large  size  of  the 
cyst  and  the  tension  under  which  the  fluid  escapes  when  the  cyst  is  opened,  point 
to  gland  substance  being  present  and  still  functionally  active.  The  last  two  features 
it  will  be  noticed,  were  present  in  Dr.  N.  Pitt's  and  my  case,  which  recurred  after 
an  apparent  cure. 
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REMOVAL  OF  GROWTHS  OF  THE  BLADDER. 

Practical  Points  in  the  Diagnosis.— Indications  for  Operation. — 
Early  and  accurate  diagnosis  is  here  of  the  utmost  importance. 

I.  Hemorrhage. — This  is  of  much  importance,  both  in  diagnosis  and  as  bearing 
upon  an  operation.  Thus,  in,  the  villous  growth  or  fimbriated  papilloma  it  is  this 
done  which  kills.  Again,  it  may  be  the  only  symptom.  In  these  growths  the 
:hief  point  is  that  the  haemorrhage  extends  over  a  long  time,*  occurs  sponta- 
aeously  and  suddenly,  and  without  any  allied  symptoms  ;  it  ceases  in  the  same 
ivay;  the  periods  of  intermission  gradually  become  less,  till  the  bleeding  is 
constant,  either  rendering  the  patients  utterly  anaemic  or  adding  to  their  misery 
>y  bringing  about  cystitis.  These  last  two  conditions  may  be  so  marked  as  to 
lemand  an  operation.  This  symptom  is  most  frequent  in  the  villous  growth 
fimbriated  papilloma),!  less  so  in  the  fibro-papilloma  or  in  the  "transitional" 


*  Mr.  R.  Harrison  (Intern.  Encycl.  Burg.,  vol.  vi.  p.  38)  states  that  in  the 
Viuseum  of  St.  George's  Hospital  there  is  a  specimen  of  a  villous  tumour  attached 
0  the  neck  of  the  bladder  of  a  gentleman  aged  eighty-one.  The  first  attack  of 
Hemorrhage  had  occurred  twenty  years  before  death,  and  had  lasted  for  eight 
nonths,  an  interval  of  four  years  had  followed  this,  and  then  a  recurrence  of 
><emorrhage,  which  ultimately  proved  fatal.  Sir  B.  Brodie  also  states  that  the 
urease  occasionally  extends  over  seven  or  eight  years.  In  a  case  of  Mr.  W. 
Anderson's  (Clin.  Soc.  Trans.,  vol.  xviii.  p.  313),  of  papilloma,  the  first  hsema- 
una  had  taken  place  twelve  years  before,  then  came  an  interval  of  a  year, 
ouowed  by  recurrence  of  the  hematuria,  the  next  interval  being  shortened  to 
aonths        aft6r  Whi°h  recurrence  took  Place  fairly  regularly  every  three 

*  The  following  classification  is  that  given  by  Prof.  Kuster  in  Volkmann's  Clinical 
•ctures:-A.  New  growths  of  the  prostate—  1.  Fibro-adenoma ;  2.  Myxoma; 

*  arcinoma.  B.  New  growths  of  the  bladder— i.  New  growths  from  the  mucous, 
uD-mucous  coat :  1.  Papilloma  (including  the  two  varieties  of  Sir  H.  Thompson), 
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growths.    Sir  H.  Thompson  lays  much  stress  on  the  fact  that,  in  these  cases  th 
stream  often  begins  without  or  with  little  blood,  and  ends  of  a  bright-red  colour0 
Again,  if  the  bladder  be  washed  out  with  an  aseptic  lotion  (p.  995),  this  becom-' 
deeply  coloured  after  a  momentary  stay  within  the  viscus. 

II.  Sounding. — This  is  usually  said  to  be  negative,  but  it  should  be  made  use 
of  thoroughly  and  carefully.  In  the  case  of  a  single,  fimbriated  papilloma  the 
sound  may  give  no  information  unless  it  happen  to  detach  the  growth.  In  more 
solid  growths— e.g.,  a  fibrous  papilloma,  a  transitional  or  sarcomatous  tumour—  ' 
irregularity  or  resistance  may  often  be  met  with  at  one  spot  in  moving  the 
sound.*  In  the  mucous  polypi  of  children  any  movements  of  the  sound  may  be 
prevented,  and  carcinomata,  if  ulcerated,  may  give  a  very  distinct,  uneven 
rugged  feel,  while  the  increase  of  pain  afterwards  is  here  very  marked.  But 
sounding  is  of  value  beyond  what  it  tells  at  the  time.  By  using  the  sound  with 
judicious  and  gentle  vigour,  particles  of  a  villous  growth  may  be  detached  for 
microscopical  examination.  This  may  perhaps  be  aided  by  washing  out  with  a 
lithotrity-evacuator  as  suggested  by  Mr.  Davies-Colley.  Several  surgeons,  I 
amongst  the  number,  have  had  cases  in  which  a  catheter  with  large  eyes  has 
entangled  and  detached,  as  the  bladder  emptied,  processes  of  the  growth. 
Additional  knowledge  may  be  gained  by  the  sensation  sometimes  given  by  the 
catheter  as  if  it  were  moving  against  wet  wool  or  sponge,  or  through  delicate 
seaweed.  Every  precaution  must  be  taken  not  to  cause  cystitis  or  to  set  up 
bleeding  by  the  use  of  the  catheter.  If  the  latter  follow,  the  bladder  should  be 
opened  without  delay.  M.  Guyon  {Ann.  de  Mai.  des  Organ.  Gen.  Urin.,  1889,  p.  449) 
points  out  that  in  a  few  cases  a  pedunculated  growth  situated  near  the  neck  may 
cause  obstruction  and  other  micturition  troubles,  before  haemorrhage  appears. 

III.  Examination  of  Urine. — This  aid  has  been  too  much  neglected  because  the 
naturally  present  "transitional"  epithelium  of  the  bladder  may  so  easily  be 
mistaken  for  growth-cells.  But  in  the  case  of  villous  growths  especially,  careful 
examination  of  the  urine  should  be  frequently  made,  and  the  patient  directed  to 
bring,  at  once,  any  white  or  shreddy  particles  passed.  The  sediment  of  the  urine 
should  be  also  frequently  examined  microscopically  after  sounding  and  washing  out 
the  bladder.  The  delicate  papillae,  with  their  connective-tissue  basis  supporting 
hosts  of  columnar  cells  with  large  delicate  capillaries,  are  most  characteristic. 

IV.  The  Oystoscope. — In  certain  obscure  cases,  as  where  a  growth  is  present 
for  some  time  without  causing  bleeding,  this  instrument  will  be  of  much  service. 
But  it  must  not  be  forgotten  that  its  use  entails  certain  disadvantages.  Thus, 
very  easy  to  use  in  the  bladder  of  women,  in  men  it  is  a  very  different  matter. 
Here,  in  the  deep  urethra,  it  may  excite  bleeding,  it  may  cause  grave  febrile  dis- 
turbance ;  one  case  has  been  related  to  me,  in  which  difficulty  of  manipulating  it 
through  the  prostatic  urethra  was  followed  by  fatal  injury  to  this  part.  Sucli 
cases  are  not  published. 

V.  Cystotomy.— The  cystoscope  can  help  us  as  to  the  size  and  site  of  the  growth 
—but  whether  it  is  simple  or  malignant,t  whether  it  is  merely  implanted  on  the 

viz.  :  (a)  Fimbriated  papilloma  or  villous  growth ;  (|3)  fibro-papillonia.  Sir  H. 
Thompson  has  also  described  a  transitional  form  of  papilloma,  characterised  by 
vascularity  and  cell-infiltration.  2.  Fibrous  polypi  and  myxoma,  3.  Sarcoma  ; 
ii.  New  growths  from  the  muscular  coat :  4.  Myoma  ;  iii.  New  growths  from  the 
epithelial  and  glandular  tissues  :  5.  Adenoma,  6.  Carcinoma.  7-  Dermoid  cyst. 

*  Thus  it  may  be  easy  to  explore  one  side  of  the  bladder  by  carrying  the  sound 
over  to  the  opposite  thigh,  while  similar  manoeuvres  to  examine  the  other  si  e 
are  interfered  with.  o_tnvfir 

f  It  is  always  worth  while  to  remember  the  vast  preponderance  of  malignam  o 
benign  growths  of  the  bladder  (Wallace,  Edin.  Med.  Journ.,  1893,  p.  735)-  _ 
out  of  eighty-eight  cases  which  Albarran  personally  examined,  seventy-one 
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icons  membrane  or  infiltrating  it  oan  only  be  told  by  cystotomy,  and  not  always 
f  this    I  strongly  advise  a  more  extended  use  of  supra-pubic  cystotomy  to 

more  and  clear  up  these  cases.  Where  nothing  further  is  done  much  of  the 
isks  of  the  operation  will  be  removed  by  immediate  suture  of  the  bladder,  which 
wi'l  admit  of  antiseptic  precautions  being  thoroughly  carried  out. 

VI.  Dilatation  of  Urethra.— This  should  always  be  made  use  of  in  a  female 
patient.  It  is  invaluable  in  clearing  up  the  case,  and  the  incontinence  left  is 
slight  and  of  brief  duration.  Exploration  by  perineal  incision.  This,  if  the 
perinreum  is  not  very  deep,  the  prostate  not  much  enlarged,  and  if  the  growth  is 
not  very  far  from  the  neck  of  the  bladder,*  may  give  useful  information,  but  it  is 
not,  in  my  opinion  equal  to  opening  the  bladder  above  the  pubes  and  closing  the 
incision  by  suture,  if  nothing  more  is  done.  The  supra-pubic  incision  is  to  be 
advised  in  every  case.  The  vaginal  incision  again,  or  colpo-cystotomy  is  not  to 
be  relied  upon  for  sufficient  room :  moreover,  if  the  edges  are  bruised,  it  runs  the 
risk  of  leaving  the  patient  with  a  most  odious  fistula. 

V.  Exclusion  of  other  Conditions — e.g.,  stone,  tubercular  and  other  forms  of 
cystitis,  also  hemorrhage  from  the  prostate  or  kidney.  In  none  of  these  cases, 
save  in  the  last,  is  there  the  spontaneous  character  which  often  marks  the 
bleeding  of  bladder  growths.  In  renal  haematuria  due  to  growth  the  bleeding 
may  be  spontaneous,  and  unaccompanied  by  other  evidence.  Here  the  renal 
region  should  be  thoroughly  examined  at  regular  intervals.  In  tubercular 
disease  of  the  bladder  the  bleeding  is  never  as  large  as  in  growth,  and  for  a  long 
time  occurs  with  the  end  of  micturition.  Other  evidence  will  also  be  present, 
and  so  too  with  the  hemorrhage  of  enlarged  prostate,  which  will  very  likely  be 
preceded  by  a  chill  or  by  retention. 

VI.  Failure  of  Previous  Treatment. — Growths  of  the  bladder  being  inevitably 
fatal,  whether  from  haemorrhage,  or  pain,  or  obstruction  results,  or  from  these 
combined,  the  surgeon  is  entirely  justified  in  urging  an  early  digital  exploration 
to  clear  up  the  case  and  the  question  of  removal.  This  may  be  supra-pubic 
cystotomy,  with  immediate  suture  if  nothing  more  is  done,  or  dilatation  of  the 
urethra  in  a  female  subject.  While  it  remains  as  yet  uncertain  how  many  of  the 
cases  published  as  cures  are  really  and  permanently  so,  even  in  the  case  of  the 
villous  growth,  it  is  an  undoubted  fact  that  an  operation  may  result  in  arresting 
the  hemorrhage  completely  for  years.  In  other  cases,  haemorrhage,  pain,  and 
frequency  of  micturition  may  all  be  very  largely  relieved.  Where  little  or 
nothing  can  be  done  in  the  way  of  removal,  the  free  escape  given  to  the  urine  by 
a  perineal  or  supra-pubic  operation  or  by  dilating  the  neck  of  the  bladder  in  a 
woman  may  give  great  relief ;  where  even  this  fails,  the  case  has,  at  least,  been 
cleared  up. 

Choice  of  Operation. — In  my  opinion,  in  all  cases,  but  especially 
where  the  surgeon  is  uncertain  as  to  the  size  or  the  number  of 
growths,  where  the  perinteum  is  very  deep,  where  the  prostate  is 
enlarged,  or  the  perina3um  small  and  the  pelvic  outlet  contracted, 
the  supra-pubic  method  will  be  safest  and  give  most  room.  So,  too, 
in  the  case  of  a  recurrent  growth,  this  method  should  be  employed, 
as  it  cannot  be  told  how  far  the  recurrence  is  widely  diffused.  The 
supra-pubic  operation  is  always  to  be  preferred  as  enabling  one  to 
see  as  well  as  to  touch  the  growth,  as  alone  giving  more  room  for 

malignant,  and  seventeen  simple.  Out  of  twenty-two  cases  Guyon  found  nineteen 
to  be  malignant. 

*  If  the  growth  be  a  very  soft  one  it  will  be  found  very  difficult  to  determine 
by  the  perineal  route  which  is  growth  and  which  is  bladder.  By  the  supra-pubic 
openiDg  the  eye  will  determine  this. 
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necessary  manipulations,  e.g.,  the  use  of  an  electric  lamp  in  what 
may  be  a  very  difficult  operation.* 

Only  when  there  is  strong  reason  to  believe  that  the  growth  is 
single,  or  small,  and  near  the  neck,  may  the  bladder  be  explored 
from  the  perineum  by  opening  the  membranous  urethra,  and 
dilating  the  vesical  neck,    liut  even  here  I  do  not  recommend  it. 

In  some  cases  it  will  be  advisable  to  combine  both  operations  1 
as  the  perinaeal  opening  enables  the  surgeon  to  use  two  index- 
fingers  in  the  bladder  at  the  same  time,  and  also  favours  drainage, 
especially  where  the  urine  is  foul. 

In  cases  where,  owing  to  complete  removal  having  been  an 
impossibility,  it  is  desired  to  give  relief  by  a  permanent  opening, 
a  supra-pubic  one  kept  patent  by  a  short  curved  tube  and 
plate  (somewhat  like  a  tracheotomy  tube)  will  be  preferable  to  a 
perinasal  opening,  owing  to  the  tendency  of  the  latter  to  close. 

If  in  doubt  as  to  recommend  exploration,  the  practitioner  should 
remember:  (i)  That  the  long  intervals  between  the  bleedings  teach 
strongly  that  growths  of  the  bladder  often  pass  through  a  long 
first  stage,  during  which  the  growth  is  connected  with  the  mucous 
membrane  only ;  (2)  That,  following  on  the  above,  infiltration  of 
the  deeper  coats,  and  thus  glandular  infection,  is  often  here  long 
delayed.  While  the  long  intervals  between  the  bleedings,  and  the 
comparative  slightness  of  the  other  symptoms,  may  make  the 
surgeon  unwilling  to  urge  operative  interference,  it  is  right  that 
it  should  be  very  clearly  put  before  the  patient  that  it  is  in  this 
stage  only  that  any  hope  of  a  radical  cure  can  be  given,  and  that 
later  on,  when  the  stage  of  infiltration  is  reached,  not  only  is 
radical  cure  almost  out  of  the  question,  but  the  risk  of  attempting 
it  and  so  of  perforating  the  coats  is  vastly  increased.  The  points  that 
a  supra-pubic  exploration  will  clear  up  about  the  growth  are  the 
number,  site,  whether  accessible  or  not,  and  its  relation  to  the 
ureter,  how  far  pedunculated  or  sessile, t  how  far  it  seems  attached 
to  the  coats  of  the  bladder.  The  more  the  growth  approximates 
the  worst  of  all  types  of  bladder  growth — viz.,  the  low-lying,  broad- 
based,  fixed,  sessile  lump,  especially  if  with  a  sloughy  surface 
incrusted  with  phosphatic  debris,  the  more  hopeless  is  operative 
interference. 

Operation. — If  the  surgeon  decide  to  first  open  the  mem- 


*  It  is  noteworthy  that  all  the  surgeons  of  widest  experience  have  declared  for 
the  supra-pubic  method— viz. ,  Sir  H.  Thompson,  Guyon,  Volkinami,  Dittel,  von 
Antal,  &c. 

f  There  is  a  general  belief,  I  think,  that  pedunculated  growths  are  usually 
benign.  This  is  a  very  dangerous  belief.  Malignant  growths  or  transitional 
ones  becoming  malignant  form  the  very  great  majority  of  bladder  growths, 
the  growth  is  at  all  thick  or  succulent,  if  it  is  at  all  infiltrating— i.e.,  not  a 
merely  implanted  pedicle— the  odds  are  greatly  in  favour  of  recurrence,  however 
thoroughly  the  growth  is  removed.  Of  twenty-eight  cases  of  pedunculate, 
growths  examined  by  Albarran  fifteen  were  malignant."  In  apparently  simp  c 
cases  recurrence  may  take  place  in  spite  of  the  most  complete  operation  (tfoOJ. 
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brauous  urethra  for  purposes  of  exploration  or  to  ensure  drainage 
he  does  so  in  the  manner  of  a  median  lithotomy  (p.  1001),  and 
explores  the  bladder  after  dilating  the  neck  with  his  finger, 
which  is  made  to  enter  by  a  careful  insinuating  movement  along 
the  director,  which  is  then  withdrawn.  If  no  growth  is  felt  near 
the  neck,  the  surgeon,  rising,  makes  firm  supra-pubic  pressure, 
so  as  to  briug  the  upper  part  of  the  bladder  into  contact  with  his 
left  index. 

Usually  the  surgeon  determines  to  make  a  supra-pubic  opening 
at  once,  for  the  reasons  given  at  pp.  97 1,983,  and  first  places  a  bag  in 
the  rectum*  and  distends  it  with  8  or  10  oz.  of  water  (p.  995)- 
The  bladder  is  then  injected  with  8  or  10  oz.  of  Thompson's  fluid 
(p.  995)'  either  through  the  penis,  or  through  the  perinseal  wound 
by  a  large  catheter,  this  wound  being  finally  plugged  around  the 
catheter  with  sponges  dusted  with  iodoform,  aided,  if  needful,  by 
the  finger  of  an  assistant.  The  supra-pubic  opening  is  then  made 
with  the  precautions  given  at  p.  997  ;  when  the  bladder  is  distinctly 
reached,  some  advise  that  one  or  two  sutures  of  carbolised  silk  are 
passed  across  the  site  of  the  intended  opening  into  the  bladder 
with  a  curved  needle  in  a  handle.  The  opening  into  the  bladder  is 
then  made  (carefully,  so  as  not  to  divide  the  underlying  silk),  the 
silk  is  hooked  up  and  divided ;  by  this  means  two  or  four  sutures 
are  present — one  or  two  on  either  side — which  will  serve  to  raise 
up  the  bladder  as  required,  and  to  keep  it  well  open  and  within 
reach  during  the  manipulations  needful  for  the  removal  of  the 
tumour. f  I  prefer  the  the  use  of  two  Spencer  Wells'  forceps  on 
either  lip  of  the  wound,  held  by  assistants;  the  threads  when 
pulled  upon  are  liable  to  tear  the  delicate  tissue  of  the  bladder. 
The  slight  bruising  inflicted  by  the  forceps  is  not  of  importance, 
as  all  the  opening  will  not  be  sutured. 

In  opening  out  and  exposing  the  cavity  of  the  bladder  specula  f 
of  wire  (solid-bladed  ones  taking  up  too  much  room)  will  be  found 
very  useful,  but  the  need  of  these  and  other  rarely  used  and  ex- 
pensive instruments  will  be  less  felt  if  an  electric  lamp  is  at  hand. 

The  removal  of  the  growth  is  effected  in  different  ways,  accord- 
ing to  its  structure.    Sharp  spoons,  curettes,  appropriate  forceps, 


*  If  the  bladder  be  fixed  by  the  growth  the  bag  will  help  but  little.  It  should, 
1  think,  be  always  tried,  where  prolonged  manipulations  are  expected,  owing  to  its 
steadying  effect  upon  the  bladder. 

t  In  difficult  cases  the  position  of  Trendelenberg  (p.  981)  is  always  to  be 
employed.  The  intestines  gravitating  towards  the  diaphragm  drag  upwards  the 
peritonaeum  and  thus  the  bladder  slightly.  The  deeper  parts  of  the  viscus  can 
now  be  better  brought  into  view,  especially  with  an  electric  lamp. 

t  Of  these  special  instruments  the  bladder-speculum  with  two  wire  blades 
invented  by  Watson  of  Boston  (Lancet,  Oct.  18,  1890)  and  the  three-jawed 
speculum  of  Bruce  Clarke  (Brit.  Med.  Journ.,  July  4,  1891)  are  the  best.  Inject- 
ing the  rectum-bag  first  and  then  the  bladder  secures  the  maximum  of  eleva- 
tion it  is  always  well  to  use  a  metallic  catheter  if  possible,  in  distending  the 
bladder,  so  as  to  have  a  guide  later  on. 
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straight,  and  of  different  curves  (Fig.  268),  Jessop's  prostatectomy 
forceps,  those  with  serrated  blades  introduced  by  Sir  H.  Thompson 
Paquelin's  cautery,  and  a  small  ecraseur  with  a  violin-strinj 
ligature,  should  be  at  hand.*  When  a  growth  has  a  sufficiently 
long  pedicle,  it  should  be  dragged  up  and  twisted  or  cut  away  a 
little  above  its  attachment  to  the  mucous  membrane.  This  and 
the  adjacent  mucous  membrane f  must  then  be  deliberately  removed  1 


Fig.  268 


Useful  forceps  for  twisting  away  of  bladder  growths  or  hypertrophied 
prostate  tissue.    (R.  Harrison.) 

with  blunt-pointed  scissors.  If  the  cut  edges  can  be  united  by 
catgut  sutures,  so  much  the  better;  if  not,  the  wound  must  be 
left  to  granulate.^ 

In  more  doubtful  cases — cases  transitional  between  innocent  and 
malignant — the  following  test  of  Albarran's  may  be  useful:  "The 
gliding  or  otherwise  of  the  mucous  membrane  ought  to  regulate 
the  depth  of  the  removal  of  the  growth;  wherever  the  mucous  mem- 
brane seems  fixed  to  the  sub-mucous  coat,  it  would  be  better  even 
in  pedunculated  growths  to  resect  the  entire  wall,  a  step  still  more 
essential  in  small  sessile  tumours  "  (vide  infra,  Partial  Resection  of 
the  Bladder,  p.  977).    When  the  growth  is  of  firmer  consistence 

*  The  galvanic  ecraseur  should  never  be  used  unless  other  instruments  have 
failed.  The  loop  will,  no  doubt,  shear  away,  without  hemorrhage,  large  masses 
which,  from  their  size,  poorly  marked  pedicles,  and  vascularity,  are  very  difficult 
to  deal  with  otherwise.  But  its  liability  to  introduce  septic  complications,  and 
the  difficulty  of  manipulation  in  a  deep  contracted  space,  are  grave  objections  to 
the  cautery.  If  the  surgeon  is  driven  to  use  an  ecraseur,  he  should  employ  the 
ordinary  wire  one,  on  account  of  the  above  mentioned  septic  complications. 
Mr.  Bryant  (Lancet,  1886,  vol.  ii.  p.  1076)  found  the  following  method  useful  in 
the  case  of  a  bladder  which  appeared  to  be  filled  with  villous  growth  :  A  great 
deal  having  been  removed  by  forceps,  the  bladder  was  scraped  throughout,  the 
walls  being  wiped  rather  roughly  with  a  new  sponge  tightly  tied  round  a  forceps. 
Hemorrhage  recurred  six  months  later,  persisting  for  a  week ;  it  then  stopped, 
and  the  man  was  doing  well  eighteen  months  after  the  operation.  Used  in  a 
similar  case  this  method  has  been  inefficient  and  followed  by  rapid  recurrence. 

f  "Even  in  the  most  simple  cases  the  growth  should  be  more  extensively 
performed  than  is  the  custom,  and  all  the  mucous  membrane  in  contact  with  the 
growth  should  be  removed.  We  have  seen  the  possibility  of  infection  by  contact 
with  the  mucous  membrane,  and  the  plan  I  propose  is  to  eradicate  the  epithelial 
neoplasms  that  may  exist  around  the  growth,"  Albarran  (loc.  siq>ra  cit.). 

X  "  Experiment  proves  that  the  mucous  membrane  regenerates  itself  at.er 
removal,  and  this  ought  to  lead  us  to  remove  freely  all  suspected  portions 
Albarran  (loc.  supra  cit.) 
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and  more  of  the  sessile  type,  it  should  be  clipped  away  with  scissors, 
punched  out  (if  firm)  bit  by  bit  with  Jessop's  prostatectomy-forceps, 
scraped  down  with  the  nail  or  curette,  or  partly  nibbled,  partly 
twisted  out,  by  Sir  H.  Thompson's  serrated  forceps.*  This  surgeon 
thus  describes  the  use  of  the  forceps  :  Having,  with  his  forefinger, 
lirst  made  himself  familiar  with  the  exact  position  and  size  of  the 
tumour,  the  surgeon  inserts  the  forceps,  guided  only  by  the  know- 
ledge thus  acquired,  and  makes  a  decided  snip  on  the  tumour;  then, 
by  moving  the  forceps  in  different  directions,  he  makes  sure  that 
he  has  the  growth  within  their  grasp.  "Above  all  things,  he  is 
not  to  pull  forcibly,  but  to  press  firmly  the  blades  together,  biting 
or  chewing  a  little,  if  I  may  use  the  terms,  with  the  extremities  of 
the  blades  without  changing  the  original  situation  of  the  bite  or 
grasp.  Then  a  little  twisting  movement  may  help  to  disengage 
the  mass,  which,  if  accomplished,  the  forceps  will  be  felt  free,  and 
may  be  withdrawn  with  their  contents,  after  which  the  finger 
enters  to  feel  what  remains  and  what  moi'e  must  be  done  in  order 
to  complete  the  removal.  Let  me  remark,  whenever  the  forceps 
has  removed  a  portion,  however  small,  the  instrument  should 
never  be  re-introduced  until  the  finger  has  again  examined  the 
interior"  (Brit.  Med.  Journ.,  1884,  vol.  i.  p.  1240;  Tumours  of  the 
Bladder,  p.  80). 

The  same  surgeon  thus  draws  attention  to  the  great  risk  of 
making  strong  supra-pubic  pressure  while  forceps  are  being  used  : 
"  If  that  pressure  is  considerable,  it  forces  the  upper  wall  of  the 
bladder  into  its  own  cavity,  and  thus  gives  the  growths  a  larger 
contour  than  they  possess,  and  makes  them  apparently  salient  to 
a  much  greater  extent  than  they  really  are.  Thus,  an  eager  or 
inexperienced  operator,  unaware  of  the  effects  of  strong  supra- 
pubic pressure,  might  be  led  to  seize  the  mass  offered  to  the 
forceps  through  the  influence  of  this  pressure,  and,  under  the 
belief  that  it  was  a  large  growth,  he  might  inflict  a  fatal  wound 
by  crushing  a  double  fold  of  the  coats  of  the  bladder,  and  so 
make  an  opening  in  the  peritoneum.  To  avoid  such  a  catastrophe, 
it  is  only  necessary,  first,  to  decline  the  attempt  to  destroy  any 
growth  which  is  clearly  not  sufficiently  salient  to  admit  of  com- 
plete or  nearly  complete  removal  j  and,  secondly,  never  to  employ 
the  forceps  while  forcible  supra-pubic  pressure  is  made— at  least 
no  more  pressure  than  is  desirable  just  to  steady  and  support  the 
bladder  and  the  parts  adjacent." 

When  the  mass  of  the  growth  has  been  removed  by  the  nail 
curette,  or  twisting-forceps,  the  base  must  be  destroyed  as  effectu- 
a^asp^!Sible  by  Paquelin's  cautery,t  or  partial  resection  must 

inlX^Tmetu0<liS  US6d'  thG  surfaceleft  sh0^  be  as  smooth  as  possible, 
in  order  to  dimmish  the  risk  of  phosphatic  deposit. 

the  case^nnf5  '  ^  SanCti°n  °f  M*  Guy°n'  *  is  0nl?  to  b*  in 

'he  inWn  t  ^  *  Wh6re  Partkl  reSecti0n  is  oufc  of  the  q«es«™-  Besides 
ob  t ma    cysSs    ^  *  ^  *  W°Und  Sl°W  in  h*Ba*>  and  a  SOurce  of 
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be  performed  (p.  977).    Quiet  nibbling  and  careful  torsion  will 
remove  the  bulk  of  the  attachment  of  the  growth,  but  if  we  are  to 
progress  in  our  surgery  here,  a  radical  cure  can  only  be  hoped  for 
in  o-rowths  that  infiltrate  the  bladder  wall  by  treating  them  as  we 
do  malignant  disease  elsewhere — i.e.,  operating  early  and  removing 
the  whole  thickness  of  the  tissues  affected,  as  long  as  this  step  is  . 
not  foolhardy  (see  Partial  Resection,  p.  977).  Finally,  two  warnings 
of  Mr.  Fenwick's  must  be  remembered  by  those  who  trust  to' 
forceps  and  nibbling  or  twisting.    "  Munching  the  surface  of  a 
carcinoma  and  leaving  the  base  is  tantamount  to  an  increase  in  the 
rapidity  of  its  growth.    I   have  reason   to    believe   that  the 
munching  or  squeezing  of  the  healthy  mucous  membrane  in  the 
neighbourhood  of  the  growth  fosters  the  appearance  subsequently 
of  growth  in  the  traumatised  areas"  (Brit.  Med.  Journ.,  1895, 
vol.  ii.  p.  906). 

Hemorrhage.— This  must  be  met  by  sponge-pressure,  occa- 
sionally ligature,  or  washing  out  with  mercury  perchloride  solution, 
I  in  6cro  at  a  temperature  unpleasantly  hot  for  the  hand.  If  it 
persists  in  spite  of  the  above,  and  if  the  bleeding  point  is  on  the 
floor  or  above  the  neck,  gauze  tamponnading  must  be  employed. 

Two  American  surgeons,  Dr.  Keyes  and  Dr.  Cabot,  have  made 
use  of  this  successfully  (Med.  Review,  Sept.  17,  1892).  Bichloride 
gauze  is  cut  into  pieces,  some  twenty  in  number,  these  having 
sides  six  inches  long  on  one  aspect,  three  on  the  other,  and  foui 
inches  in  the  middle.    In  the  centre  of  the  three-inch,  a  smal 
white  shirt-button  is  attached,  which  securely  transfixes  the  tampon 
and  has  a  long  double  piece  of  silk  running  away  on  the  six-mcl 
surface  and  a  single  piece  on  the  three-inch  one  a  piece  of  silk  u 
also  attached  to  each  of  the  four  corners.    The  tampon  is  mtro- 
duced  thus:  a  soft  catheter  is  passed  into  the  bladd er  and  0^ 
through  the  supra-pubic  wound.    The  loop  of  double  silk  is  tbei 
t  ed  on  to  its  end  and  thus  drawn  out  at  the  meatus    The  cathetei 
being  removed  traction  on  the  silk  draws  the  gauze  down  on  to  the 
EL  surface,  and  the  double  silk  loop  is  then  tied  at  the  meate 
over  a  fiece  of  gauze.    If  there  be  a  perineal  wound,  the  silk  » 
drawn  Lough  these  incisions  and  tied  tightly  over  a  gauze  perinea 
pad   The  removal  of  the  tampon  is  effected  by  cutting  the  knottej 
Sk  and  pulling  on  the  five  other  pieces,  the  ends  of  which  have 
been  brought  out  of  the  supra-pubic  wound.  . 

When  the  operation  is  completed  the  question  will  arise  as  t 
the  advisability  of  suturing  the  bladder.    In  the  after-treatment 
of  all  I u^t  pubic  cystotomies,  the  chief  nuisance,  and  a  ver 
great  one!  is  constant  soakage  of  the  dressings  by  the  urine  Tta 
Sould  be  avoided  whenever  the  following  conditions  make  th 
TnJ  sutures  safe     d)  Efficient  suturing,  with  silk  or  catgut 
^  m^inl^be  stitched,  a  continuous  suture  of  eg 
must  be  employed,  and  a  row  of  Lembert's  sutures  externally  takinf 
upthe  muscular  coat  only.   (2)  Efficient ^emptying  of  the  b  adde 
(3)  Arrest  of  bleeding,  otherwise  the  catheter  will  be  blocked, 
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ffcress  great,  and  much  tension  will  be  thrown  on  the  stitches. 
(A  An  ateptic  condition  of  the  urine.    (5)  An  operation  m  which 
\  .  manipulations  have  not  been  very  prolonged  and  dilhcuit,  and 
especially  in  which  there  has  not  been  much  disturbance  of 
h9  cavum  Eetzii.   If  the  surgeon  is  wisely  cautious  about  suturing 
the  whole  of  the  bladder  wound,  he  should  suture  it  almost  com- 
pletelv.  and  leave  in  a  small  drainage-tube,  putting  in  one  or  two 
provisional  sutures  which  he  will  tighten  up  in  a  few  days,  when 
the  risk  of  hasmorrhage  and  extravasation  has  passed  away. 
When  the  conditions  given  above  are  not  present,  and  suturing 
the  bladder  involves  too  much  risk,  the  cut  edges  of  the  bladder 
hould  be  united  to  those  of  the  lower  part  of  the  parietal  wound 
with  catgut,  and  an  india-rubber  catheter  lengthened  by  a  piece 
of  drainage  tube,  passed  along  the  urethra,  and  out  at  the  supra- 
ubic  wound.  Several  holes  should  be  cut  in  the  part  that  is  to  lie 
within  the  bladder.    Bringing  the  tube  out  above  the  pubes 
facilitates  washing  out  the  bladder  both  ways. 
If  a  catheter  thus  inserted  does  not  drain,  the  only  way  to  save 
e  patient  from  the  annoyance  and  risk  of  constant  soakage  of 
rine  is  to  employ  syphonage,  a  method  more  easily  written  of 
1  an  efficiently  secured*    Or  a  trial  may  be  made  of  placing  fine 
catheters  within  the  ureters  and  bringing  these  out,  inside  tubes, 
rough  the  supra-pubic  wound.| 

Partial  Besection  of  part  of  the  Bladder  for  Growths.— A.  few  cases  have  been 
ecorded  with  a  sufficient  amount  of  success  to  justify  a  repetition  of  the 
peration  in  selected  cases.  The  growth  must  be  situated  somewhere  in  the 
pper  or  middle  zones  of  the  bladder.  In  cases  where  the  growth  is  near  the 
as-fond,  or  in  the  vicinity  of  the  ureter  resection  is  out  of  the  question,  and  we 

ust  be  content  with  careful  abrasion  with  or  without  cauterisation  at  a  red  heat. 

here  the  vertex  or  neighbourhood  is  the  seat  of  the  growth  Antal's  extra-peri- 
onseal  method  should  be  followed.  By  this  a  large  amount  of  the  upper  part 
of  the  bladder  may  be  removed,  but  the  farther  the  resection  is  carried  the  greater 
s  the  difficulty  of  stripping  off  the  peritonaeum  and  of  course  in  closing  the  gap. 

The  best  means  of  draining  the  bladder  is  one  described  by  my  friend  Mr. 
athcart,  of  Edinburgh,  {Brit.  Med.  Joum.,  1895,  v°l>     P-  968).  Besides  a  doucbe- 
an,  some  india-rubber  tubing  and  a  pail,  a  screw-clamp,  a  small  glass  Y  or  T  tube, 
second  piece  of  glass  tubing  bent  like  a  capital  S,  and  a  third  piece  bent  at  a 
~ht  angle  to  go  into  the  bladder,  are  required.    The  can  filled  with  water  is  fixed 
ver  the  patient's  bed,  the  Y  tube  is  fastened  with  a  large  safety-pin  to  the  edge 
Df  the  mattress  opposite  the  patient's  pelvis.    To  one  limb  of  the  Y  tube  is 
ttached  about  a  foot  of  tubing  which  is  connected  with  the  can,  to  the  other  a 
ight-angled  glass  tube,  which  dips  into  the  bladder.    To  the  stalk  of  the  Y  tube 
third  bit  of  tubing  is  attached  which  is  fixed  below  to  the  S  glass  tube  which  by 
eans  of  another  bit  of  tubing  should  end  under  some  aseptic  lotion.    The  appa- 
atus  being  in  position  the  screw-clamp  which  controls  the  rubber  tubing  between 
he  irrigator  and  one  arm  of  the  Y  tube  is  then  relaxed,  so  as  to  allow  the  water 
to  run  very  slowly,  in  fact,  only  by  drops.    It  accumulates  in  the  S  tube,  and  as 
t  tends  to  run  out  produces  a  negative  pressure  in  the  other  arm  of  the  Y  tube — 
.«.,  the  one  connected  with  the  tube  in  the  bladder,  thus  withdrawing  the  urine, 
t  Schede  has  thus  kept  a  tube-catheter  in  one  ureter  for  several  days  without 
y  harm  resulting. 

3Q 


978  OPERATIONS  ON  THE  ABDOMEN. 

The  peritonreum  is  much  more  easily  peeled  off  when  the  bladder  is  full  thaL 
when  it  is  empty.  The  edges  of  the  wound  in  the  bladder  should  be  closed  witl 
silk  sutures  as  completely  as  possible.  When  the  resection  has  been  so  complete 
that  the  gap  cannot  be  closed,  its  edges  must  be  united  to  those  of  the  parietal 
wound,  and  the  opening  closed  later  on  by  a  plastic  operation. 

A  good  account  of  a  case  of  resection  of  part  of  the  lateral  wall  and  disease  oi 
the  bladder  is  given  by  Mr.  H.  Fen  wick  {Clin.  Soc.  Trans.,  vol.  xxvii.  p. 
The  patient  was  a  man,  aged  forty-six.    The  growth,  an  epithelioma,  had  been, 
removed  twice  before,  the  first  time  by  the  perinatal  route,  the  second  time  supra- 
pubically,  from  a  spot  to  the  left  of  the  orifice  of  the  left  ureter.    "  On  opening 
the  bladder  supra-pubically,  the  growth  was  found  to  have  recurred  in  the  scar  oi 
the  previous  operation.    It  was  now  a  smooth,  sessile  epithelioma,  i£  inches  bj 
I  inch.    The  base  was  indurated,  and  the  infiltration  had  involved  the  musculai 
and  sub-mucous  layers,  for  they  were  glued  to  the  tumour.    In  order  to  gain  free 
access  to  the  left  lateral  wall  of  the  bladder  I  drew  my  knife  horizontal^ 
through  the  left  lower  abdominal  muscles,  the  incision  commencing  at  the  supra 
pubic  opening,  and  ending  at  a  point  above  the  inner  third  of  Poupart's  ligament 
Stripping  off  the  peritonaeum  from  the  front  wall  of  the  left  pelvis,  I  kept  ii 
packed  upwards  with  sponges.    I  then  resected  the  growth  by  cutting  away  witl 
scissors  it  and  the  entire  thickness  of  that  part  of  the  bladder  which  v,a- 
subjacent  to  it.    The  bladder  incision  commenced  at  the  median  opening,  anc 
passed  directly  to  the  left  until  the  upper  margin  of  the  growth  was  reached. 
It  then  proceeded  round  the  tumour.    The  left  side  of  the  trigone  was  almost 
involved,  but  the  ureteral  orifice  was  not  encroached  upon.    The  haemorrhagt 
was  not  severe  and  was  easily  controlled  by  a  couple  of  dozen  Spencer  Wells 
forceps."  The  edges  of  the  bladderjwound  were  drawn  together  by  catgut  suture- 
which  traversed  only  the  muscular  layers,  a  small  supra-pubic  opening  being  left 
for  drainage.    This  wound  and  that  in  the  abdominal  wall  healed  quickly,  and 
two  years  later  (Brit.  Med.  Journ.,  1895,  vol.  ii.  p.  907).  Mr-  Fenwick  stated  that 
the  patient  was  at  work  in  good  health.    All  will  agree  with  the  three  conditions 
which  Mr.  Fenwick  considers  necessary  before  such  operations  are  undertaken : 
(1)  A  single  growth,  slow  and  dense.   (2)  Absence  of  cystitis.    (3)  Sufficient  vis 
on  the  part  of  the  patient  to  bear  so  serious  an  operation. 

If  it  is  decided  to  attempt  intra-peritonseal  resection,  as  of  a  portion  of  the 
lower  part  of  the  bladder,  the  following  directions  of  Albarran  may  be  useful.  A 
preliminary  partial  resection  of  the  symphysis  as  advised  by  Helferich  is  first  per- 
formed The  recti  and  pyramidales  are  detached  above,  and  the  external  obturators 
below  and  externally,  the  periosteum  is  then  carefully  reflected  and  sufficient  of  the 
bone  removed  by  an  osteotome  and  cutting  forceps  to  expose  the  lower  part  of  the 
bladder.*  The  bladder  having  been  freely  opened  in  front,  and  the  escaping  urine 
carefully  removed  with  gauze  sponges,  the  peritoneal  sac  is  opened,  and  the  inte- 
tines  carefully  packed  away  with  sponges.    We  will  suppose  that  it  is  decided 
resect  part  of  the  trigone  and  las-fond  comprising  one  ureter.    A  bougie  is  passe 
into  the  ureter.the  part  to  be  removed  is  taken  away  from  within,  a  hand  introduce 
into  the  peritoneal  sac  and  behind  the  bladder,  keeping  touch  of  the  catheterise 
ureter  and  guiding  the  scissors.  A  stitch  is  then  passed  through  the  ureter  so  that 
it  can  be  easily  pulled  up  and  cut  across  where  desired.    Sutures  are  then 1  pas** 
across  the  lower  vesical  wound,  and  some  having  been  tied,  a  hole  is  made mi  the 
posterior  wall  of  the  bladder,  the  ureter  is  pulled  through,  sph t  longi tu dmallr  ,or 
a-short  distance,  and  its  mucous  membrane  sutured  to  that  of  the  bladder 
possible,  one  or  two  sutures  are  put  in  from  outside  to  strengthen  tb^ ,  pc «nt 
junction.    When  this  is  made  complete  a  catheter  is  passed  into  themeteran_ 

*  This  step  gives  but  little  extra  room,  and  opens  up  cancellous  tissue  and  us 
fresh  sources  of  septic  phlebitis. 
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Loueht  out  through  a  tube  through  the  supra-pubic  wound.  The  bladder  wound 
is  closed  round  the  tube,  and  the  space  between  the  bladder  and  the  pubes  is 
keDt  packed  with  iodoform  gauze.  . 

Complete  Extirpation  of the  Bladder.*- -This  operation  has  been  performed  by 
Bardenheuer  and  Gussenbauer.  The  first  successful  case  was  by  Pauhck  of 
Prague.  Clado  has  had  a  second.  Both  of  these  were  in  women.  In  each  case 
the  operation  was  done  in  two  stages,  the  ureters  being  first  diverted  to  and 
secured  in  the  vagina,  and  then,  about  three  weeks  later,  the  bladder  removed. 
The  vagina  by  the  second  operation  was  converted  into  a  pseudo-bladder. 
Paulick's  patient  was  alive  2$  years  after  the  operation,  and  in  fair  comfort. 

Causes  of  Death  after  Removal  of  Bladder  Tumours. 

1.  Shock.  Mr.  R.  Harrison  {Lancet,  1884,  vol.  ii.  p.  678)  records  a  case  of  a 
man,  aged  forty-two,  who  died  somewhat  suddenly,  apparently  from  shock, 
twelve  hours  after  removal  of  a  villous  tumour  by  the  perinseal  method.  The 
hemorrhage,  which  had  begun  four  years  before,  had  for  a  year  been  persistent 
and  considerable,  t  2.  Exhaustion.  3.  Cellulitis.  4.  Failure  of  the  kidneys. 
Evidence  of  this  will  of  course  be  sought  for  before.  It  is  most  likely  to  occur 
in  growths  which  from  their  position  have  obstructed  the  outflow  of  urine. 

5.  Injury  to  the  bladder  and  peritonitis.  Mr.  Bryant  {Lancet,  1886,  vol.  ii. 
p.  1077),  mentioned  a  case  in  which  a  fibrous  polypus  was  drawn  from  the  fundus 
into  the  perineal  wound  and  snipped  off.  The  man  died  of  peritonitis,  and  a 
small  hole  was  found  in  the  bladder  at  the  site  of  the  removed  polypus. 

6.  Recurrence.  This  may  appear  first  in  the  cicatrix  of  the  wound.  7.  Abscess 
in  the  track  of  the  apparently  healed  wound,  bursting  into  the  peritonseal  sac 
(Sir  H.  Thompson,  Clin.  Soc.  Trans.,  vol.  xxi.  p.  46). 

Operative  Interference  in  Tubercular  Disease  of  the  Bladder. — 
My  own  experience  in  several  of  these  cases  and  a  study  of  what  others  have 
published  leaves  me  strongly  of  opinion  that  operative  interference  in  the  form 
of  cystotomy  is  rarely  justifiable  here.  My  reason  for  this  opinion  will  be 
gathered  from  the  following  Indications  and  Cautions,  (i)  It  is  an 
accepted  fact  by  all  careful  surgeons  that  in  tubercular  affections  in  which  it  is 
not  possible  to  remove  the  mischief,  operative  interference  may  do  more  harm 
than  good.  Under  such  conditions  the  manipulations  only  irritate  early  tubercle 
into  activity,  and  light  up  again  obsolete  or  quiescent  tubercle,  besides  causing 
certain  dangers  I  peculiar  to  this  viscus — viz.,  cystitis  and  pyelitis.  Again, 
to  show  how  useless  and  even  harmful  will  be  operative  interference  in  the  early 


*  A  paper  by  M.  Chevalier  {Arch.  Gen.  de  Med.,  t.  ii.  1894)  contains  much  in- 
formation on  partial  and  complete  resection  of  the  bladder. 

t  Mr.  Harrison,  in  illustration  of  the  sudden  and  excessive  bleeding  to  which 
villous  tumours  are  liable,  even  when  they  appear  comparatively  quiescent,  has 
published  {Liverpool  Med.  Chir.  Joum.,  July  1884)  a  case  where  death  took  place 
from  this  cause  in  nine  hours.  In  this  instance  slight  heematuria  had  existed  for 
some  months  previously,  but  no  operation  had  been  performed.  Mr.  Morton 
has  drawn  attention  {Lancet,  1896,  vol.  i.  p.  480)  to  the  possibility  of  secondary 
haemorrhage.  In  his  case  a  papilloma  had  been  removed  supra-pubically,  the 
pedicle  being  cut  through  with  scissors.  Severe  bleeding  took  place  on  the  third 
day,  necessitating  opening  up  the  wound.    The  patient  recovered. 

+  Another  ill  result  which  is  very  possible  here  is  rupture  by  even  a  moderately 
distending  injection  of  a  contracted,  rigid  bladder  the  seat  of  long-standing 
tubercular  mischief,  and  one  emptied  for  some  time  by  irritability  and  incon- 
tinence. I  would  refer  my  readers  to  two  such  cases  candidly  published  by 
Mr.  H.  Fenwick  in  his  instructive  book,  Cardinal  Symptoms  of  Urinary  Diseases, 
p.  200. 
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stage  of  tubercular  mischief— a  stage  in  which  alone  can  operative  interferenc 
be  expected  to  be  curative — let  us  consider  what  are  the  conditions  present  ai 
this  early  stage.    To  put  it  briefly,  it  is  not  one  suitable  for  curetting,  &.c.,  as  i( 
often  the  case  with  tubercular  mischief  elsewhere.*    The  mucous  membrane  ii 
swollen,  very  vascular,  velvety,  at  times  gelatinous.    Any  ulcers  present,  are  ofte 
small,  even  minute  and  numerous,+  so  that  it  is  impossible  to  make  sure  0: 
efficient  curetting,  especially  when  any  one  familiar  with  the  interior  of  th. 
bladder  knows  how  quickly  a  little  bleeding  hides  the  field  of  operation,  and  th<  < 
fact  that  the  mischief  is  usually  most  marked  on  the  posterior  wall,  trigone  an/  I 
neck    (ii)  For  these  reasons  I  am  strongly  of  opinion  that  in  the  earlier  stage:  n 
we  should  treat  tubercular  disease  of  the  bladder  not  by  operation  %  but  b\  j 
improving  the  hygienic  surroundings,  especially,  whenever  it  is  possible,  get  jj 
ting  the  patient  to  be  much  in  the  open  air,  if  possible  by  the  sea,  teaching  bin 
to  wash  out  his  bladder  with  iodoform  emulsion  and  dilute  mercury  perchloridc 
lotion,  and  in  the  case  of  a  woman,  giving  an  anaesthetic  at  intervals  and  swab  . 
bing  over  the  mucous  membrane  with  a  solution  of  AgN03  3'ij— 5j,  the  neck  having 
been  rapidly  dilated,  (iii)  The  cases  that  call  for  operative  interference  are  thos< 
in  which  what  I  maybe  allowed  to  call  hygienic  treatment  has  failed,  or  in  whicl 
the  case  has  got  beyond  this,  where  pain  is  incessant,  micturition  frequent-e.0.jfl 
every  half -hour  day  and  night,  with  much  tenesmus,  and  where  opiates  are  requira 
to  afford  sleep.    There  should  be  no  advanced  disease  present  of  the  other  urino 
genital  organs,  kidneys,  lungs,  &c.    (iv)  The  supra-pubic  operation  is  always  to  - 
preferred.  The  perineal  gives  very  little  room  (p.  983).  and  moreover  has  the  grea- 
drawback  that  a  tube  thus  introduced  will  very  likely  press  upon  the  neck,  0: 

*  Prof.  Guyon  reported  (Ann.  des  Malad.  des  Voies  Urin.,  Nov.  1889),  ven  j 
fully  four  cases  which  he  treated  by  curetting  and  the  cautery  after  a  supra 
pubic  cystotomy.  One  of  the  four  died,  two  years  after  the  operation,  the  patien 
having  a  persistent  sinus  and  being  bedridden  most  of  the  time.  One  diet 
within  the  year,  and  one  within  about  three  months  of  the  operation.  The  f  ourtl 
had  survived  four  years.  . 

+  The  following  is  a  good  description  of  a  condition  often  present  in  thes. 
cases  •  (J  Bell,  M.D.,  of  Montreal,  "Treatment  of  Tuberculosis  of  the  Bladder  b; 
a  Supra-pubic  Section,"  Journ.  Cvtan.  and  Genit.  Urin.  Dis.,  1892,  p.  298).  "Th. 
trigone  and  a  band  of  about  an  inch  in  depth  around  the  urethral  orifice  wen 
the  seat  of  many  superficial  ulcers,  varying  in  size  from  that  of  a  spht  peat- 
irregular  patches  as  large  as  a  five -cent  piece.    The  mucous  membrane  0  th 
whole  fundus  of  the  bladder  was  also  studded  with  small  tubercles  which  had  no 
advanced  to  the  stage  of  ulceration  nor,  indeed,  even  to  the  length  oi sno™, 
signs  of  caseation.    The  ulcerated  patches  were  scraped  and  cauterised,  but  tl , 
little  non-ulcerated  tubercles  were  left  untouched.    They  were  J 
it  would  have  been  impossible  to  deal  with  each  one  singly  Mr. 
(Clin.  Sac.  Trans.,  vol.  xziii.  p.  201)  which  was  greatly  benefited  by 
other  treatment  had  failed,  owes  its  success  largely  to  the  ^^"^ 
was  I  think  a  very  rare  one.    The  ulcerated  surface  was  single,  though  %ery  ex 
XiS^Jver  the  left  lateral  and  posterior  wall  "^SS 
to  the  summit,  with  the  bladder  relaxed.    After  the  ulcer  had  been    c.  aped 
was  dabbed  over  with  a  solution  of  chloride  of  «nc  [^}?^™)^Z 
was  seen  nearly  a  year  later,  soundly  healed  and  able  t  o  hold  her  v,  ate. 
hours  at  a  time.    It  is  not  stated  whether  pyrexia  was  then  present. 

JD    L.  Bolton  Bangs  of  New  York,  whose  experience  m  diseases JH* 
genito-urinary  organs  is  a  very  wide  one,  thus 

"After  faithful  and  zealous  efforts  to  relieve  by  surgical  11 tcrference 
symptoms  of  these  cases,  I  have  been  forced  to  the  conclusion  that 
instrumentation  we  resort  to  the  better.-' 
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worn  in  the  supra-pubic  sinus  rarely  acts  well  in  these  cases,  where  the  bladder 
is  often  small,  contracted  and  thick-walled,  (vii)  The  patient  may  enjoy  years 
of  fairly  active  and  happy  life  after  a  supra-pubic  cystotomy,  if  the  opening  has 
closed  within  a  reasonable  time  of  the  operation,  but  he  will  be  liable  to  other 
outbreaks  of  tubercular  mischief  which  were  probably  present,  though  quiescent, 
at  the  time  of  the  cystotomy — e.g.,  tubercular  testis  and  kidney. 

Operation. — The  details  of  a  supra-pubic  cystotomy  are  so  fully  given  at 
PP-  973,  994  that  it  is  needless  to  repeat  them  here.  I  will  only  add  the  caution 
that  great  care  must  be  taken  in  distending  these  bladders  (p.  979).  Four  to  six 
ounces  will  be  as  much  as  can  usually  be  injected  with  safety.  The  bladder  is 
first  opened  and  its  interior  exposed  with  some  suitable  speculum  (p.  973) 
aided,  if  needful,  by  the  Trendelenberg  position  (Fig.  269).  Any  ulcers  should  be 
carefully  and  thoroughly  curetted  or  cauterised  with  a  fine  point  of  the  Paquelin's 
thermo-cautery,  iodoform  rubbed  over  the  surface  or  left  in,  in  the  shape  of  the 
emulsion.  To  any  very  vascular,  gelatinous-looking  mucous  membrane,  not  ulcer- 
ated, a  solution  of  AgNO,  5ij — 5j*  should  be  applied  on  a  small  sponge  on  a  holder. 


*  This  may  appear  strong,  but  it  gives  very  marked  relief.  In  women  it  may 
be  applied  at  repeated  intervals,  after  dilatation  of  the  urethra.  If  it  should 
give  much  pain,  which,  in  my  experience,  it  rarely  does,  a  solution  of  sodium 
chloride  may  be  injected. 


Trendelenberg's  position.    (R.  Harrison.) 
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The  following  is  a  good  instance  of  the  relief  which  supra-pubic  cystotonr 
may  give  in  a  very  obscure  case  : 

In  May  1890  I  was  asked  by  Dr.  Cock  and  Dr.  Hodgson,  of  Exmouth,  to 
explore  the  bladder  of  a  gentleman,  aged  fifty-seven,  suffering  from  painful 
cystitis,  hematuria,  frequent  micturition,  to  which  general  treatment,  washing 
out  the  bladder  and  drainage  by  a  catheter,  had  failed  to  give  any  relief. 
Calculus  being  excluded  by  sounding,  and  there  being  no  rectal  enlargement  of 
the  prostate,  I  expected  to  find  a  small  malignant  growth,  as  the  symptoms  were 
too  urgent  for  prostate  trouble,  and  as  this  gland  was  not  enlarged  either  to  the 
finger  or  the  sound.  The  bladder  having  been  opened  and  emptied  by  the  supra- 
pubic method,  at  first  appeared  normal  save  for  some  sub-acutely  inflamed  rug« 
which  stood  out  very  distinctly  on  the  right  lateral  aspect  of  the  neck  of  the 
bladder.  A  small  electric  lamp  at  once  showed  amongst  these  folds  two  ulcers 
each  about  1  inch  by  J  inch,  oval  in  shape,  with  muscular  fibre  clearly  exposed 
on  their  floors,  their  edges  neither  thickened  nor  indurated.  They  were  scraped 
with  a  sharp  spoon,  and  iodoform  was  then  rubbed  into  their  surfaces.  The 
patient  made  an  excellent  recovery,  and  now,  six  years  later,  remains  quite  well. 
In  this  patient,  with  a  deep  fat  perinseum,  I  should  never  have  detected  the 
ulcers  by  the  perineal  route.* 


PARTIAL  PROSTATECTOMY. 

We  owe  our  knowledge  of  what  this  operation  can  do  to  the  late  Mr.  McGill, 
of  Leeds  {Brit.  Med.  Journ.,  Oct.  19,  i889).t  The  following  propositions  are  taken 
from  his  paper :  i.  Prostate  enlargements  which  give  rise  to  symptoms  are 
intra-vesical,  not  rectal.  Thus  prostates  of  immense  size  which  project  towards 
the  rectum  cause  no  urinary  trouble,  while  severe  symptoms  may  supervene 
when  the  prostate  on  rectal  examination  is  apparently  of  normal  dimensions, 
ii.  There  are  many  varieties  of  the  intra-vesical  growth.  We  find  (1)  a  project- 
ing middle  lobe — pedunculated  or  sessile,  (2)  a  middle  lobe  with  lateral  lobes 
forming  three  distinct  projections,  (3)  the  lateral  lobes  alone,  (4)  a  pedunculated 
growth  springing  from  a  lateral  lobe,  and  (5)  "a  uniform  circular  projection 
surrounding  the  internal  orifice  of  the  urethra."  This  variety,  described  by 
Brodie,  is  not  unfrequent,  it  surrounds  the  urethra  like  a  collar,  and  projects  for 
a  variable  distance  into  the  bladder,  iii.  In  many  cases  self-catheterism  is  the 
only  treatment  required,  iv.  That  when  this  fails,  or  is  unavailable,  more  radical 
measures  are  necessary,  v.  That  this  treatment,  to  be  effectual,  should  (1)  for  a 
time  thoroughly  drain  the  bladder ;  (2)  permanently  remove  the  cause  of  the 
obstruction,  vi.  That  the  supra-pubic  route  is  preferable  to  the  perineal  for 
prostatectomy.  Most  surgeons  will  agree  with  this  ;  the  question  is  alluded  to 
at  p.  971,  and  again  below.  This  operation  was  short-lived,  as  it  was  laid  aside 
for  the  much  less  severe  one  of  double  castration.  This  step  has  given  such  en- 
couraging results  (p.  1068)  that  it  will  probably  replace  prostatectomy  in  those  cases 
which  call  for  some  operative  interference.  Indications.— As  double  castration, 
seem  to  give  sufficient  relief  at  a  very  much  smaller  risk,  it  appears  to  me  thai 
prostatectomy  should  be  confined  to  the  following  cases  :  (1)  Where  one  or  more 
calculi  coexist  with  an  enlarged  prostate.    1  have  myself  operated  on  two  such 

*  Possibly  this  was  a  case  of  the  "  solitary  "  ulcer  of  the  bladder  described  by 
Mr.  H.  Fenwick  (Brit.  Med.  Journ.,  1896,  vol.  i.  p.  1 133)- 

f  Much  information  will  be  found  in  the  following  papers:  Watson,  An».  >'J 
Surg.,  1889,  pp.  1-27  ;  Belfield,  Amer.  Journ.  Med.  Set.,  November  1S90;  Moullm. 
Brit.  Med.  Journ.,  1892,  vol.  i.  pp.  1185,  1250,  1294;  White,  Ann.  of  Surg.,  1S93, 
p.  152  ;  Woolsey,  Journ.  Cut.  and  Gen.  Urin.  Dis.,  July  and  August  1S95. 
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,  *  ,2)  Where  the  operation  of  double  castration  fails,  as  it  may,  perhaps  i in 
Ca  J "firm  fibrous  growths.  (3)  When  a  patient  refuses  double  castration 
rfiswSing  to  submit  to  the  greater  risk  which  has  been  fully  explained  to 
JU  The cases  I  consider  to  justify  operative  interference  are  given  under  the 
r^nlcastratfon  (p.  1069).  The  patient  will,  of  course,  be  got  into  as  satisfac- 
S£XX£ I  « ^ossibleTby  attention  to  aperients,  baths,  diet,  drugs,  such  as 

'j„i  TOnnd  and  washing  out  the  bladder. 
^oZ  Of Operation-Much  has  been  written  on  the  merits  o  the  supra- 
DUSc  and  perineal  methods.  The  supra-pubic  operation  has  the  great  advantage 
£  b7it?he  enlarged  prostate  can  be  best  seen,  felt,  examined  and  operated 
ll  It  is  »uoh  more  generally  applicable,  as  by  it  themiddle  and  latera  lobes 
can  be  sufficiently  removed.  It  admits  of  our  doing  this,  aided  by  ar t  electric 
Lp  if  needful,  with  much  more  precision  and  completeness.  On  the  other 
hand  the  perineal  route  gives  much  the  best  drainage  and  is  best  suited  for  the 
removal  of  sub-urethral  growths,  and  some  cases  of  enlargement  of  the  lateral 
lobes  eg.,  where  this  is  not  only  intra-  but  extra-vesical  and  so  closing  the 
prostatic  urethra.  These  cases  are,  however,  rare  ;  as  a  rule  we  have  to  deal  with 
hypertrophy  of  the  median  lobe  and  of  the  intra-vesical  aspects  of  the  lateral 
lobe-  and  all  the  work  that  is  required  can  be  done  from  the  interior  of  the 
bladder  The  perineal  route  has  the  serious  drawbacks  of  giving  very  little 
room  •  by  it  operating  is  done  in  the  dark  ;  in  patients  with  a  deep,  fat  permamm 
the  "perineal  distance"  may  make  it  quite  impossible  for  the  operator  to  get 
into  the  bladder  and  do  anything  here  to  obstructing  median  or  lateral  lobes. 
For  these  reasons  I  consider  that  the  perineal  route,  adopted  by  itself,  should  be 
reserved  for  cases  where  the  patient  is  very  feeble,  where  the  bladder  is  atonic, 
contracted  and  rigid,  where  there  is  cystitis,  renal  degeneration,  cases  where  the 
surgeon  desires  to  secure  drainage  and  wishes  to  do  as  little  as  possible.  In 
such,  if  the  perineal  distance  is  not  too  great,  the  surgeon  may  employ  the 
perineal  method,  doing  more  or  less  according  to  what  he  finds,  the  way  in  which 
the  ansesthetic  is  taken,  &c.  As  a  rule  the  surgeon  should  begin  with  the  supra- 
pubic method,  adopting  the  perinaeal  afterwards,  if  he  finds  it  necessary,  in  order 
to  secure  a  low-level  route  by  the  removal  of  extra-vesical  lateral  or  sub-urethral 
enlargements,  or  to  secure  efficient  drainage. 

Operation.— The  full  accounts  of  supra-pubic  cystotomy  given  at  pp.  973 
and  994,  should  be  referred  to ;  only  those  points  which  relate  to  the  special 
technique  of  prostatectomy,  will  now  be  given.  The  quantity  of  water  (p.  973) 
injected  into  the  rectal  bag,  especially  when  the  prostate  is  abnormally  hard, 
should  not  exceed  six  to  eight  ounces.  .  Where  the  bladder  is  contracted  with 

*  In  one,  the  patient,  aged  fifty-eight,  was  in  a  condition  of  extreme  misery 
from  cystitis,  dysuria,  tenesmus,  and  the  catheter  had  to  be  resorted  to  every  ten 
minutes.  By  supra-pubic  cystotomy  I  removed  a  calculus  and  prostatic  tissue 
from  the  median  and  lateral  lobes  weighing  |  ounce.  He  made  a  good  but  slow 
recovery,  the  sinus  being  very  tardy  in  closing.  Two  years  after  he  was  holding 
his  water  for  three  or  four  hours  in  the  day,  and  was  only  disturbed  once  at 
night.  The  residual  urine  amounted  to  about  half  an  ounce.  In  the  other 
patient,  a  calculus  and  great  vesical  enlargement  of  the  prostate  coexisted  in  a 
man  of  fifty-nine,  whose  kidneys  we  knew  to  be  damaged.  After  removal  of  the 
calculus  and  i|  ounces  of  enlarged  prostate  the  patient  did  well  for  two  days. 
An  injection  of  morphia  had  produced  such  grave  symptoms  that  I  forbade  any 
more  being  given.  The  patient's  restlessness  being  troublesome,  the  house- 
surgeon,  thinking  that  he  knew  best,  disobeyed  my  directions  and  repeated  the 
morphia.  Contracted  pupils  and  stupor  quickly  followed  and  the  patient  sank. 
At  the  autopsy  the  kidneys  were  granular  ;  the  remains  of  the  prostate  showed 
the  usual  ragged  surface,  but,  under  the  circumstances,  not  an  unhealthy  one. 
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thick  non-distensible  walls,  it  will  usually  be  inadvisable  to  perform  this  opera- 
tion. A  catheter  left  in  the  bladder,  till  this  is  opened,  expedites  the  operation 
Mr.  McGill  advises  that  the  bladder  be  stitched  to  the  cut  edges  of  the  wound 
(p.  999)  before  any  attempt  is  made  to  remove  the  prostate.  If  this  is  done  it 
will  interfere  with  the  subsequent  suture  of  the  bladder  which  I  recommend 
below.  I  think  the  same  end  can  be  secured  by  holding  the  bladder  well  up  with 
a  pair  of  Spencer  Wells'  forceps  on  either  side,  each  taking  bold  at  a  point 
opposite  to  the  part  to  be  left  open  when  the  sutures  are  inserted  (vide  infra) 
Enucleation  is  to  be  performed  as  much  as  possible  by  the  finger.  This  not  only 
prevents  haemorrhage  but  the  finger  will  turn  out  far  more  intelligently,  safely 
and  quickly,  much  larger  pieces  than  any  vulsellum  or  punching-forceps.  First 
however,  a  way  must  be  made  for  the  finger.  This  is  effected  by  taking  away 
any  projecting  portions  with  such  forceps  as  Jessop's.  These  quickly  remove  the 
overlying  mucous  membrane  and  the  superficial  part  of  the  overgrowth.  The 
parts  removed,  however,  are  very  small  and,  save  as  a  means  of  making  room  for 
the  finger,  this  instrument  will  be  found  most  inferior.  A  better)  plan  is  that 
described  by  Dr.  E.  Fuller  of  New  York  (Journ.  Cut.  and  Gen.  Urin.  Dig.,  June 
1S95,  P-  232)-  The  bladder  having  been  opened  the  extent  of  the  prostatic  en- 
largement and  the  site  of  the  urethral  opening  are  determined  :  "A  pair  of  rough, 
serrated-edged  scissors  with  a  long  handle  grasped  in  the  right  hand  are  slipped 
along  the  left  forefinger  into  the  urethral  opening,  and  are  made  to  cut  through 
the  bladder  wall  in  that  region.  The  cut  extends  from  the  lower  margin  of  the 
internal  vesical  opening  of  the  urethra  backward  for  an  inch  or  an  inch  and  a  half. 
The  blades  of  the  scissors  being  rough  and  serrated,  make  an  incision  which  bleeds 
but  little.  Then  one  of  the  forefingers,  whichever  the  operator  may  find  the 
more  convenient,  is  slipped  through  the  vesical  hole  made  by  the  serrated 
scissors,  while  at  the  same  time  the  fist  of  the  other  hand  makes  firm  counter- 
pressure  against  the  perinseum.  By  means  of  this  counter-pressure  the  prostatic 
growth  is  brought  well  within  reach  of  the  forefinger  of  the  other  hand,  which 
is  employed  all  the  time  in  enucleating  the  obstruction  en  masse,  or  piece  by 
piece,  as  the  case  may  be.  This  enucleation  should  not  be  desisted  in  until  all 
the  lateral  and  median  hypertrophies,  as  well  as  all  hypertrophies  along  the  line 
of  the  prostatic  urethra,  have  been  removed. "  Dr.  Fuller  states  that  owing  to 
the  small  amount  of  bleeding  he  has  always  found  it  feasible  to  sew  up  the  supra- 
pubic incision  as  described  below,  and  that  he  has  never  had  trouble  with 
secondary  haemorrhage.  A  perinseal  section  is  next  made  and  a  large-sized 
rubber  tube  passed  through  the  perinaeal  incision,  and  that  through  which  the 
prostate  was  enucleated,  into  the  bladder.  After  this  hot-water  irrigation  is 
employed  for  some  time  to  stop  oozing.  Next,  the  supra-pubic  wound  is  closed ' 
by  a  deep  layer  of  catgut  sutures  which  include  the  bladder  wall,  and  by  a  more 
superficial  layer  of  silk-worm  gut.  The  middle  of  the  incision  is  not  closed,  but  a 
deep  provisional  salmon-gut  suture  is  inserted  here,  taking  up  the  walls  of  the 
bladder  and  the  abdomen.  A  drainage-tube  is  inserted,  and  when  this  is  removed 
in  four  or  five  days  the  provisional  suture  is  tightened  up.  Six  cases  of 
prostatectomy,  five  of  these  operated  on  by  this  supra-pubic  method,  are  given  by 
Dr.  Fuller  ;  all  were  successful. 

After  the  surgeon  has  removed  all  that  he  considers  necessary  from  within 
the  bladder  he  must  carefully  examine  the  urethra  both  with  his  fiDger  and  by 
full-sized  catheters  passed  from  the  meatus.  Belfield  attaches  great  importance 
to  this.  In  one  of  his  cases  after  removing  from  the  left  lateral  lobe  as  much  as 
a  walnut,  he  found  that  there  was  still  an  obstruction  in  the  prostatic  urethra  to 
the  passage  of  a  catheter.    By  perinatal  section  a  rounded  mass  was  shelled  out. 

Haemorrhage  must  be  arrested  by  the  means  given  at  p.  976. 

The  amount  removed  must  vary  with  each  case.  Prostatic  tissue  is  notheav.s 
and' any  amount  over  i£  ounces  will  be  rarely  removed.    Mr.  Buckston  Brovw.c 
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,m«  Soc.  Tram.,  vol.  xxii.  p.  274)  removed  in  one  case  gland  tissue  amounting 
to  nearly  4  ounces.    A  good  recovery  followed. 

LATERAL  LITHOTOMY  (Figs.  270,  271,  272). 
The  lateral  operation  will  be  described  under  the  following  heads  : 

A.  Preparatory  Treatment. 

B.  Passing  the  Staff.    Possible  Difficulties. 
0.  Finding  the  Stone.    Possible  Difficulties. 

D.  Entering  the  Bladder.    Possible  Difficulties. 

E.  Extracting  the  Stone.    Possible  Difficulties. 

A.  Preparatory  Treatment. — For  a  week  or  so  before 
the  operation  the  diet  should  be  bland,  so  as  to  tax  as  little  as 
possible  jaded  kidneys— e.g.,  milk,  barley-water,  light  puddings,, 
and  a  little  fish.  If  alcohol  is  needed,  some  sound  spirit,  well 
diluted,  should  be  given.  Baths  should  be  taken  regularly,  the 
bowels  well  moved,  and  an  enema  given  on  the  morning  of  the- 
operation,  and  care  should  be  taken  that  all  this  has  come  away. 

B.  Passing  the  Staff.— This  step,  however  simple  and  easy 
usually,  presents  occasional  difficulties,  the  more  trying,  because 
perhaps  unlooked  for ;  they  are — 

(1)  Spasm,  from  the  urethra  not  being  used  to  instruments.. 
(2)  Stricture.    (3)  A  false  passage.    (4)  An  enlarged  prostate. 
(5)  An  enlarged  prostatic  sinus,  into  which  the  end  of  the  sound 
passes.  Mr.  Buckston  Browne's  staff  meets  the  last  two,  admirably. 

0.  Finding  the  Stone  with  Sound  or  Staff.  Possible 
Difficulties. 

(1)  The  stone  may  have  been  passed.*  This  is  not  impossible 
hi  children  with  small,  smooth,  narrow  calculi,  and  their  sudden, 
strenuous  micturition.  (2)  The  stone  may  lie  behind  an  enlarged 
prostate.  Here  the  finger  of  an  assistant  passed  into  the  rectum 
may  help.  (3)  The  stone  may  be  enveloped  in  folds  of  mucous 
membrane.  Injection  of  the  bladder  is  here  indicated.  (4)  The 
stone  may  be  encysted.  This  is  so  rare  as  to  have  been  called 
"the  refuge  of  young  lithotomists.''"  The  following  case  of  Sir 
G.  Humphry  (Some  Oases  of  Operation,  pamphlet,  1856)  shows 
well  how  embarrasing  this  condition  may  be  : 

A  man,  aged  fifty-one,  was  cut,  then  submitted  twice  to  lithotrity,  then  again 
cut  in  the  old  scar  three  times,  all  within  six  years,  for  an  encysted  calculus.  On 
the  fourth  occasion  of  lateral  lithotomy  the  nature  of  the  case  was  made  out 
accurately.  The  stone  was  now  felt  behind  the  prostate  attached  to  the  bladder 
by  a  pedicle  which  seemed  to  penetrate  the  coats  of  the  viscus,  and  to  be 
attached  to  another  mass  beyond  it.  It  was  evidently  a  stone  of  hour-glass  shape, 
part  being  in  the  bladder  and  part  in  the  sac.  At  each  of  the  previous  operations 
the  part  within  the  bladder  had  broken  off,  the  rest  not  being  extracted, 
owing  to  the  size  of  the  prostate.    The  symptoms  recurring,  urethro-rectal 


*  Of.  the  case  mentioned  by  Mr.  Holmes,  Clin.  Soc.  Train.,  vol.  ii.  p.  67. 


986  OPERATIONS  ON  THE  ABDOMEN. 

lithotomy  was  performed.  The  stone  being  now  within  reach,  the  edge  of  the 
mucous  membrane  around  it  was  incised  with  a  hernia  knife,  and  a  stone,  the 
size  of  a  walnut,  and  with  a  truncated  stalk,  extracted.  Death  took  place  in  two 
•days,  from  pelvic  cellulitis.  Though  the  bladder  was  otherwise  but  little  diseased 
the  cyst  seemed  to  have  originated  from  the  protrusion  of  mucous  membrane 
between  the  muscular  fibres,  as  another  one  existed,  though  without  a  stone. 
The  cyst  communicated  by  a  considerable  opening  with  the  foul,  infiltrated 
tissues.  Sir  George  points  out  that  these  cysts  may  be  quite  out  of  reach  in 
lateral  lithotomy.  As  their  walls  consist  only  of  cellular  tissue,  mucous  membrane, 
and  perhaps  a  thin  layer  of  muscular  fibre,  they  are  easily  lacerated  during  an 
•operation,  an  accident  almost  certain  to  be  fatal.  The  diagnosis  is  usually  to  be 
made  if  the  stone  is  always  struck  by  the  sound  at  one  spot,  especially  if,  per 
rectum,  a  lump  is  detected  corresponding  to  that  spot.*  The  supra-pubic 
operation  is  indicated  here,  see  footnote  p.  993. 

D.  Entering  the  Bladder. — The  time  chosen  for  introducing 
■the  staff  varies  with  different  operators.  Passing  the  staff  while 
the  patient  is  still  recumbent  is  the  easier ;  passing  it  when  the 
patient  is  in  lithotomy  position  is  rather  more  difficult,  hut 
■secures  the  operator  against  the  risk  of  the  staff  slipping  out 
after  the  patient  is  brought  down  into  position,  a  risk  which  is 
greater  with  the  straight  staff.  I  prefer  to  bring  the  patient's 
lower  limbs  over  the  edge  of  the  table,  to  pass  the^  straight  staff 
while  he  is  thus  recumbent,  and  then  to  have  his  limbs  only 
brought  up  into  position. 

The  nates  just  projecting  over  the  edge  of  the  table,  the  sacrum 
being  flat  upon  it,  the  flexed  thighs  and  legs  being  held  well  out 
of  the  way,  the  surgeon,  seated  comfortably,  and  with  his  face  on 
a  level  with  the  perinseum,  directs  an  assistant  so  to  hold  the 
staff  as  to  bring  the  membranous  urethra  close  to  the  surface  of 
the  perineum.    If  a  curved  staff  be  used,  this  is  easily  done  by 
inclining  the  handle  strongly  towards  the  abdomen.    By  this 
manoeuvre,  in  Mr.  Oadge's  words  (he.  supra  cit),  the  point  of  the 
staff  "  need  not,  and  should  not,  be  withdrawn  from  the  bladder, 
but  if  it  were  it  would  be  of  no  moment,  because  it  would  re-enter 
it  the  moment  the  handle  is  raised;  the  membranous  urethra, 
instead  of  being  almost  perpendicular  to  the  surface  of  the  peri- 
neum, as  it  is  when  the  staff  is  held  upright,  is  brought  almost 
parallel  with  it,  and  is  much  easier  to  find  with  the  knife ;  tnere 
is  no  inducement  to  open  the  urethra  too  far  forwards,  and  conse- 
quently no  risk  of  wounding  the  bulb  or  its  artery.    Ihe  statt 
gets  a  steady  rest  against  the  front  of  the  pubes,  and  there  is  no 
danger  to  the  rectum  at  this  stage."  |  ,  . 

Having  felt  the  staff  thus  presented  towards  him,  navin8 

•  Sir  J.  E.  Erichsen  (Surgery,  vol.  ii.  p.  945)  adds  that  the  beak  cannot  be 
,madetoPass  round  such  a  stone,  so  as  to  isolate  it.    To  several  other  all* 
conditions  of  complicated  stone,  see  the  reference  at  p.  1006 

t  It  thus  combines  the  advantages  of  the  two  very  different  methods  0 
given-viz.,  either  to  hold  the  staff  well  up  firmly  under  the ,  pub-  and 
away  from  the  bowel,  but  also  away  from  the  stone  ;  or  closely  down  upo 
latter  and  in  proximity  to  the  rectum  also. 
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examined  into  the  depth  of  the  ischiorectal  fossa,  the  site  of  the 
tuber  and  ramus  ischii,  the  surgeon  pressing  up  the  junction  of 
the  scrotum  and  raphe"  so  as  to  make  tense  the  parts  just  about 
to  be  cut,  enters  his  knife  from  £  to  I J  inch  from  the  anus,  just 


KlG.  270. 


to  the  left  of  the  raphe,  and  very  likely  hits  the  groove  at  once. 
The  knife  is  then  drawn  outwards  and  backwards  with  a  rapid 
sawing  movement,  to  a  point  midway  between  the  anus  and  tuber 
ischii,  thus  making  an  incision  of  2  or  3  inches,  according  to  the 
age  of  the  patient  and  size  of  the  stone.    Again  inserting  the 

Fig.  271. 


(Fergusson.) 


rmie  into  the  upper  angle  of  the  wound,  the  surgeon  makes  out 
exactly  with  his  left  index  finger  the  groove  in  the  staff,  and 
exposes  this,  beyond  doubt,  in  the  wound.    The  next  steps  differ 
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somewhat,  accordingly  as  the  curved  or  straight  staff  is  used— 
they  will  be  given  separately. 

(a)  With  the  Curved  Staff. — When  the  knife's  point  is  felt 
firmly  lodged  in  the  groove,  its  handle  is  a  little  depressed,  the 
blade,  at  the  same  time,  turned  a  little  to  the  left,  is  pushed 
steadily  along  the  groove  till  a  gush  of  urine  or  a  sense  of 
resistance  ceasing,  or  both  together  usually,  announce  that  the 
neck  of  the  bladder  has  been  sufficiently  divided  with  the  knife. 
The  finger  is  now  wormed  into  the  bladder  over  the  concavity  of 
the  staff. 

(b)  With  the  Straight  Staff. — When  the  point  of  the  knife  is 
felt  to  be  safely  lodged  in  the  groove,  the  surgeon  takes  the 
handle  of  the  straight  staff  from  his  assistant,  brings  it  down,  and 
still  keeping  his  knife  in  the  groove,  lateralizes  the  staff  slightly 
to  the  left,  the  handle  of  the  knife  being  now  depressed  so  as  to 


Fig.  272. 


Lateral  lithotomy  with  a  straight  staff.  (Key.) 

form  a  sufficient  angle  with  it,  and  make  an  adequate  wound,  the 
surgeon  runs  it  along  the  groove  steadily,  till  he  knows  by  the 
above  given  evidence  that  the  neck  of  the  bladder  has  been 
sufficiently  cut. 

The  left  index  finger  is  next  wormed  over  the  edge  of  the  staff, 
the  straight  staff  being  held  by  the  surgeon  himself,  in  his  right 
hand,  the  curved  one  being  held  by  an  assistant,  till  he  feels  that 
he  has  entered  the  bladder  and  placed  the  finger  tip,  if  possible, 
in  contact  with  the  stone.  Entrance  into  the  bladder  is  known 
by  feeling  the  finger  surrounded  with  a  smooth  cavity,  lined  with 
mucous  membrane,  while  the  finger  itself  is  girt  by  a  fibrous  ring. 
The  stone  being  felt,  or  the  bladder  cavity  distinctly  gamed,  the 
staff  is  withdrawn,  and  the  surgeon,  while  taking  his  lithotomy 
forceps,  dilates  the  opening  into  the  bladder  with  his  finger,  whicJi, 
at  the  same  time,  pulls  down  and  steadies  the  neck. 

Failure  to  Enter  the  Bladder.— This  most  vexatious  and  embar- 
rassing difficulty  is  most  likely  to  be  met  with  under  two  wide lj 
different  conditions— (i)  mcst  frequently,  in  little  children;  {-)  W 
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old  patients  with  a  very  fat,  deep  perineum,  and  enlarged  prostate. 
The  first  must  be  considered  separately. 

(1)  In  Little  Children.— The  causes  here  are,  the  small  size, 
delicacy,  and  mobility  of  the  neck  of  the  bladder  and  urethra,  and 
the  fact 'that  the  bladder  lies  high  up  above  the  pelvis.  Mr.  Cadge 
quotes  the  following  from  Sir  W.  Fergusson  : 

»  The  point  of  the  finger  was,  as  usual,  placed  on  the  staff  and  pushed  gently 
towards  the  bladder.  The  finger  went  on,  but  I  was  aware  that  it  had  not  got 
between  the  urethra  and  the  staff.  With  an  insinuating  movement  (much  to  be 
appreciated  by  the  lithotomist,  who,  as  I  do,  professedly  makes  a  small  incision  in 
this  locality),  I  endeavoured  to  get  its  point,  as  usual,  into  the  urethra  and  neck 
of  the  bladder.  But  here  I  felt  convinced  that  I  had  failed,  and  was  aware  that  the 
finger  was  getting  deeper  as  regards  the  depth  of  the  perinaeum,  but  that  I  was  not 
materially  nearer  the  bladder.  I  could  feel  a  considerable  space  at  the  point  of  the 
finser,  and  was  convinced  that  the  upper  part  of  the  membranous  urethra,  as  well 
as  the  sides,  had  given  way  to  the  pressure,  and  that  now,  as  the  finger  was  getting 
deeper  into  the  wound,  I  was  only  pushing  the  prostate  and  neck  of  the  bladder 
inwards  and  upwards.  These  parts  seemed  to  recede  before  the  smallest 
imaginable  force,  whilst  I  felt  that  I  could,  in  a  manner,  make  any  amount  of 
space  around  the  bare  part  of  the  staff.  I  had  no  difficulty  in  distinguishing 
between  the  surface  of  this  space  and  that  of  the  mucous  membrane  of  the 
bladder.  Moreover,  I  knew  that  I  had  never  crossed  that  narrow  neck  which  is 
always  felt  as  the  finger  passes  into  the  bladder  when  a  limited  incision  is  made. 
An  impression  came  over  me  that  I  was  about  to  fail  in  getting  into  the  bladder, 
and  I  had  an  idea  that,  unless  I  could  open  the  urethra  in  front  of  the  prostate 
more  freely,  I  should  probably  never  reach  the  stone.  This  I  effected  with  great 
caution,  and  then  I  could  appreciate  the  passage  of  the  finger  as  usual  through  the 
neck  of  the  bladder.  The  stone  was  easily  touched  and  removed,  but  I  was  forcibly 
impressed  with  the  idea  that  I  had  nearly  failed  in  the  performance  of  the 
operation."    The  child  here  was  four  years  old. 

Mr.  Cadge  thus  met  the  same  difficulty  in  an  infant  of  one  year 
and  a  half : 

"  I  felt  the  impossibility,  even  with  a  fair  incision,  of  distending  the  wound  with 
my  finger  ;  it  was  like  trying  to  get  into  the  orifice  of  the  urethra.  I  therefore 
desisted  before  doing  any  harm,  and,  taking  a  pair  of  common  dressing-forceps, 
I  passed  them  easily  along  the  staff  into  the  bladder ;  by  opening  the  blades 
gently  but  firmly,  room  was  gained,  and  the  finger  entered  and  made  room  for 
small  lithotomy-forceps.  But  I  have  repeatedly,  after  passing  the  dressing-forceps 
withdrawn  the  staff  and  removed  the  stone  with  them,  and  without  introducing 
the  finger  at  all." 

Difficulties  and  Mistakes  during  this  Stage  of  entering  the 
Bladder. — This  is  so  important  a  part  of  the  operation  that  the 
following  may  be  enumerated  here  : 

1 .  Finding  the  staff.  This  is  not  likely  to  present  difficulties 
in  the  case  of  a  curved  staff  if  it  be  held  as  advised  at  p.  986. 
Hitting  a  straight  staff  in  a  fat  child  is  not  always  easy,  owing  to 
the  small  size  which  is  needful.  Attention  must  be  paid  to 
entering  the  knife  at  the  root  of  the  scrotum  only  just  to  the  left 
of  the  raphe,  when  the  finger-nail  will  detect  the  staff  at  once. 
2.  Not  exposing  the  staff.  Everything  which  lies  over  the  staff 
in  the  upper  angle  of  the  wound  must  be  clean  cut.  The  tissues 
here,  including  the  membranous  urethra,  are  lax  and  delicate,  and, 
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unless  the  knife  is  clearly  in  contact  with  metal,  the  groove  will 
not  be  followed.  3.  Losing  the  groove.  This  most  serious  acci- 
dent may  be  due  to  not  getting  the  knife  cleanly  into  the  groove 
not  keeping  it  sufficiently  firmly  in  contact  with  it,  and,  thirdly^ 
by  forgetting  to  depress  slightly  the  handle  of  the  knife.  4.  Cutting 
the  prostate  too  freely  as  the  knife  is  brought  out.  This  can  easily 
be  avoided  be  keeping  the  knife  sufficiently  near  to  the  staff. 
5.  Cutting  into  the  rectum.  This  may  be  due  to  neglect  of  the 
following  precautions :  (1)  Keeping  the  staff  up  away  from  the 
bowel;  (2)  guarding  the  bowel  with  the  left  forefinger  in  the 
wound ;  (3)  when  the  knife  is  lateralized,  cutting  away  from  the 
gut.  Mr.  Cadge  (loc.  supra  cit.)  points  out  that  the  usual  place  of 
puncture  is  the  dilated  part  just  above  the  internal  sphincter,  and 
that  this  communication  may  be  made  secondarily  by  sloughing 
after  extraction  of  a  large  stone,  or  after  the  use  of  a  plug  for 
arresting  haemorrhage.  His  experience  is  that  "Nature  seldom 
fails  to  bring  about  a  cure,  or  so  to  contract  the  wound  as  to  leave 
but  trifling  inconvenience."  6.  Wounding  the  posterior  wall  of 
bladder. 

Sir  S.  Wells,  at  the  discussion  of  Sir  H.  Thompson's  paper  {Med.  Chir.  So?., 
April  2,  1878),  mentioned  a  case  in  which  Mr.  Tyrrell  wounded  the  back  of  the 
bladder,  and  hence  always  advocated  a  short  knife.  That  this  accident  happened 
even  in  the  hands  of  Aston  Key  himself,  I  know  through  the  father  of  an  old  Guy's 
man  who  was  present  at  the  time. 

E.  Finding-  and  Extracting  the  Stone. — The  surgeon's 
left  index  finger,  having  passed  into  the  bladder  along  the  con- 
cavity of  the  staff*  finds  the  stone,  hooks  this  down  as  near  to  the 
neck  as  possible,  and  at  the  same  time  steadies  the  neck  while 
it  dilates  the  incision  in  it  and  in  the  prostate.  This  combination 
of  movements  requires  most  careful  attention  to  each  of  its  details 
separately.  The  most  important  of  these  is  the  dilatation  of  the 
neck  and  prostate.  If  the  stone  is  found  to  be  a  large  one,  the 
deep  part  of  the  wound  must  be  sufficiently  free.  It  is  well  known 
how  much  has  been  written  on  this  matter.  The  surgeon  should 
begin  by  dilating  the  neck  of  the  bladder  carefully  and  equally  m 
every  direction,  using  a  considerable  amount  of  force  in  an  adult, 
but  not  throwing  this  on  any  limited  portion  of  the  wound.  It 
may  be  accepted  as  a  certain  fact  that  the  wound  m  the  prostate 
may  extend  through  the  whole  of  this  body,  without  risk  of  cellu- 
litis if  only  the  recto-vesical  capsule  is  not  torn  through.  As  long 
as  the  finger  is  girt  by  a  fibrous  ring  this  mischief  has  not  been 
done.  Whether  an  extensive  wound  in  the  prostate  had  better 
be  made  by  dilatation  and  laceration  or  by  free  incision  will 
probably  never  be  settled.  The  wise  surgeon  will  avail  himseu 
S  a  safe  nse  of  both-that  is  to  say,  after  dilating  with  forcible 
but  equal  pressure  all  around  the  original  wound  m  the  neck  ne 
will  introduce  a  blunt-pointed  narrow-bladed  bistoury  flat  agaimt 

*  This  is  only  withdrawn  when  the  stone  is  felt,  not  before. 
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the  pulp  of  his  finger,  and  nick  the  remaining  constriction  at  one 
or  two  places,  then  dilating  again. 

Next  to  the  size  of  the  stone  the  age  of  the  patient  must,  here, 
be  considered.  After  middle  life,  the  cellular  tissue  around  the- 
ueck  of  the  bladder  is  not  only  loose,  but  abounds  in  enlarged  veins. 
Hence  the  risk  of  causing  not  only  cellulitis,  but  septic  phlebitis, 
by  dilating  an  inadequate  opening  by  the  tearing,  bruising  exit  of 
the  stone,  instead  of  by  the  finger  and  knife  combined. 

The  deep  opening  having  been  thus  made  sufficiently  free,  the 
surgeon,  having  selected  his  forceps,  introduces  them  along  the  finger 
(thus  further  dilating  the  wound),  the  latter  being  withdrawn  as 
the  forceps  enter.  These  held  at  first  in  one  hand  (the  thumb  in 
the  ring)  are  fully  introduced  closed,  then  opened  widely  trans- 
versely, and,  by  a  quarter-turn  of  the  handles,  the  lower  blade  is 
made  to  scoop  or  sweep  along  the  floor  of  the  bladder,  which  will 
almost  surely  catch  the  stone.  If  this  step  fail,  it  is  repeated,  and 
if  the  stone  is  still  not  caught,  the  surgeon  feels  again  for  the  stone 
either  with  the  closed  forceps  or  by  again  inserting  his  finger, 
which  will  bring  down  the  stone,  push  off  projecting  folds  of 
mucous  membrane,  &c.  Differently  curved  forceps,  supra-pubic 
pressure,  and  a  finger  in  the  rectum,  may  all  help  now. 

The  stone  being  caught,  the  finger  again  feels  if  it  is  held  in 
its  shorter  axis ;  if  so,  it  may  at  once  be  extracted,  if  moderate 
in  size,  by  steady  deliberate  traction  downwards  and  outwards. 
As  long  as  the  stone  advances  all  is  well ;  if  not,  gentle  rotation 
may  again  start  it  on  its  way.  In  less  easy  cases  Mr.  Cadge's 
words  should  be  remembered :  "  Should  there  be  much  resistance 
and  no  sense  of  gradual  yielding,  the  surgeon  will  ask  himself 
whether  this  is  due  to  an  insufficient  opening,  or  to  the  projection 
of  the  ends  of  an  oval  stone  laterally  beyond  the  bladder.  This 
latter  may  be  known  by  observing  that  the  bladder  is  brought 
bodily  down,  so  that  the  prostate,  which  is  probably  large,  is- 
visible  near  the  external  wound ;  in  this  case  the  stone  must  be 
liberated,  the  finger  again  introduced,  and  a  fresh  hold  taken.  If 
the  obstruction  is  due  to  a  large  stone  and  too  small  a  wound,  the 
latter  is  to  he  enlarged  in  the  direction  of  the  first  incision ;  this, 
in  the  opinion  of  the  writer,  is  preferable  to  making  the  division 
of  the  neck  of  the  bladder  on  the  opposite  side,  and  preferable,  too, 
to  using  undue  traction  and  force." 

In  some  cases  a  scoop  will  facilitate  extraction,  the  stone  being 
firmly  held  between  the  pulp  of  the  left  index  finger  and  the 
concavity  of  the  scoop.  In  children  one  finger  in  the  rectum  and 
one  in  the  bladder  will  often  serve  the  purpose. 

The  stone  being  out,  the  bladder  is  carefully  explored  with  the- 
finger,  or  a  short-beaked  staff,  aided  by  pressure  above  the  pubes, 
or  from  within  the  bowel,  for  any  other  calculi  or  fragments. 
Multiple  calculi  will  have  been  indicated  by  facets  upon  the  first. 

Any  bleeding  vessels  are  now  secured,  and  the  patient,  wrapped 
up  m  blankets,  is  removed  to  bed. 
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Difficulties  during  the  Stage  of  Extraction  of  the  Stone. 

(i)  The  position  of  the  stone.    This  may  be  out  of  reach 
owing  to  its  being  at  the  posterior  part  of  a  dilated  bladder,  above 
the  pubes,  or  to  the  patient  having  a  very  fat  and  deep  perinseum. 
Pressure  above  the  pubes,  and  the  use  of  long  forceps,  are  here 
indicated.    (2)  An  enlarged  prostate.    This  interferes  with  reach- 
ing the  stone  both  with  fingers  and  forceps.  Curved  forceps  passed 
in  along  the  staff,  or  a  gorget,  if  the  perinaeum  be  very  deep,  will 
be  helpful  here,  and  perhaps  a  bag  in  the  rectum  would  aid  in 
raising  up  the  stone  within  reach  in  difficult  cases.    An  enlarged 
middle  lobe  of  the  prostate,  or  a  separate  adenoma  of  this  gland, 
may  also  cause  trouble  by  getting  between  the  blades  of  the 
forceps.    Tearing  away  of  these  portions  of  the  gland  has  often 
•occurred,  and  is  sometimes  certainly  beneficial.*    (3)  Breaking  up 
of  the  stone.    This  may  occur  with  hard  calculi  from  too  much 
force  being  used  with  the  forceps,  but  it  much  more  often  happens 
with  soft  phosphatic  calculi.    In  such  cases  every  fragment  must 
be  cleared  out— a  matter  of  some  difficulty,  as  small  ones  are  readily 
concealed  in  clots  or  folds  of  mucous  membrane.    After  all  the 
larger  ones  are  picked  out,  a  catheter  of  appropriate  size,  attached 
to  a  Higgenson's  syringe,  is  inserted,  and  the  bladder  thoroughly 
and  forcibly  washed  out  with  diluted  Thompson's  fluid  (1  m6  or  8, 
p  095)  •  or  mercury  perchloride  I  in  4000.   In  a  week  or  ten  days 
the  bladder  should  again  be  carefully  sounded,  and  examined  with 
the  finger,  and  any  fragment  extracted,  this  being  especially  need 
ful  if  pain  has  persisted  after  the  operation.t    If  fragments  str] 
persist  a  little  later,  an  evacuating-tube  and  washing-bottle,  aid 
if  necessary  by  a  flat-bladed  lithotrite,  must  be  employed.    I  may 
here  express  my  belief  that  multiple  calculi  are  not  quite  as  rare 
as  has  been  supposed.    (4)  Size  and  shape  of  the  stone.  Mr, 
Erichsen  writes  on  this  subject:  "A  calculus,  about  ^  men  m  it< 
shorter  diameter,  will  be  hard  to  extract  through  an  incision  of  th. 
ordinary  length  (not  exceeding  eight  lines)  in  the  prostate,  evei 
though  this  be  considerably  dilated  by  the  pressure  of  the  finger,  ; 
and  I  think  it  may  be  safely  said  that  a  calculus  2  inches  and 
npwards  in  diameter  can  scarcely  be  removed  by  the  ordinary 
lateral  operation  with  any  degree  of  force  that  it  is  safe  to  employ 
Most  will  agree  with  Mr.  Cadge  that  stones  weighing  upwards  of 
3  oz.  will  be  dealt  with  by  the  improved  supra-pubic  method.^ 
"-T^d^btf^iUrthiris  always  so.    Thus  Mr.  Cadge~(foc.  supra  at  )  thinks 
"that  it  is  probable  that  a  careful  examination  of  the  subsequent  condition  of 
such  patients  would  show  that,  although  it  may  not  have  endangered  life  it  has 
not  infrequently  been  followed  by  partial  inability  to  retain  urine     Prof  Gro 
Philad  Patl,  Soc,  vol.  iv.  p.  iS3)  thought  that  in  one  case  the  cavi  >  d 
hpW  became  a  suppurating  pouch,  and  increased  the  difficulty  m  micturition, 
"1  RecuTrce  of  stone  wifhfn  two  years  almost  always  means  that  a  f ragmeu 
has  been  left  after  the  operation.    No  greater  disappointment  than  this,  both  to 
the  surgeon  and  patient,  can  happen.    No  one,  probably,  has  cut 
InhouThaving  to  admit  and  lament  its  occurrence,  but  it  is  especially  liable  to 
oocur  to  the  inexperienced  "  (Cadge). 
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Indications. — I  may  quote  here  from  a  paper  which  I  read 
before  the  Royal  Medico-Chirurgical  Society  (Trans.,  vol.  box. 
u  -77)  and  which  concluded  with  the  following  propositions: 

I  "That  supra-pubic  lithotomy,  as  recently  modified,  has  a 
future  of  renewed  usefulness  before  it,  and  that  while,  as  an 
operation,  it  can  never  contrast  with  the  rapid  brilliancy  of  the 
lateral  operation,  it  will  be  found  of  great  value  by  those  who  only 
have  to  deal  with  stone  occasionally,  and  by  those  who  find 
themselves  face  to  face  with  calculi  of  considerable  size  in  adults. 
2.  That,  to  give  other  and  more  individual  instances,  the  operation 
will  be  found  useful  in  (a)  many  cases  of  hard  stones  of  i£  inch  in 
diameter ;  (b)  in  multiple  hard  stones ;  (c)  in  cases  of  calculus  not 
phosphatic,  occurring  with  enlarged  prostate  ;  (d)  in  some  cases  of 
foreign  body  in  the  bladder  with  abundant  calculous  deposit  (Sir 
H.  Thompson) ;  (e)  in  cases  of  encysted  stone.*  In  the  rarer  cases 
of  (/)  a  state  of  urethra  which  will  not  admit  the  use  of  a  litho- 
trite  or  a  grooved  staff ;  (</)  in  a  very  deep  perinseum ;  (h)  in  a 
child  with  deformed  pelvic  outlet ;  (i)  in  a  patient  with  ankylosed 
hip-joint  not  admitting  of  his  being  placed  in  the  usual  lateral 
lithotomy  position  (Sir  H.  Thompson).  3.  That  at  ^  present,  till  a 
larger  number  of  cases  of  the  improved  operation  have  been 
collected,  it  will  be  wiser  not  to  attempt  to  close  the  bladder  with 
sutures.  4.  That  in  reviving  an  abandoned  operation  these  two 
questions  call  for  an  answer :  (a)  Do  we  stand  in  a  better  position 
towards  the  operation  than  our  predecessors  did  ?  This  question 
can  only  be  answered  in  the  affirmative,  after  the  work  done  by 
Prof.  Petersen  and  Sir  H.  Thompson.  (&)  On  what  grounds  was 
the  operation  abandoned?  The  chief  of  these  appear  to  have 
been,  (1)  The  absence  of  any  means  of  certainly  avoiding  the 
peritonaeum ;  (2)  the  difficulty  of  sufficiently  and  painlessly  dis- 
tending the  bladder  in  pre-anEesthetic  days ;  (3)  the  absence  of 
antiseptic  fluids ;  (4)  the  fact  that  the  operation  was  usually 
reserved  for  very  large  stones,  and  that  it  was  often  performed  for 
such  stones  after  lateral  lithotomy  had  been  attempted  either  on 
the  same  or  the  preceding  day." 

To  the  above  remarks  I  would  now  add,  speaking  from  a  larger 


*  An  interesting  case  of  supra-pubic  lithotomy  performed  successfully  for 
an  encysted  stone  by  Dr.  Corke  of  Baschurch  (Lancet,  1889,  vol.  ii.  p.  265), 
should  be  referred  to.  Mr.  Bond,  of  Leicester,  records  another  case  (ibid.  p.  260), 
in  a  patient  aged  sixty-one,  who  had  been  cut  four  months  before,  laterally,  four- 
teen calculi  being  removed.  At  the  second  operation,  a  calculus  was  found 
embedded  in  the  mucous  membrane  of  the  bladder,  and  removed  successfully. 
But  the  cases  which  best  illustrate  the  extraordinary  difficulties  which  sacculated 
stones  may  offer,  and  how  they  may  be  successfully  met  by  supra-pubic  lithotomy, 
are  two  which  Mr.  Buckston  Browne  brought  before  the  Clinical  Society  (Brit. 
Med.  Journ.,  1890.  vol.  i.  p.  239).  In  one  of  these,  in  addition  to  three  calculi  in 
a  deep  post-prostatic  pouch,  two  stones  were  found  in  a  vesical  pouch  which 
occupied  the  inguinal  region. 

3  R 
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experience,  that  the  wound  here  is  slower  in  closing;  in  fact,  it 
may  not  heal  firmly,  as  long  as  the  urine  may  be  alkaline.  Occa- 
sionally it  reopens,  probably,  as  suggested  by  Petersen,  from  the 
linea  alba  uniting  before  the  bladder. 

The  greater  trouble  and  the  longer  time  which  this  operation 
entails,  both  during  its  performance  and  afterwards,  will  not  he 
grudged  in  these  days,  when  it  is  so  much  the  rule  to  pay  atten- 
tion to  the  details  of  surgery.    Only  time  and  a  larger  collection  ' 

Fig.  273. 


Oval  rectal  bags,  partly  distended.    A  child's  size  is  shown  below. 

of  cases  will  show  how  far,  with  much  simpler  structures  to  cut, 
with  these  brought  safely  into  reach,  and  with  modern  antiseptic 
details  at  hand  in  the  after-treatment,  this  lithotomy  is  safer  than 
the  far  more  brilliant  lateral  one. 
Details  of  the  Operation.* 

A  Distension  of  the  Rectum.— The  bag  used  for  this  must 
be  (1)  of  sufficient  strength  ;  f  and  (2)  of  appropriate  size.  Thus, 
it  should  be  of  as  soft  rubber  as  is  consistent  with  strength,  with 


*  These  are  largely  taken  from  a  paper  of  mine  {Brit.  Med.  Jour,,.,  October  23 

M  Guyon  (Ann.  de\31al.  des  Organ.  Ginito-Urinair.,  t.  i.  p.  97)  mentions  a  case 
in  which  the  bag,  being  of  thin  india-rubber,  did  not  support  the  bladder  ^ 
sufficient  firmness  ;  the  bladder,  thus  yielding  to  pressure  was  difficult  to. op^u 
Any  additional  handling  of,  or  difficulty  in  opening,  the  bladder  must  increase  the 
risk  of  cellulitis. 
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-am*  as  little  prominent  as  possible  *  and  flattened  rather  than 
Sorm  in  shape.  (3)  The  amount  of  fluid.  A  flatf  oval  bag 
{fas  073)  well  coated  with  eucalyptus  and  vaseline,  entirely 
emptied  of  air  and  folded  up,  is  intr  duced  well  above  the  sphincters 
/the  bowels  having,  of  course,  been  well  emptied).  It  is  then 
carefully  distended  by  means  of  an  easily  working  _  syringe  with 
water  varying  in  amount  from  2l  to  3  oz.  in  a  child  of  five,  to 
10  or  12  oz.  in  an  adult.  Sir  H.  Thompson  gives  the  amount  m 
the  adult  as  12  to  14  oz.  I  would  advise  operators  to  be  content 
with  the  smaller  amount  of  8  or  10  oz.,  adding  a  little  more  later 
on,  if  needful,  and  only  to  use  the  larger  amounts  in  special  cases 
— \g.,  large  stones,  doubtful  cases,  or  where  a  growth  is  present 
and  it  is  desired  to  give  extra  elevation  and  steadying  to  the 

bladder.  > 

A  wider  experience  leads  me  to  attach  less  importance  to  the 
use  of  the  rectal  bag.  Efficient  distension  of  the  bladder  will  suffice 
by  itself. 

It  is  evident  that  with  such  large  amounts  as  those  recom- 
mended by  some — e.g.,  M.  G-uyon — serious  risk  is  run  of  damaging 
the  rectal  mucous  membrane.  That  this  is  no  idle  fear  is 
proved  by  a  case  which  came  to  the  knowledge  of  Mr.  Cadge,  in 
which  1 5  oz.  in  the  rectal  bag  caused  a  distinct  tear  of  mucous 
membrane. 

B.  Distension  of  the  Bladder. — The  urine  having  been  first 
drawn  off,  8  or  10  oz.}  of  Thompson's  fluid  (borax,  1  pt.,  glycerine, 
2  pts.,  water,  2  pts.),  diluted  1  in  6,  carbolic  acid  1  in  80,  mercury 
perchloride  solution  I  in  4000,  are  gently  thrown  in  by  means  of  a 
syringe  which  works  smoothly,  and  whose  capacity  is  known.  In 
children  from  two  to  five  about  3  oz.  will  be  sufficient.  The  patient 
should  be  well  under  the  influence  of  the  anaesthetic  at  this  time, 
and  if  any  straining  takes  place  the  injecting  must  be  stopped, 
the  hypogastric  region  supported  with  two  hands,  and  some  fluid 
allowed  to  run  out  if  needful. 

It  may  not  be  out  of  place  to  remark  here  that  the  surgeon 

*  In  two  of  my  earlier  cases  a  little  blood-stained  mucus  followed  the  with- 
drawal of  the  empty  bag ;  no  ill  results  ensued,  and  as  this  has  not  occurred  in  the 
later  cases,  I  think  it  may  be  attributed  to  the  use  of  the  earlier  bags  of  pyrif  orm 
shape,  stout  rubber,  and  prominent  seams.  When  a  bag  has  not  been  obtainable 
the  fingers  of  an  assistant  may  be  used  instead. 

t  The  pyriform  bags  tended  to  raise  only  the  centre  of  the  base  of  the  bladder 
leaving  two  lateral  sulci,  in  which  it  might  be  troublesome  to  find  the  stone. 

%  I  strongly  advise  my  younger  readers  to  be  content,  in  ordinary  cases,  with 
these  smaller  amounts.  More  can  easily  be  added  later  on,  when  the  bladder  has 
become  more  used  to  the  distension.  In  three  cases  (adults)  out  of  my  ten  there 
was  so  much  resistance  with  8  oz.  of  fluid,  that  I  had  to  stop  injecting  before  I 
could  distinctly  feel  the  bladder  above  the  pubes,  yet  on  dividing  the  superficial 
structures  the  viscus  proved  sufficiently  filled.  In  only  one  case,  that  of  a  rigid 
contracted  bladder,  have  I  failed  to  distend  it  at  all.  Here  the  supra-pubic  opening 
1  was  made  on  a  curved  staff  successfully. 
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will  do  well,  when  injecting  the  rectum  and  bladder,  to  make  sure 
that  he  is  injecting  fluids  only.  If  he  makes  trial  of  the  bag 
outside  the  body,  he  will  see  how  easy  it  is  to  send  in  air  as  well 
as  fluids,  and  thus  to  produce  more  distension  than  is  intended, 
unless  the  bag  is  absolutely  emptied  first,  and  unless  the  syringe 
acts  perfectly.  By  the  double  distension  of  rectum  and  bladder, 
the  latter  will,  if  not  visible  to  the  eye,  be  felt  by  the  left  hand , 


Fig.  274. 


Sagittal  median  frozen  section  through  the  pelvis  of  a  young  man,  the 
bladder  being  distended.    (C.  Langer.) 

of  the  surgeon  (which  should  most  carefully  keep  touch  of  the 
supra-pubic  region),  reaching  about  two-thirds  of  the  way  to  the 

umbilicus.  „„_ 

In  injecting  the  bladder,  often  irritable  in  these  case s  the 
surgeon  must  keep  careful  count  of  its  resistance.    M.  (xuyon 
QoLupra  cit.,  p.  ill)  words  should  now  be  remembered  tta 
pent  complement  supprimer  la  sensibilite  au  contact,  mais  jamau 

sa  sensibilite  a  la  distension."  j-oirmiie 
After  withdrawal  of  the  catheter,  a  Jaques'  catheter  01  a •  ™«g 
tube  is  tied  round  the  penis  to  prevent  the  escape  of  £e^m 
If  the  surgeon  desire  to  retain  a  guide  to  cut  upon,  he  shou 
distend  the  bladder  through  a  silver  catheter,  leave  it  m, 

Pllf  Aose  cases  of  irritable  bladder,  where  the  contents  are 
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4«rted  immediately  a  sound  is  introduced,  attention  must  be  paid, 
SKfew  days  previous  to  the  operation,  to  getting  the  bladder 
accustomed  to  gentle  distension,  steps  which  will  also  promote  an 
antiseptic  condition  of  the  wound. 

f  The  Operation  Itself.— The  pubes  having  been  shaved,  the 
lmees  sightly  flexed,  and  the  shoulders  a  little  raised,  an  incision  is 
made  abo°ut  3  inches  long,  exactly  in  the  middle  line  and  ending 

Fig.  275. 


Sagittal  median  frozen  section  of  male  pelvis,  with  distension  of  bladder 
and  rectum.  (Garson.) 

over  the  upper  border  of  the  pubes.  The  subcutaneous  fat,  often 
plentiful  in  amount,  having  been  divided,  and  any  vessels  secured 
with  Spencer  Wells'  forceps,  the  linea  alba  is  identified,*  nicked, 
and  slit  up  for  2  or  3  inches.  The  transversalis  fascia  is  then 
picked  up  at  the  lower  angle  of  the  wound  and  divided.  The 
retractors  now  drawing  the  edges  of  the  wound  well  apart,  a  layer 
of  loose  tissue  and  of  fat,  often  abundant,  and  frequently  having 

*  If,  instead  of  exactly  hitting  off  the  linea  alba  at  once,  the  surgeon  exposes 
fibres  of  a  rectus  or  pyramidalis,  he  should  go  straight  on  through  these  with  a 
director.  Any  prolonged  search  for  the  linea  alba  will  leave  frayed  fibrous 
tissue,  which  will  slough  tediously,  and  become  coated  with  phosphatic  deposit 
if  the  urine  be  ammoniacal.  If  the  muscles  are  thus  torn  through,  it  must  be 
remembered  that  they  lie  on  the  fascia  transversalis  ;  there  is  no  sheath  behind 
them. 
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large  veins  in  it,  will  next  come  into  view,  lying  over  and  con- 
cealing the  bladder.    This  must  be  torn  through  carefully  and  as 
cleanly  as  possible  with  the  point  of  the  director.    Any  veins 
which  cross  the  wound  (and  a  transverse  branch  lies  often  just 
opposite  the  site  of  puncture  into  the  bladder)  should  be  secured 
with  forceps.    If  one  is  opened  at  this  stage,  the  field  of  the 
operation  will  be  obscured  by  most  troublesome  haemorrhage.* 
This  must  be  arrested  by  pressure-forceps,  which  act  also  as 
retractors,  by  sponge-pressure,  or  a  very  hot  aseptic  lotion — e.g., 
hydr.  perchl.  I  in  4000;  prolonged  manipulation  in  arresting 
haemorrhage  here  maybe  the  cause  of  that  cellulitis  later  on  which 
is  so  much  to  be  deprecated.    The  anterior  surface  of  the  bladder 
will  now  be  recognised  by  its  pink  colour,  the  fibres  of  the  detrusor 
urinse,  and  by  its  fluctuating  under  the  finger.    Veins  often  are 
met  with  again  here  on  the  bladder  itself,  longitudinal,  transverse, 
and  occasionally  plexiform.    Great  care  must  be  taken  not  to 
open  up  the  fatty  connective  tissue  which  lies  between  the  anterior 
surface  of  the  bladder  and  the  pubes.    A  spot  on  the  anterior 
surface  of  the  bladder  having  been  chosen  about  f  inch  f  above  the 
pubes,  it  is  punctured  (a  hook  being  used  if  thought  desirable), 
and  the  left  index  finger  at  once  introduced  to  feel  for  the  stone. 
The  finger  at  the  same  time  keeps  the  bladder  hooked  up,  and 
prevents  it  settling  back  into  the  pelvis  as  the  urine  flows  away. 
The  stone  is  best  removed  by  two  fingers,  or,  if  preferred,  by 
forceps  and  scoop.    The  fingers,  if  successful,  have  the  advantage 
of  not  risking  any  injury  to  the  mucous  membrane.    Removal  of 
the  stone  is  not  always  easy;  it  falls  back  into  the  fundus 
or  into  sulci  on  either  side  of  the  part  raised  by  the  bag.  As 
soon  as  the  calculus  is  removed  and  the  bladder  thoroughly 
explored,  the  fluid  should  be  set  running  from  the  rectal  bag,  as 
emptying  this  takes  some  time. 

The  question  now  arises  of  closing  the  opening  with  sutures  or 
leaving  it  open,  in  part  at  least. 

The  drainage  of  the  bladder  by  a  catheter  in  the  urethra,  or  by 
suction  and  syphonage  (p.  977)  is  so  difficult,  the  patient's  condition 
so  very  unsatisfactory |  for  the  first  week  or  so,  owing  to  the 


*  M  Guyon  in  his  second  case  met  with  most  profuse  haemorrhage:  "Nous 
essavames,  mais  assez  vainement,  a  nous  opposer  a  l'evahissement  de  toute  la 
plaie  par  une  nappe  de  sang  sans  cesse  renouvelee."  After  repeated  and  fruitless 
attempts  to  arrest  this  hemorrhage,  the  bladder  was  opened  and  the  stone  remo*  «L 
The  hemorrhage  ceased  entirely  on  the  removal  of  the  rectal  bag.  The  patient, 
aged  sixty-nine,  died  with  purulent  infiltration  of  the.  sub-peritonaeal  conne, 
tissue.    Such  severe  haemorrhage  is  very  rare. 

t  The  spot  chosen  must  not  be  too  low  or  infiltration  may  take  place  into  tne 
cavum  Retzii  behind  the  pubes  ;  if  too  high,  drainage  will  be  interfered  with  ana 
the  peritonaeum  endangered.  wfln«a 

J  This  is  especially  the  case  in  elderly  flabby  patients  with  damaged  kidne  • 
and  unsatisfactory  vital  power  and  will.    Such  tend  to  become  apathetic,  to 
helplessly  on  their  backs  down  in  the  bed,  thus  easily  getting  stasis  in 
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membrane  is  first 


Fig.  276. 


constant  soakage  in  spite  of  voluminous  dressings  that  wheievei 
t  is  possible  the  bladder  opening  should  be  closed  by  sutures  * 
A  single  row  of  Lembert's  sutures  put  m  efficiently ^ (p.  82;)  will 
suffice.  If  a  double  row  is  used,  the  mucous 
drawn  together  by  a  continuous  suture  of 
chromic  gut,  and  then  some  interrupted 
sutures,  not  going  deeper  than  the  muscular 
coat. 

Sutures  should  not  be  employed  (1)  where 
there  is  cystitis,  and  the  urine  ammoniacal, 
(2)  where  the  bladder  is  irritable,  thickened, 
and  the  better  for  drainage,  (3)  where  the 
extraction  is  difficult  and  prolonged,  and 
the  parts  necessarily  bruised,  (4)  where  there 
is  any  reason  to  expect  bleeding ;  in  such 
cases  the  clots  will  cause  violent  tenesmus, 
and,  probably,  giving  way  of  the  sutures, 
(5)  where  there  is  any  stricture  or  an  irri- 
table condition  of  the  urethra,  sutures  are 
inadmissible. 

Where  sutures  are  not  used,  in  order  to 
prevent  extravasation,  the  cut  edges  of  the 
bladder  should  be  sutured  with  fine  catgut 
to  the  fascial  and  deeper  edges  of  the  wound, 
two  or  three  sutures  being  placed  on  either 

side,  and  one  below  at  the  lower  end  of  the  incision  so  as  to 
shut  off  the  tissues  behind  the  pubes. 

Two  or  three  buried  catgut  sutures  then  draw  the  linea  alba 
together  above,  the  edges  of  this  having  been  trimmed  and  pared, 
while  three  or  four  more  unite  the  skin.  Iodoform  and  collodion 
should  be  brushed  over  the  united  portion  of  the  wound,  and  the 


Supra-pubic  lithotomy 
incision,  seven  days  after 
the  operation.  Only  the 
upper  part  of  the  wound 
was  sutured. 


lung  bases  and  broncho-pneumonia,  together  with  a  low  septic  condition  of  the 
wound.  The  nursing  of  such  cases  is  greatly  helped  by  suture  of  the  wound, 
and  thus  keeping  the  patients  dry. 

*  One  of  the  first  to  adopt  this  plan  successfully  was  Dr.  L.  S.  Pilcher  of  New 
York  :  a  catheter  was  used  till  the  ninth  day,  the  patient,  an  adult,  went  out  on 
the  fourth,  and  on  the  fourteenth  day  was  shown  to  the  New  York  Medical 
Society,  primary  union  having  taken  place  throughout  the  whole  extent  of  the 
wound,  without  unpleasant  symptoms  of  any  kind.  Mr.  E.  W.  Parker  had  an 
equally  successful  case  in  a  child  aged  three.  There  have  been  several  others. 
Mr.  Anderson,  of  Nottingham,  (Lancet,  vol.  i.  1890,  p.  898),  sutured  the  bladder  in 
a  boy  aged  ten.  Acute  pneumonia  complicated  the  after-treatment,  and  on  the 
night  of  the  fourth  day  (the  superficial  sutures  being  removed  and  the  wound 
healed)  prolonged  coughing  tore  open  the  wound.  The  case  did  well.  Mr. 
Pollard  described  three  cases  in  which  the  bladder  was  sutured  after  supra-pubic 
lithotomy  in  children.  Urine  leaked  through  in  each  case  on  the  third  day. 
All  did  well.  In  a  very  interesting  paper  by  Mr.  Bond  of  Leicester  (Lancet, 
vol.  ii.  1889,  p.  260),  it  will  be  seen  that  in  three  out  of  four  cases  in  which  the 
bladder  had  been  sutured,  some  urine  escaped  once  about  twelve  hours  after  the 
operation.    This  did  not  delay  the  union. 
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bladder  should  be  drained  by  Mr.  (Jathcart's  method  (p.  977).  If 
this  has  not  been  provided,  a  large  Thomson's  supra-pubic  tube 
should  be  inserted,  and  every  attempt  made  by  a  regular  supply 
of  dry  dressings,  and,  after  the  first  twenty-four  hours,  turning  the 
patient  on  his  sides  for  a  few  hours  alternately,  to  prevent  any 
part  becoming  sore  from  the  constant  soaking.    But  if  the  bladder 
is  not  sutured,  only  some  such  method  as  Mr.  Cathcart's  will  keep 
the  parts  dry  and  save  the  patient  from  the  great  risk  of  extra- 
vasation.*   Where  sutures  are  used  it  will  be  well  not  to  unite 
the  linea  alba  and  skin  below.    For  the  first  few  days  it  will  be 
unwise  to  trust  to  the  patient's  voluntary  power  of  expulsion,  and 
if  the  catheter  becomes  plugged,  or  if  it  is  not  passed  just  when 
required,  some  urine,  possibly  septic,  may  be  forced  out  between 
the  sutures  before  the  bladder  wound  is  finally  closed,  a  process 
which  must  take  two  or  three  days.    If  this  extravasation  take 
place  deep  down  in  a  wound  like  this,  where  the  superficial  parts 
have  been  closed,  there  is  the  gravest  peril  of  a  fatal  issue  from 
septic  purulent  infiltration  of  the  connective  tissue  of  the  cavum 
Eetzii,  pelvis,  and  abdominal  wall. 

A  few  words  may  be  said  here  about  the  peritonaeum.  With 
such  distension  of  the  bladder  and  rectum  as  has  been  advised, 
with  an  incision  not  begun  too  high  up  and  carried  well  down 
over  the  pub.es,  with  a  moderate  incision  into  the  bladder,  it  is 
most  unlikely  that  anything  will  be  seen  of  the  peritonaeum.  It 
may  be  very  indistinctly  felt  at  the  upper  part  of  the  wound,  but 
this  is,  usually,  all. 

If,  after  careful  distension  of  the  rectum  and  bladder  the  peri- 
tonaeum still  seems  to  encroach  too  far  upon  the  anterior  surface 
of  the  bladder,  it  may  be  pressed  upwards  and  held  out  of  the 
way  by  one  or  two  fingers  of  an  assistant,  or,  if  needful,  gently 
peeled  upwards  off  the  bladder  with  a  steel  director.t  In  elderly 
people  with  lax  tissues  and  large  stones  requiring  free  incisions, 


*  The  trochanteric  and  gluteal  organs  should  be  kept  well  smeared  with 
eucalyptus  ointment.  If  dry  gauze  dressings  are  kept  in  position  by  a  many- 
tailed  bandage,  it  only  takes  a  few  minutes  to  renew  them.  This  will  be 
necessary,  at  first,  every  three  or  four  hours  if  the  bladder  is  not  sutured,  and  the 
surgeon  who  wishes  to  practise  this  operation  successfully  must  be  prepared  to 
give  much  trouble  and  supervision  to  the  after-treatment. 

+  In  only  three  of  my  fourteen  cases  did  I  have  any  trouble  with  the  perito- 
naeum. To  give  one  instance,  in  an  elderly  patient  of  Dr.  Bell's,  of  Blackheath. 
with  two  lithic  acid  calculi  each  weighing  1  oz.,  the  peritoneum  almost  reached 
the  level  of  the  symphysis.  It  was,  however,  easily  detached  from  the  bladder 
and  held  up  with  a  retractor.  I  closed  the  upper  part  of  the  wound  carefully 
over  it,  and  sutured  the  edges  of  the  bladder  to  the  deep  part  of  the  wound.  A 
.good  recovery  followed  in  this  and  the  other  two  cases  which  were  similar.  At 
the  Congress  of  German  Surgeons  in  1886,  Gussenbauer,  Sonnenberg,  and  Kramer 
mentioned  cases  in  which  the  peritonaeum  was  found  adherent  to  the  symphysis. 
It  one  case  it  was  opened  with  fatal  results  ;  in  another,  the  opening  was  sewn  up 
and  the  peritonaeum  safely  separated  from  the  pubes. 
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the  peritonaeum  covered  with  its  fatty  tissue  is  more  likely  to  be 
seen  rising  and  falling  in  the  upper  angle  of  the  wound. 

If  what  is  most  unlikely  with  the  recent  improvements  in  the 
operation,  the  peritonaeum  should  be  punctured  before  the  bladder 
is  opened,  the  puncture  should  be  picked  up  and  tied  around 
with  fine  silk  or  chromic  gut.  If  the  opening  is  more  than  a 
puncture  the  cut  edges  of  the  peritonaeum  should  be  sutured  to 
the  edges  of  the  external  wound,  and  the  bladder  not  opened  for 
three  or  four  days  (Bruce  Clarke,  Brit.  Med.  Journ.,  vol.  i.  1890, 
p.  240). 

If  the  opening  is  made  after  the  bladder  is  opened,  the  surgeon 
must  decide,  according  to  the  amount  and  character  of  the  urine 
which  has  escaped,  between  suturing  the  opening  and  enlarging 
it  upwards,  so  as  to  thoroughly  sponge  out  or  cleanse  by  irrigation 
with  a  2  per  cent,  solution  of  boracic  acid,  the  peritonaeal  cavity. 
But  these  accidents  are  most  unlikely  nowadays. 

I  have  now  operated  by  this  method  fourteen  times  in  the  last 
few  years,  the  patients  ranging  from  three  to  sixty-two  years. 
Four  only  of  the  stones  were  large.  Two  were  just  over  2  oz.,  a 
third  was  5  oz.,  in  the  fourth,  a  young  woman,  the  stone,  formed 
round  a  hair-pin,  weighed  6  oz.  In  five  they  were  multiple.  In 
seven  the  urine  was  alkaline  and  foul.  Four  cases  were  fatal — 
the  sixth,  a  lad  of  nineteen,  an  orphan,  in  wretched  condition  of 
body,  and  in  much  misery  from  pain.  Perhaps  I  should  have 
done  more  wisely  to  have  waited  longer,  in  order  to  feed  him  up 
before  operating.  His  pain,  however,  was  so  severe  that  I 
operated  a  week  after  his  admission  into  the  hospital.  He  did 
excellently  for  forty-eight  hours,  then  symptoms  of  pelvic  cellu- 
litis set  in,  proving  fatal  on  the  fourth  day.  The  other  case  was 
one  of  multiple  stones  in  a  man  of  fifty-eight,  much  run  down  in 
strength.  I  removed  eight  calculi,  composed  chiefly  of  urates. 
The  patient  sank  shortly  after.  His  kidneys  proved  to  be  in  an 
advanced  stage  of  granular  degeneration.  Two  other  patients, 
elderly  men,  died  of  kidney  failure,  one  on  the  fourth  day,  the 
other  twenty-two  days  after  the  operation. 

"While  on  some  points  connected  with  the  operation  my  mind 
remains  open,  I  am  strongly  of  opinion  that,  with  carefulness,  it 
is  a  safer  operation  than  the  lateral  method  for  those  who  only 
perform  lithotomy  occasionally,  and  for  large  stones — e.g.,  over 
1  oz.  I  am  certain  that  no  benefit  is  to  be  gained  by  substituting 
it  for  the  lateral  in  the  case  of  children. 


MEDIAN  LITHOTOMY. 

Disadvantages. 

1.  It  gives  very  little  room,  and  is  unsuited  to  any  save  the  smallest  stones. 
2.  The  wound  being  small,  the  surgeon  cannot  bury  his  knuckles  in  it  or  reach 
the  bladder  as  easily  as  in  the  case  of  the  larger  lateral  wound  (Cadge).  3.  The 
rectum  on  the  one  hand,  and  the  bulb  on  the  other,  are  in  greater  danger  than  by 
the  lateral  method  (Cadge).    4.  Troublesome  bleeding  is  more  frequent  (Cadge). 
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Mr.  Cadge,  having  operated  on  fifty  or  sixty  cases  by  the  median  method,  has 
given  it  up  for  the  above  reasons,  and  also  because  his  mortality  has  been  rather 
higher. 

Advantages. — lleeovery  is  often  extremely  rapid  ;  the  urine  quickly  re- 
sumes its  natural  route  ;  and  the  wound,  instead  of  gaping  and  healing  slowly  as 
the  lateral  wound  does,  heals  almost  by  first  intention.* 

The  above  do  not,  however,  compensate,  in  Mr.  Cadge's  opinion,  for  the  dis- 
advantages. He  would  avoid  it,  especially  in  children,  in  whom  it  is  by  some 
preferred,  as  in  them  a  free  incision  is  necessary  to  facilitate  the  passing  of  the 
finger  into  the  bladder,  while  here  the  limit  of  space  for  the  knife  is  very  small 
indeed. 

The  operation  is  suited  for  prostatic  calculi,  but,  if  these  are  associated  with 
any  larger  one  in  the  bladder,  the  surgeon  must  either  crush  this  before  he  can 
extract  it  through  his  small  incision,  or  perform  a  supra-pubic  operation. 

Operation. — If  a  curved  t  staff  be  used,  one  with  a  wide  groove  is  chosen, 
and  passed  and  held  with  its  handle  inclined  towards  the  umbilicus  (p.  986),  the 
patient  being  in  lithotomy  position.    The  surgeon  passes  his  left  forefinger  into 
the  rectum  so  as  to  steady  with  its  tip  the  staff  in  the  membranous  urethra  and 
also  to  guard  the  rectum  from  puncture,  while  at  the  same  time  note  is  taken  of 
the  depth  of  tissues  between  the  knife  and  the  finger.    A  straight  and  very 
sharp  bistoury  is  then  pushed,  with  its  back  downwards,  through  the  skin,  J  inch 
above  the  anus,  straight  on  into  the  groove  in  the  staff,  which  is  now  held  well 
hooked  up  against  the  pubes.    The  knife,  having  distinctly  exposed  the  groove, 
is  pushed  a  little  onwards  so  as  to  nick  the  apex  of  the  prostate,  and  next,  as  it 
is  withdrawn,  it  is  carried  upwards  in  the  raphe  so  as  to  divide  the  soft  parts  for 
1  inch  or  more  according  to  the  size  of  the  stone.    The  finger  would  now  be 
passed  into  the  bladder,  and  the  staff  withdrawn.   As,  however,  the  staff  occupies 
too  much  room  in  the  limited  wound  to  allow  of  this,  a  director  is  passed  in 
along  the  groove,  the  staff  withdrawn,  and  then  the  finger  introduced  along  the 
director  through  the  neck  of  the  bladder.    This  is  dilated  sufficiently,  and  the 
scoop  or  forceps  introduced. 

Some  surgeons  prefer  to  make  the  incision  from  above  downwards,  but  cutting 
from  below  upwards  would  seem  better  to  protect  the  bowel. 

If  a  straight  staff  be  used,  the  surgeon,  introducing  his  knife  as  above,  and 
having  cut  upon  the  staff  distinctly  both  to  himself  and  the  assistant  who  is 


*  Dr.  W.  T.  Briggs,  of  Nashville  {Trans.  Amer.  Surg.  Assoc.,  vol.  v.  p.  127),  thus 
sums  up  the  advantages  of  median  lithotomy  :  (1)  It  opens  up  the  shortest  and 
most  direct  route  to  the  bladder.  (2)  It  divides  parts  of  the  least  importance. 
(4)  It  is  an  almost  bloodless  operation.  (4)  It  affords  a  passage  for  any  calculus 
which  can  be  safely  extracted  through  the  perineum.  (5)  It  affords  the  best 
passage  for  the  fragmentation  of  unusually  large  calculi.  (6)  It  reduces  the 
death-rate  to  a  minimum.  In  answer  to  the  objection  to  the  median  operation 
that  it  is  unfitted  for  the  extraction  of  large  stones,  Dr.  Briggs  states  that  by 
making  it  a  medio-bilateral  operation  (vide  infra),  as  large  stones  can  be  removed 
by  it  as  can  be  extracted  by  the  lateral  method.  Since  adopting  the  above 
modification,  Dr.  Briggs  has  had  the  following  excellent  results :  Of  the  Ms 
seventy-four,  none  died.  Then  two  died,  but  one  of  these  had  a  pelvic  abscess 
before  the  operation,  and  the  other  died  at  the  end  of  three  months  with  pntrn^ 
and  the  wound  unhealed.    Since  then  Dr.  Briggs  has  had  forty-six  cases  w 

one  death.  ,  .  ,  rest< 

+  Mr   Erichsen  recommends  a  rectangular  staff,  the  angle  ot  wine 
against  the  apex  of  the  prostate,  and  is  thus  much  easier  to  find  in  the  penn« > 
This  special  staff  is,  however,  often  difficult  to  introduce,  and  a  curved  one, 
so  as  to  project  its  curve  in  the  perinseum,  will  be  easily  found. 
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holding  it,  takes  it  into  his  left  hand,  and,  having  brought  it  down  into  an 
oblique  position,  runs  his  bistoury  along  the  groove  so  as  to  nick  the  prostate  ; 
the  enlargement  of  the  wound  and  the  rest  of  the  operation  are  conducted  as 

*  Where  the  stone  is  too  large  to  be  extracted  by  the  ordinary  median  operation, 
the  medio-bilateral  modification  introduced  by  Gouley,  1828,  and  used  so 
successfully  in  America  by  Dr.  Briggs,  should  be  employed.  It  consists  in 
making,  after  a  longitudinal  incision  in  the  raph6,  a  slight  bilateral  cut  in  tne 
elastic  ring  at  the  neck  of  the  bladder  and  the  prostate. 

Complications  and  Causes  of  Death  after  Lithotomy.— 
1.  Shock. — This  is  rarely  severe,  save  in  patients  much  pulled 
down,  and  after  prolonged  operations.  Children  as  a  rule,  how- 
ever reduced,*  rally  well  after  the  operation  (Sir  J.  Paget,  Chn. 
Essays,  p.  404).  2.  Hemorrhage. — If  milder  methods  fail,  this 
is  best  met  by  plugging  the  wound  with  the  umbrella-plug,  or  by 
leaving  in  situ  a  pair  of  Spencer  Wells'  forceps,  which  will  also 
aid  the  drainage.  3.  Pelvic  cellulitis— This,  the  most  frequent 
cause  of  death,  is  due  either  to  extravasation  of  urine,  probably 
septic,  or  to  laceration  of  the  deep  parts,  or  both.  It  usually 
comes  on  within  forty-eight  hours.  4.  Peritonitis.  —  Usually 
combined  with  the  above.  5.  Septic  complications.^ —  Septic- 
emia may  occur  early  with  pelvic  cellulitis.  Pyemia,  on  the 
other  hand,  may  come  on  later.  6.  Surgical  kidney.  7.  Re- 
tention of  urine. — Common  enough,  a  few  days  after,  from  swell- 
ing of  the  parts.  Rarely  more  serious.  8.  Suppression  of  urine. 
6.  A  sloughy,  phosphatic  state  of  the  wound.  10.  Sloughing  of 
the  rectum  (p.  990).  11.  Cystitis. — Rare.  12.  Epididymitis. 
13.  Such  causes  as  tetanus.  Later  complications,  rare,  but 
troublesome:  14.  Fistula.    15.  Incontinence.    16.  Sterility. 


LITHOTRITY— OPERATION"  WITH  SEVERAL  SITTINGS 
—RAPID  OPERATION  WITH  ONE  SITTING-  AND 
EVACUATION— LITHOLAPAXY. 

Choice  of  Operation — Lithotrity  or  Lithotomy. — It 

is  hoped  that  the  following  points,  while  they  do  not  in  the  least 
exhaust  the  subject,  will  be  found  of  practical  assistance  : 

1.  Amount  of  experience  of  the  surgeon. — Every  attempt 
should  be  made  to  become  familiar  with  the  use  of  the  instru- 
ments, both  outside  the  body  and  also  by  passing  a  lithotrite  for 
examination  of  a  calculus  whenever  one  is  felt  on  sounding. 
No  surgeon  who  has  not  had  abundant  opportunities  of  practising 
the  needful  manipulations  will  do  wisely  in  attempting  to  crush 
a  hard  stone  which  weighs  an  ounce. 

*  Occasionally,  however,  even  nowadays,  where  the  history  is  of  long  standing 
and  the  kidneys  much  impaired,  they  are  too  far  gone  for  operation.  See  a  case 
by  Mr.  Hutchinson  {Clin.  Sury.,  pi.  lxxvi.  vol.  ii.  p.  126). 
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2.  Size,  kind,  and  number  of  stones. — As  to  size,  up  to  i  oz. 
or  i|  oz.,  it  is  probable  that,  with  the  majority  of  stones,  in 
fairly  practised  hands,  lithotrity  is  immensely  superior  to  lithotomy 
as  far  as  immediate  mortality  is  concerned.  I  use  the  term 
"  immediate"  advisedly,  because  of  the  more  frequent  recurrence, 
with  its  results,  after  lithotrity,  and  would  refer  my  readers  to 
the  remarks  on  this  point  at  p.  1007.  With  calculi  from  i\  to 
3  oz.,  to  quote  Mr.  Cadge's  words,  "  it  yet  remains  to  be  seen 
whether  lithotomy  by  any  method  can  be  applied  with  more 
safety  and  success  than  lithotrity." 

The  difficulty  of  a  decision  sometimes  met  with  here  is  well 
expressed  by  the  words  of  Sir  W.  Fergusson,  that  the  greater  is 
the  experience  of  the  surgeon  the  greater  will  sometimes  be  his 
doubt. 

To  any  one  with  very  limited  experience  rashly  contemplating  an  attack  upon 
a  hard  stone  I  would  recall  Mr.  Milton's  words  [he.  infra  cit.) :  "During  the  first 
twenty  minutes  of  a  long  crushing  most  men  can  maintain  the  necessary  delicacy 
of  manipulation,  combined  with  the  exercise  of  considerable  force  ;  but  when  it 
comes  to  working  at  the  same  strain  for  a  second,  third  or  fourth,  or  even  fifth, 
sixth  or  seventh  period  condition  begins  to  tell  ....  this  force  has  to  be 
exerted  with  the  greatest  discrimination  and  the  greatest  patience."  In  addition 
to  the  above  must  be  remembered  the  frequent  introduction  and  withdrawal  of 
instruments,  lithotrite  and  evacuators,  and  the  result  upon  the  neck  of  the 
bladder  and  the  deep  urethra. 

Sir  H.  Thompson,  speaking  of  hard  calculi  and  litholapaxy 
(B.  0.  S.  Lect.,  1884,  p.  127),  states  that  the  largest  he  has  dealt 
with  weighed  2|  oz.,  the  operation  lasting  seventy  minutes.*  _ 

More  important  than  the  size  of  the  stone  is  its  composition. 
There  is,  of  course,  no  comparison  between  a  pure  lithic  acid  or 
oxalate  of  lime  stone  on  the  one  hand  and  an  alternating  stone 
with  a  good  deal  of  phosphate  or  urates  in  its  composition,  as  a 
test  of  skill  and  endurance  both  on  the  part  of  the  surgeon  and 
his  instruments.  Dr.  Hingston  of  Montreal  {Intern.  Encycl.  of 
Surg.,  vol.  vi.  p.  311),  in  his  article  on  Lithotrity,  points  out  that 
sometimes  the  apparent  softness  of  a  stone  is  most  misleading. 

Having  found  an  enormous  stone  in  a  patient,  he  employed  lithotrity,  as  the 
stone  seemed  soft.  After  getting  away  a  large  quantity  of  phosphatic  matter, 
he  was  driven  to  perform  lithotomy,  and  removed,  by  the  lateral  method,  a 
calculus  weighing  over  5  oz.,  consisting  mainly  of  oxalate  of  lime  and  unc 
acid. 

There  are  several  other  fallacies  in  gauging  the  size  and  number 

*  Mr.  H.  Milton,  "  Lithotrity,  Simple  and  Complicated,"  Lancet,  April  and  May 
1896,  records  an  "  epoch-marking  case  in  which  he  crushed  a  stone  (urates  an 
phosphates)  weighing  over  12  oz.  The  operation  lasted  two  hours,  and  an  especia 
lithotrite  with  a  gape  of  five  inches  was  used.    Such  an  operation  is,  of ^  course 
only  possible  for  an  expert  with  especial  experience,  such  as  Mr  MUt<ms» 
Eevpt     This  surgeon  had  before  (St.  Thos.  Eosp.  Reports,  1891)  referied  UT ne 
extraordinary  tolerance  which  Orientals  show  to  all  operations  connected  iwti 
the  genito-urinary  apparatus. 
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of  calculi.  Thus  the  lithotrite  may  again  and  again  seize  a  stone 
which  only  weighs  £  oz.  in  its  long  diameter,  if  flattened,  of 
2  inches.  Testing  by  passing  a  staff  around  or  rubbing  it  over  a 
calculus  is  often  most  fallacious,  and  examining  per  rectum  may, 
if  the  bladder  be  thickened,  give  evidence  of  a  stone  apparently 
much  larger  than  it  really  is.  Mr.  Cadge  (loc.  supra  cit.)  points 
out  a  fallacy  with  regard  to  multiple  stones.  "  When  more  than 
one  stoue  is  present,  it  is  customary  to  seize  one,  fix  it  in  the 
instrument,  and  proceed  to  sound  afresh ;  this,  however,  may  mis- 
lead, for  a  stone,  having  been  grasped  by  the  tips  of  the  blades 
and  moved  about  in  the  bladder,  will  sometimes  rotate  a  little  in 
the  blades  of  the  lithotrite  and  communicate  a  grating  feel  to  the 
baud  which  is  very  like  touching  a  second  stone." 

3.  Condition  of  the  urethra. — Two  points  have  to  be  considered 
here — (a)  how  far  will  the  urethra  admit  instruments — i.e.,  how  far 
is  its  canal  normal  or  diminished  by  stricture ;  (5)  how  far,  even 
if  normal  in  calibre,  will  the  urethra  tolerate  instruments.  With 
regard  to  the  first,  a  stricture,  if  admitting  of  dilatation,  is  not 
an  obstacle  to  lithotrity ;  on  the  other  hand,  an  old  stricture  with 
surrounding  induration  and  fistulas,  or  a  less  severe  form  which 
produces  rigors  and  fever  at  each  attempt  of  dilatation,  are  best 
submitted  to  lithotomy,  which  gives  the  best  chance  for  the  stone, 
and  at  the  same  time  offers  the  much-needed  relief  of  rest  to  the 
stricture.  Mr.  Cadge  gives  the  following  practical  hint  in  these 
cases  of  stone  combined  with  stricture :  "  Sometimes  a  stone 
is  detected  in  the  urethra  behind  the  stricture,  as  well  as  one 
or  more  in  the  bladder,  or  it  may  be  partly  in  the  bladder  and 
partly  in  the  urethra,  and  in  these  cases  median  lithotomy  will 
not  only  remove  the  stone,  but  may  go  far  to  remedy  the  stricture 
by  external  division." 

With  regard  to  an  irritable  urethra — i.e.,  one  without  a  stricture 
and  only  admitting  instruments  with  the  aid  of  anaesthetics — the 
chief  points  to  consider  are  the  size  of  the  stone  and  the  ability 
of  the  surgeon  to  deal  with  it  by  litholapaxy.  If  the  calculus 
cannot  be  evacuated  at  once,  or  requires  more  than  one  sitting, 
lithotomy  should  be  preferred,  owing  to  the  results  of  the  passage 
of  instruments  and  prolonged  voiding  of  fragments. 

4.  Condition  of  the  prostate. — An  enlarged  prostate  is  of  great 
importance,  not  only  from  its  power  of  obstructing  the  operation, 
hut  from  the  changes  which  it  brings  about  in  the  bladder.  Thus, 
it  interferes  with  the  efficient  use  of  instruments,  the  picking  up 
of  a  stone  even  with  the  blades  reversed,  and  the  finding  of  the 
last  fragment.  Again,  the  use  of  the  lithotrite  and  the  passage  of 
evacuating  tubes  readily  lead  to  hasmorrhage,  and  this  again  by 
clots  prevents  the  free  and  easy  use  of  the  evacuator.  Later  on, 
phosphatic  deposit,  imperfect  evacuation,  residual  urine,  and 
recurrence  of  stone  symptoms  are  all  frequent  accompaniments  of 
enlarged  prostate. 

5-  Condition  of  the  bladder.— Formerly  it  was  held  needful  to 
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operate  with  several  ounces  of  fluid  in  the  bladder,  and  some 
suggested  to  draw  off  the  urine  and  inject  8  or  10  oz.  of  fluid. 
This  amount  has  now  been  reduced  to  something  more  like 
4  or  6  oz.  As,  if  the  urine  is  healthy,  no  fluid  is  more  suited  to 
the  bladder,  the  surgeon  should  content  himself  with  following 
Sir  H.  Thompson,  and  "  ask  the  patient  to  retain  his  urine  for  a 
little  less  than  his  accustomed  period  before  the  sitting ;  that  is. 
if  he  is  naturally  able  to  retain  his  urine  for  about  an  hour,  he  is 
requested  to  pass  it  forty  minutes  before  the  time  of  the  visit." 

Some  other  changes  *  in  the  bladder  require  mention,    (a)  Sac- 
culation pouches  or  sacs,  whether  mere  hollows  behind  or  at  the 
sides  of  an  enlarged  prostate,  or  hernial  protrusion  of  the  mucous 
membrane  between  the  muscular  fibres,  may  be  the  starting- 
point  of  calculus  by  entangling  debris  or  tiny  fragments.  In 
Mr.  Oadge's  words :  "  The  imprisoned  fragment  first  fills  up  the 
cyst,  then,  by  continual  accretion  of  phosphates,  it  grows  up  into 
the  bladder  like  a  mushroom,  and  is  probably  again  and  again 
nibbled  off  by  the  lithotrite,  each  time  with  temporary  benefit, 
until  the  patient  dies,  worn  out  with  chronic  cystitis  and  pyelitis/' 
Mr.  Cadge  goes  on  to  say:   "By  turning  the  aperture  of  the 
evacuating  catheter  towards  these  pouches,  and  by  the  free  use 
of  the  aspirator  in  all  directions,  the  fragments  may  be  washed 
out  of  them  and  all  removed,  but  it  cannot  be  denied  that  it  is 
always  a  serious  matter  to  shatter  a  stone  into  innumerable 
fragments  in  a  bladder  of  this  description."    (b)  Atony,  whether 
with  or  without  an  enlarged  prostate.    The  importance  of  this  is 
obvious,  as  tending  to  recurrence  of  stone  by  some  small  fragments 
not  being  expelled  in  spite  of  the  vigorous  use  of  the  aspirator, 
and  also  to  cystitis  from  imperfect  emptying  of  the  bladder. 

6.  Condition  of  the  kidneys.  —  Here  I  may  again  quote  a 
veteran's  opinion,  that  of  Mr.  Cadge  :  "  What  is  to  be  said  of  stone 
complicated  with  kidney  disease,  such  as  albuminuria  and  chronic 
pyelitis  and  atrophy?  In  these  cases  all  operations  are  fraught 
with  danger,  but  it  is  probable  that  the  least  danger  will  be  met 
with  from  a,  carefully  conducted  one-sitting  lithotrity.  So,  too, 
in  those  cases  of  constitutional  disease  combined  with  stone,  such 
as  diabetes,  tabes,  and  other  spine  disease,  it  will  be  well  to  avoid 
the  shock  and  hemorrhage  of  lithotomy,  and  proceed,  if  any 
surgical  proceeding  is  allowable,  by  lithotrity."  The  surgeon,  in 
considering  an  operation  in  any  of  the  above  diseases,  will  weigh 


*  Several  allied  conditions  exist  in  which  the  position  of  the  stone  is  complicated 
with  difficulties-^.,  (i)  where  the  stone  has  been  partly  in  the  bladder  and 
partly  in  the  urethra.  (2)  The  stone  has  been  lodged  entirely  or  partly  in  a 
diverticulum  of  the  bladder.  (3)  The  stone  has  been  lodged  in  a  deep  poncft 
behind  the  prostate ;  and  (4)  the  stone  has  been  partly  in  the  bladder  ana 
partly  in  the  urethra.  For  helpful  information  on  these  and  many  other ■  poin  . 
I  would  advise  my  readers  to  consult  Mr.  H.  Milton's  paper  on  Lithotrity  in 
Cases  of  Stone,  Simple  and  Complicated,"  Lancet,  April  and  May  1896. 
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well  the  size  of  the  stone,  his  ability  to  cope  with  ft  at  one  sitting, 
•md  the  amount  of  suffering-  which  it  causes  the  patient. 

7.  Age.— Here,  especially,  age  is  not  to  be  reckoned  by  years 

^Recurrence.— As  no  one,  to  my  knowledge,  has  spoken  out 
on  this  subject  with  such  helpful  candour  as  Mr.  Cadge,  with  his 
experience  of  300  cases  of  stone,  I  make  no  apology  for  quoting 
once  more  from  his  writings  {Brit.  Med.  Journ.,  July  3,  1886): 
"Although  the  immediate  and  direct  mortality  of  lithotrity  is 
small,  the  recurrence  of  stone  is  lamentably  frequent.  In  my 
own  list  of  133  cases,  there  were  18  in  which  recurrence,  one  or 
more  times,  took  place,  being  about  1  in  7.  Sir  H.  Thompson,  with 
a  much  larger  number  of  cases,  gives  about  the  same  proportion. 
I  am  disposed  to  infer,  however,  that  recurrence  is  more  frequent 
even  than  this,  because  it  is  not  likely  that  all  who  get  relapse 
apply  to  the  same  surgeon  again.  Living,  as  I  do,  in  a  local 
centre,  and  drawing  cases  chiefly  from  a  limited  area,  I  am  pro- 
bably more  able  to  trace,  and  more  called  on  to  treat  those  who 
suffer  a  second  and  third  time,  than  he  who  lives  in  the  metropolis 
and  draws  his  cases  from  great  distances.  Patients  may,  and 
frequently  do,  apply  to  the  same  operator  once  or  twice ;  but, 
after  a  time,  they  either  apply  to  their  own  surgeon,  or  they 
decliue  further  treatment,  and  too  often  their  subsequent  history 
is  one  of  painful  endurance  of  chronic  bladder  disease  and  gradual 
exhaustion.  If,  moreover,  there  be  added  to  the  list  those 
numerous  cases  of  phosphatic  deposit  or  concretions  so  frequently 
noticed  after  lithotrity,  the  relapses  would,  I  believe,  reach  to 
nearly  20  per  cent.  This  seems  a  heavy  indictment  to  bring 
against  lithotrity,  but  I  am  afraid  there  is  no  gainsaying  it ;  and, 
if  so,  it  would  be  wrong  to  pass  it  over  or  make  light  of  it. 
Many  of  these  relapses  might  be  prevented  if  the  patients  would 
observe  directions  and  persevere  with  treatment.  It  certainly  is 
so  with  the  unenlightened  and  uncomplaining  hospital  patient. 
Feeling  himself  well,  or  what  he  considers  well,  he  goes  to  his 
work,  and  neglects  the  use  of  the  catheter  and  other  means ;  and, 
instead  of  returning  in  a  month  or  so  to  have  his  cure  certified,  or 
a  minute  remaining  fragment  removed,  he  toils  away  as  long  as  he 
can,  and  returns,  perhaps  in  a  year  or  two,  with  a  fresh  uric-acid 
stone,  or  with  chronic  cystitis  and  a  phosphatic  one.  The  educated, 
sensitive,  private  patient,  on  the  other  hand,  will  watch  his 
symptoms  narrowly,  and  return  if  the  slightest  indication  of  the 

old  mischief  should  reappear  This  frequent  recurrence 

must  be  due  either  (1)  to  the  descent  of  a  fresh  stone  from  the 
kidneys,  or  (2)  to  a  fragment  of  stone  having  been  left  at  the 
first  operation.  As  to  the  descent  of  a  fresh  stone:  there  can, 
of  course,  be  no  doubt  as  to  the  occasional  occurrence  of  this 
cause,  just  as  we  see  it  occur  after  lithotomy.  The  bladder 
being  entirely  cleared  of  stone,  there  will  be  the  same  liability 
to  the  descent  of  a  fresh  renal  calculus  after  one  operation 
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as  after  the  other.    What  then,  let  me  ask,  is  the  fact  as  to 
lithotomy  ?    I  have  already  shown  that  there  were  only  2 1  cases 
out  of  more  than  iooo  of  lithotomy  at  the  Norwich  Hospital  in 
which  recurrence  was  clearly  traced  to  perfectly  fresh  formations 
coming,  like  the  first,  from  the  kidney,  or  about  I  in  50 ;  whereas, 
in  Sir  H.  Thompson's  list  of  about  600  persons  treated  by  litho- 
trity,  he  mentions  61  cases  in  which  he  operated  twice,  9  three 
times,  3  four  times,  and  2  five  times — 75  in  all,  or  about  1  in  8. 
The  inference  from  these  data  seems  to  me  to  be  inevitable  that 
relapse  of  stone  after  lithotrity  is  chiefly  due  to  other  causes  than 
the  descent  of  a  fresh  stone.    To  my  thinking  the_  majority  of 
recurrences  is  caused  by  the  great  difficulty  in  ensuring  the  com- 
plete removal  of  all  the  debris ;  I  have  already  referred  to  this  in 
old  persons  with  enlarged  prostates  and  feeble  atonic  bladders,  and 
it  is  this  class  of  patients  who  are  especially  liable  to  relapse." 
Mr.  Cadge  goes  on  to  show  that  the  tendency  to  phosphatic 
deposit  after  lithotrity  is  not  due  to  vesical  incompetence  and 
residual  urine  alone  without  some  overlooked  fragment^  and  that 
the  improved  method  with  repeated  washings  will  still  fail  to  dis- 
cover a  last  fragment  in  some  bladders. 

Operation  (Fig.  279).  —  The  preparatory  treatment  has  been 
much  simplified.  It  is  now  recognised  that  the  best  course  is  to 
remove  the  stone :  previous  passage  of  sounds,  and  injections  of 
the  bladder,*  are  now  but  little  used.  A  few  days'  rest.,  bland 
unirritating  liquid  diet,  mild  aperients,  and  securing  sleep  are  the 

chief  indications.  . 

The  instruments  required  will  be  gathered  from  the  following 
account :  The  patient  having  been  anaesthetised  and  lying  on  a 
firm  couch  or  mattress  close  to  the  right  side  of  the  bed  or  table, 
with  his  pelvis  raised,  and  body  and  limbs  well  protected  from 
chill  the  surgeon,  standing  on  the  right  side  with  his  instruments 
close  to  him,  introduces  his  lithotrite.    In  doing  this  care  must 
be  taken  not  to  get  the  blades  hitched  either  just  m  front  of 
the  triangular  ligament  or  in  the  roof  of  the  prostatic  urethra. 
This  will  be  secured  by  not  depressing  the  instrument  till  very 
late-in  fact,  not  till  it  is  just  about  to  enter  the  bladder.  The 
instrument,  well  warmed  and  oiled,  is  held  at  first  homonta  y 
over  the  groin  or  abdomen,  the  penis  being  drawn  over  it  the 
shaft  being  all  the  time  gradually  brought  into  the  vertical 
position  as  the  instrument  finds  its  way  by  its  own  weight  m  o 
the  bulbous,  membranous,  and  prostatic  urethra.    Now,  and  no 
before  the  handle  is  somewhat  depressed,  and  the  instrument 
ght Quickly  into  the  cavity  of  the  bladder.    If  the n— 
x^rethra  is  enlarged  and  lengthened,  the  surgeon  may  think  tha 
he  has  reached  the  bladder,  but  the  fact  that  the  gentles  late  1 
movement  of  the  lithotrite  is  interfered  with  will  show  him  hi> 

*  The  amount  of  urine  to  be  held,  in  most  cases,  has  already  been  mentioned 
(p.  1006). 
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mistake.  Pressure  with  the  instrument  is  alone  allowable  at  the 
meatus ;  some  rotation  may  be  called  for  in  guiding  the  instru- 
ment through  the  triangular  ligament  or  past  an  enlarged  pros- 
tate. Iu  this  latter  case  also  the  handles  must  be  further  depressed, 
and  a  finger  in  the  rectum  may  give  help. 

When  the  lithotrite  has  entered  the  bladder  it  should  be 
allowed  to  slide,  very  gently,  down  the  trigone,  being  now  held 
very  lightly  so  as  at  once  to  detect  the  site  of  the  stone,  which  it 
now  often  touches,  but  must  not  displace. 

If  the  stone  is  felt  on  one  side,  the  instrument  is  gently  turned 
to  the  opposite  one,  opened,  and  then  turned  towards  the  stone. 
If  it  be  not  felt,  the  handle  of  the  instrument  being  slightly 
raised,  and  the  blades  very  gently  depressed  and  then  opened,  the 
stone  will  often  drop  into  them. 

If  this  fail,  the  instrument  is  turned,  open,  first  obliquely,  then 
more  horizontally,  first  to  the  one  side,  then  to  the  other.  In 
the  event  of  the  stone  still  eluding  the  lithotrite,  which  is  most 
unlikely,  it  should  be  sought  for  with  blades  depressed.  To 
effect  this,  the  blades,  closed,  are  raised  off  the  bladder  floor  by 
depression  of  the  handle,  carefully  reversed,  and  then  depressed 
again  so  as  to  sweep  lightly  over  the  floor.  They  are  then  gently 
opened  and  closed,  vertically  first  and  then  obliquely,  so  as  to 
complete  the  examination. 

During  the  above,  the  following  points  must  ever  be  borne  in 
mind : 

(a)  The  handle  and  shaft  of  the  lithotrite  are  to  be  kept  as 
steady  as  possible,  so  as  not  to  jar  the  sensitive  neck  of  the  bladder 
needlessly.  (5)  All  movements  are  to  be  executed  at  or  beyond 
the  centre  of  the  vesical  cavity,  the  proper  area  of  operating, 
without  hurry,  rapid  movement,*  or  any  other  which  partakes  of 
the  nature  of  a  jerk  or  concussion  (Sir  H.  Thompson,  loc.  supra 
ext.,  p.  296).  (c)  The  male  blade  is  never  to  be  brought  into 
contact  with  the  neck  of  the  bladder,  unless  this  is  rendered 
necessary  by  the  position  of  the  stone. 

The  stone  being  seized  by  one  of  the  above  manoeuvres,  the 
button  f  moved,  and  the  screw  connected — the  screw  is  gradually 
turned  at  first  to  make  the  jaws  bite,  since  a  sharp  turn  at  this 
time  may  drive  the  stone,  out  either  to  right  or  left — the  calculus 
is  then  carried  to  the  centre  of  the  cavity,  which  will  show 
whether  a  fold  of  mucous  membrane  has  been  seized  (Fig.  277). 
As  the  screw  is  applied  more  and  more  forcibly,  one  or  other  of  the 
following  will  be  noticed.    If  not  well  caught,  and  if  hard,  the 


*  "  Rapid  movements  produce  currents  which  keep  the  stone  more  or  less  in 
potion,  so  that  it  is  less  easily  seized  than  when  the  surrounding:  fluid  is  in  a 
state  of  rest "  (Thompson). 

t  In  this  respect  Prof.  Bigelow's  lithotrite  seems  inferior  to  Sir  H. 
Thompson's,  the  working  of  the  button  in  the  latter  being  smoother  and  less 
vibrating. 

3s 
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stone  will  be  pushed  out  of  the  jaws  ;  if  hard  and  well  gripped,  it  is 
felt  to  split  into  fragments ;  if  soft,  and  held,  it  crumbles  down. 
If  extremely  hard,  as  a  pure  lithic  acid  or  oxalate,  any  attempt  at 
advancing  the  screw  is  met  by  this  distinctly  recoiling  instead  of 
advancing.  Each  surgeon  must  now  decide  for  himself,  according 
to  his  knowledge  of  his  instruments  and  reliance  on  his  power 
to  deal  with  large,  hard  fragments,  whether  to  continue  or  at  once 
to  perform  lithotomy.    If  he  continue,  the  resistance  will  be  felt ' 

Fig.  277. 


This  shows  a  risk  present  in  operating  in  trabeculated  bladders.  While 
the  female  blade  (L)  is  in  direct  contact  with  the  stone  (S),  the  male  is  in  con- 
tact with  a  ridge  of  the  mucous  membrane  (E).  B.  Bladder.  P.  Prostate. 
(R.  Harrison.) 

to  give  way,  in  the  case  of  a  very  hard  stone,  by  a  sudden  sharp 
crack ;  in  one  less  hard,  more  gradually.  In  overcoming  much 
resistance  the  surgeon  either  screws  up  the  male  blade  as  hard 
as  he  can  and  keeps  it  so,  or,  having  gently  unscrewed  it  a  little, 
screws  it  up  again  with  a  series  of  light  jerks  so  as  to  commu- 
nicate blows  to  the  stone.  Cracking  of  the  stone  haying  taken 
place,  the  fragments  will  usually  fall  close  to  the  original  site. 
Thus  the  lithotrite  has  only  to  be  kept  as  immovable  as  possible 
to  ensure,  on  drawing  out  and  again  closing  the  male  blade,  tne 
seizure  of  a  fragment  *  This  is  crushed,  and  the  H0^?"^?? 
again  and  again  till  sufficient  debris  is  formed.  The  lithotrite  is 
then  withdrawn  firmly  screwed  up. 


*  It  is  not  always  easy  to  distinguish  between  a  piece  of  soft  stone  enveloped 
in  inspissated  mucus  and  the  lining  membrane  of  the  bladder. 
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An  evacuating  straight  or  curved*  tube,  No.  1 6  for  a  stone  of 
moderate  size,  and  1 8  for  a  large  one,  is  then  introduced,  the 


Pre.  278. 


Sir  H.  Thompson's  aspirator,  last  pattern  but  one.  (Freyer.)f 


evacuator,  filled  X  with  a  warm  solution  of  boracic  acid  or  dilute 
Thompson's  fluid  (p.  995),  is  connected,  the  meatus  being  first 
incised  with  a  narrow  probe-pointed  bistoury  downwards  by  the 


*  The  tube,  if  curved,  should  be  held  downwards  at  first,  but  not  quite  on  the 
bladder  floor  ;  then  to  one  side  or  the  other ;  then  upwards,  washings  being 
carried  on  at  the  time  that  these  movements  are  made.  A  straight  tube  should 
lie  with  its  orifice  just  within  the  neck  of  the  bladder. 

t  Of  this  instrument  Dr.  Freyer  writes  {Litholapaxy,-p.  25):  "I  must  confess 
a  great  liking  for  Thompson's  instrument.  One  of  this  variety  made  for  me  by 
Messrs.  Weiss  I  have  worked  with  for  four  years,  and  though  it  has  assisted  at 
130  operations,  and  been  through  three  hot  weathers  in  the  plains  of  India,  it  is 
still  as  efficient  as  much  newer  instruments  I  possess,  a  fact  which  speaks  well 
tor  the  india-rubber  employed  in  its  construction." 

Dr\  Keyes  (Intem.  Encyd.  of  Surg.,  vol.  vi.  p.  244)  gives  this  precaution  as 
to  getting  rid  of  air  entirely :  "  The  urine,  having  trickled  away  through  the 
tube,  leaves  the  latter  full  of  air,  an  element  fatal  to  nicety  of  washing.  This 
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side  of  the  frsenum,  if  needful.  While  his  left  hand  supports  the 
evacuator,  with  his  right  the  surgeon  gently  but  quickly  squeezes 
the  bag  with  sufficient  force  to  send  in  about  2  oz.  of  fluid.  On 
relaxing  the  pressure  an  outward  current  takes  place,  bringing  with 
it  crushed  fragments.    Sir  H.  Thompson  recommends  that,  after  the 


Fig.  279. 


CD 


The  operator  is  here  supposed  to  be  sitting  between  the  thighs  of  the  patient. 
The  expansion  .of  the  compressed  bulb  will  aspirate  a  part  of  the  abundant  debris 
suspended  in  the  fluid.  The  fragments,  being  too  abundant,  have  been  dispersed. 
(Bigelow. ) 

bao-  has  expanded  and  the  current  apparently  ceased,  the  surgeon 
should  wait  a  few  seconds,  "as  at  that  precise  time  it  is  quite 
common  for  one  or  two  of  the  larger  fragments  to  drop  into  the 
receiver  which  would  have  been  driven  back,  perhaps,  by  too  rapidly 
resuming  the  pressure."  . 

air  may  be  disposed  of  most  simply.    The  tube  is  withdrawn 
the  prostatic  sinus,  the  washing-bottle  is  attached  and  the  stop-cock  urned 
but  no  further  suction  made.    In  an  instant  the  air  contained "the  tab.  « 
heard  ascending  through  the  stop-cock  »d.fmount^J?  '^Jo  he 
evacuator,  where  it  does  no  harm,  and  whence  it  cannot  possibly  return 

^The  above  evacuator  is  now  old-fashioned.  Mr.  Golding  Bird's  pattern,  or 
the  one  figured  at  p.  ion,  will  be  found  the  most  handy. 
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Tf  after  several  washings,  the  outflow  stops,  and  the  bag  no 
lon-er  expands,  the  end  of  the  evacuator  is  blocked  either  by  a 
Kent  of  stone,  or  a  small  calculus,  a  clot  of  blood  or  the 
Mucous  membrane  of  the  bladder.  If  it  be  a  fragment,  as  is 
Usually  the  case,  or  a  clot,  dislodgment  may  be  effected  by  sending 
in  uuickly  a  gush  of  fluid,  or  by  the  use  of  a  gum-elastic  stylet, 
after  unscrewing  the  tube.  Impact  of  the  bladder  general  y  takes 
place  when  a  curved  evacuator  is  turned  upwards,  and  when  the 
bladder  is  empty.  The  sensation  given  may  be  a  kind  oi  flap, 
simulating  the  click  of  a  fragment ;  more  often  it  is  a  dull,  vibrating 
thud,  easily  recognised.    More  fluid  must  be  at  once  injected^ 

If 'a  large  fragment  is  felt  striking  against  the  tube,  or  if  the 
surgeon  is  certain  that  several  good-sized  fragments_  remain^  he 
removes  the  tube  and  evacuator,  and,  while  an  assistant  with- 
draws the  blood-stained  fluid  and  fragments  and  re-charges  the 
evacuator,  he  introduces  a  small  lithotrite  and  crushes  up  sufficient 
debris  to  go  on  again  with  the  washings. 

AH  the  time  the  surgeon  must  keep  before  his  eyes  a  mental 
picture  of  the  interior  of  the  bladder,  perhaps  diseased,  the  ureters, 
perhaps  dilated,  leading  up  to  kidney  pelves  enlarged,  and  re- 
member that  the  effects  of  any  squeeze  of  his  hands  are  felt,  not 
only  all  over  the  bladder,  but  perhaps  in  the  ureters  and  kidneys 
as  well. 

Detection  and.  Seizure  of  the  Last  Fragment. — This  is,  as  is 
well  known,  a  matter  of  much  difficulty,  owing  to  the  facility 
with  which  small  fragments  get  hidden  in  some  folds  of  mucous 
membrane  or  enveloped  in  blood-clot.  As  long  as  there  is  any 
"clicking"  against  the  tube,  the  surgeon  must  persevere  in  his 
attempts  at  complete  removal.  If,  after  several  washings,  nothing 
comes  out  into  the  receiver,  the  surgeon  should  listen  carefully 
over  the  bladder,  as  thus  advised  by  Dr.  Keyes :  *  "  The  tube  is 
turned  in  various  positions,  and  the  operator  listens.  The  swash 
of  the  water  as  it  rushes  in  and  out  is  heard  with  startling  dis- 
tinctness, and,  if  the  management  of  the  tube  is  skilful,  any  frag- 
ment of  stone  lying  loose  in  the  bladder  is  sure  in  a  short  time 
to  be  driven  against  the  metallic  tube  so  as  to  announce  its 
presence  by  a  characteristic  click,  quite  distinct  from  that  emitted 
by  the  flapping  of  the  bladder  wall  against  the  eye  of  the  instru- 
ment. Fine  sand  and  thin  scales  of  stone  make  no  sharp  click, 
and  all  such  may  be  left  to  pass  by  nature's  efforts,  but  any  piece 
large  enough  to  require  the  lithotrite  can  hardly  escape  detection 
by  the  educated  ear." 

Time  occupied  in  Litliolapaxy . — This  may  be,  on  an  average, 
from  half  an  hour  to  an  hour  and  a  half.  Prof.  Bigelow  (Amer. 
Journ.  Med.  Sci.,  January  1878)  operated  continuously  for  upwards 
of  three  hours,  removing  744  grains,  the  patient  making  a  good 


*  Loc.  supra  cit.,  p.  246.  The  whole  of  this  account,  with  its  vigorous  life-like 
language,  will  well  repay  perusal. 
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recovery.    Mr.  R.  Harrison  (Brit.  Med.  Joum.,  August  io,  1882) 
removed  a  2.\  oz.  stone  in  two  hours  and  ten  minutes. 

The  Old  and  the  New  Operation  of  Lithotrity  briefly  con- 
trasted.— Old  lithotrity  advocated  short  sittings,  and  brief  use  of 
instruments,  and  left  the  expulsion  of  fragments,  &c,  as  muck  as 
possible  to  nature.  It  probably  requires  less  skill,  and,  in  Mr. 
Cadge's  words,  "is  gentler,  milder,  less  formidable  altogether; 

no  ana3sthetic  is  probably  required ;  no  extra  assistance  

A  nervous,  timid  patient  may  prefer  this  to  the  more  heroic  and 
rougher,  if  more  expeditious,  method."  It  might  be  added  that  it 
is  less  tiring  to  the  surgeon.  But  these  advantages  are  trifling 
as  compared  with  its  disadvantages,  which  are  done  away  with  by 
the  new  operation,  of  which  the  chief  are  the  prolonged  passage 
of  fragments,  often  rough  and  angular,  along  a  bruised  urethra. 
Mr.  Milton  (loc.  supra  cit.)  has  invented  an  evacuating  lithotrite — 
a  combination  of  the  usual  crushing  and  evacuating  instruments, 
which  will  be  useful  in  the  aged,  with  a  moderate  sized  and  soft 
stone,  and  enlarged  prostate,  from  the  single  introduction 
required. 

The  new  method  of  litholapaxy,  introduced  by  Prof.  Bigelow, 
resulted  from,  and  was  led  up  to  by,  several  achievements  of 
modern  surgery.  Without  anaesthetics,  without  the  knowledge  of 
the  large  instruments  admitted  by  the  urethra,  without  the  pitch 
of  perfection  and  power  to  which  modern  instruments  have  been 
brought,  litholapaxy  would  still  be  an  impossibility.  Owing  to  its 
brilliant  success,  and  the  rapidity  with  which  it  relieves  the  patient, 
the  single-sitting  method  has  practically  rendered  the  other  obsolete. 

After-treatment. — The  chief  points  here  are :  rest  in  bed.  the 
patient  turning  on  his  side  to  pass  water,  for  the  first  few  days ; 
hot  fomentations  to  the  abdomen,  and  hot  bottles  at  first;  morphia 
subcutaneously,  if  indicated;  warm  milk,  barley-water,  mineral 
waters  or  lemonade,  a  little  whisky  or  brandy  being  given,  if 
needful :  all  chills  should  be  carefully  avoided.  Mr.  Milton  (loc. 
supra  cit.)  recommends  salicylate  of  soda  at  first  every  two  and 
then  every  four  hours  if  there  is  fever,  and  diuretin  if  there  is 
diminution  of  urine.  In  each  case  the  amount  given  is  one 
gramme.  . 

In  addition  to  the  above,  the  putting  the  patient  frequently  m 
hot  hip-baths  for  a  quarter  of  an  hour,  the  occasional  passage  of  a 
soft  catheter,  and  the  rendering  the  urine  alkaline,  will  give  much 
relief.  The  urine  should  always  be  strained  through  mushn  to 
collect  the  debris. 

Complications  during  Lithotrity  and  Litholapaxy. 
1  Escape  of  Urine.— This  may  take  place  during  or  alter  tue 
passage  of  the  lithotrite.  The  penis  should  be  compressed  againCT 
the  lithotrite,  and  a  pause  made  while  the  patient  is  got  more  luuj 
under  the  anesthetic.  If  this  fail,  tying  a  tape  round  the  pews 
and  instrument,  injecting  a  little  fluid,  or  putting  oft  the  operaua 
till  the  bladder  is  in  a  more  fitting  state  after  the  use  ot  mstru 
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ments  injections,  and  such  drugs  as  belladonna  and  subcutaneous 
Sons  of  morphia,  may  be  made  use  of.  2.  Hemorrhage  - 
Sffi  e  Wood  to  stain  the  fluid  in  the  evacuator  during  the 
oneration,  and  the  urine  for  a  day  or  two  after  it,  is  not  uncommon. 
S  he  hemorrhage  during  the  operation  is  severe  the  surgeon 
1st  decide  whether  it  is  due  to  the  damage  to  the  bladder  or 
urethra  to  his  having  scratched  the  latter  by  withdrawing  a 
fragment  in  the  evacuator's  eye,  to  bruising  of  an  enlarged 
nrostate,  or  to  co-existent  growth.  In  this  last  case  the  supra- 
mibic  operation  will  probably  have  to  be  performed  either  at  tne 
time  or  later;  in  the  other  cases  the  surgeon  must  decide  on 
completing  or  deferring  the  crushing  by  the  amount  he^  has 
already  effected,  his  experience,  and  the  amount  of  the  bruising 
iutlicted.  3.  Clogging  or  Fracture  of  the  Lithotrite— Clogging 
or  impaction  is  liable  to  happen  with  a  non-fenestrated  instrument 
with  weak  and  narrow  blades.  With  one  properly  made,  with  as 
broad  blades  as  possible,  and  the  male  one  blunt,  roughened,  and 
laterally  bevelled  off,  the  accident  is  unlikely.  When  it  occurs,  it 
must  be  met  by  percussiug  the  instrument,  if  opening  and  closing 
the  blades,  and  thus  freeing  them  in  the  fluid,  is  impossible.  If 
the  impaction  persist,  the  blades  must  be  withdrawn  as  far  as 
possible  by  safely  maintained  traction.  If  no  force  that  is  wise 
will  withdraw  them,  they  should  be  cut  upon  in  the  perineum, 
thrust  out,  unloaded,  and  withdrawn,  and  the  rest  of  the  stone 
removed  as  by  a  median  lithotomy.  If,  owing  to  any  defect  in 
the  instrument,  the  blades,  though  not  clogged,  cannot  be  screwed 
up,  they  must  be  cut  upon  as  above,  thrust  through,  and,  if  pos- 
sible, filed  off.  If  a  blade  break  off,  it  must  either  be  caught 
and  withdrawn  by  another  lithotrite,  or  the  patient  cut  at  once. 
4.  Injury  to  the  Bladder  or  Urethra. 

Complications  after  Litholapaxy  and  Lithotrity.  —  These 
are  much  the  same  as  those  already  given  at  p.  1003,  as  occur- 
ring after  lithotomy.*  The  chief  differences  are  the  greater  lia- 
bility to  rigors  and  urinary  fever,  and  the  greater  frequency  of 
epididymitis.  Bruising  of  the  urethra  has  also  to  be  remembered, 
whether  by  the  instruments,  or,  after  the  old-fashioned  lithotrity, 
by  the  passage  of  fragments. 

LITHOLAPAXY  IN  MALE  CHILDREN. 

The  advisability  of  this  mode  of  treating  stone  has  been  strongly  advocated  by 
■  Surgeon-Major  Keegan,f  who,  after  a  wide  experience  of  large  stones  in  India, 
is  inclined  to  think  that  the  objections  usually  made  to  litholapaxy  in  boys  are 
not  valid.    Thus  :  (1)  as  to  the  smallness  of  the  bladder,  the  bladder  of  a  boy  of 
even  only  three  or  four  is,  as  a  rule,  quite  roomy  enough  to  permit  of  the  efficient 

*  The  same  want  of  space  that  caused  me  to  treat  these,  above,  too  briefly, 
prevents  me  going  into  them  again  here. 

t  Lithulopuxij  in  Male  Children  and  Male  Adults  (Churchill,  18S7)  ;  Lancet, 
1886. 
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working  of  a  small  lithotrite  and  a  medium  or  full-sized  aspirator  if  gently 
worked.  The  bladders  of  boys  with  stones  are,  as  a  rule,  healthy,  and  will  stand 
more  distension  proportionately  to  their  capacity  than  the  bladders  of  old  men. 
{2)  The  extreme  sensitiveness  of  the  mucous  membrane  of  the  bladder  and  urethra. 
Dr.  Keegan  thinks  that,  with  an  anesthetic,  this  may  be  safely  disregarded. 
(3)  The  liability  to  laceration  of  the  mucous  membrane  of  the  bladder  and  urethra. 
This  objection  is,  he  thinks,  a  theoretical  one  only.  (4)  The  small  calibre  of  the 
urethra.  Dr.  Keegan  states  that  not  only  is  the  calibre  of  the  urethra  in  boys  of 
six  or  eight  not  very  small,  but  that  of  boys  of  only  three  or  four  is  sometimes 
very  large.  As  in  men,  the  true  calibre  of  the  urethra  cannot  be  told  unless  the 
meatus,  which  is  sometimes  very  small,  is  incised.  Speaking  generally,  the 
urethra  of  a  boy  from  three  to  six  will  admit  a  No.  7  or  a  No.  8  lithotrite  (Eng. 
scale),  and  that  of  a  boy  of  eight  or  ten  will  admit  a  No.  10,  a  No.  11,  and  even 
sometimes  a  No.  14.  "  With  a  No.  8  lithotrite  and  a  No.  8  evacuating  catheter 
it  is,  I  find,  quite  feasible  to  dispose  of  a  mulberry  calculus  weighing  between 
two  and  three  hundred  grains  in  an  hour's  time.* 

Dr.  Keegan  insists  upon  the  completely  fenestrated  lithotrite  as  being  the  only 
perfectly  safe  instrument  to  use,  as,  with  any  other,  clogging  of  the  blades  is  a 
very  likely  and  a  most  dangerous  complication. 

In  discussing,  in  the  first  edition  of  this  book,  the  advisability  of  surgeons 
adopting,  as  a  general  rule,  this  method  of  dealing  with  stone  in  male  children,  I 
pointed  out  (1)  that  one  very  important  matter,  the  percentage  of  recurrence 
after  litholopaxy  at  this  age,  had  been  left  undealt  with  by  Dr.  Keegan  ;  and 
(2)  that  such  an  individual  experience,  splendid  as  it  is,  can  scarcely  be  taken  to 
furnish  a  rule  to  those  who  only  meet  with  stone  at  comparatively  rare  intervals. 
Dr.  Keegan  has  since  written  on  both  these  points  (Ind.  Med.  Gazette,  Feb.  1890, 
p.  40).+  It  will  be  seen  that,  with  regard  to  the  first  point,  the  fact  that  recur- 
rence after  litholapaxy  in  boys  in  India  is  so  very  small,  is  due  to  the  oppor- 
tunities and  experience,  absolutely  unrivalled  and  never  to  be  known  in  this 
country,  which  fall  to  the  lot  of  surgeons  in  India,  in  treating  stone  in  the 
bladder.  With  regard  to  my  second  point,  that  such  an  individual  experience, 
so  different  to  anything  that  we  meet  with  here,  should  not  mislead  those  who 
only  meet  with  stone  at  comparatively  rare  intervals  to  substitute  litholapaxy  for 
the  eminently  safe  operation  t  which  lateral  lithotomy  has  been  proved  to  be  in 
boys,  Dr.  Keegan  writing  as  follows  confirms  my  opinion  :  "lam  disposed  to 


*  Dr.  Keegan  has  had  constructed  by  Messrs.  Weiss  a  lithotrite,  No.  6  in  the 
stem  and  in  the  angle,  which  will  readily  pass  through  the  urethra  of  the  great 
majority  of  boys  of  between  two  and  three,  and  is  perfectly  capable  of  disposing 
of  stones  weighing  up  to  2  drachms.  A  rather  larger  one  is  No.  6  in  the  stem 
and  No.  8  in  the  angle.  Dr.  Keegan  advises  any  one  wishing  to  give  litholapaxy 
in  boys  a  fair  trial,  to  provide  himself  with  a  set  of  completely  fenestrated  litho- 
trites  running  from  No.  6  to  No.  10  (Eng.  scale). 

+  Dr.  Keegan  in  a  letter  of  later  date  says  that  his  litholapaxies  in  boys  now 
amount  to  125,  with  only  four  deaths.  In  three  of  these  extensive  disorganisation 
of  the  kidneys  was  proved  to  exist.  In  the  fourth  there  were  strong  reasons  for 
suspecting  it.  .  . 

%  Mr.  Bryant,  in  writing  of  the  successes  which  lateral  lithotomy  has  given  in 
children  {Surgery,  vol.  ii.  p.  106)  states  that  during  seventeen  years  100  patients 
had  been  cut  consecutively  at  Guy's  without  a  death.  Another  matter  deserves 
mention.  Cutting  for  stone  is  no  longer  limited,  as  of  old,  to  a  few  great 
centres.  How  many  institutions  in  or  out  of  London,  how  many  cottage 
hospitals,  will  be  provided  with  the  set  of  special  instruments  which  are 
necessary  ? 


STONE  IN  THE  BLADDER  IN  THE  FEMALE. 


1017 


agree  with  Mr.  Jacobson  in  doubting  if  in  Great  Britain  lithotomy  in  male 
children  will  be  replaced  by  litholapaxy.  And  why  ?  Because  to  render  himself 
familiar  with  the  use  of  the  lithotrite,  the  surgeon  must  be  afforded  frequent 
opportunities  of  dealing  with  cases  of  stone ;  and  as  such  opportunities  occur 
only  at  rare  intervals  to  the  majority  of  hospital  surgeons  in  Great  Britain, 
they  will  therefore  very  naturally  cling  to  that  operation  which  is  per- 
formed by  aid  of  the  instrument  with  which  they  are  most  familiar,  the 
scalpel. " 

Owing  to  the  increasing  rareness  of  calculus  in  children  at  the 
present  time,  and  the  fact  that,  as  a  rule,  isolated  cases — and  only 
successful  ones — are  alone  published,  it  is  very  difficult  to  speak 
definitely  about  the  results  of  litholopaxy  in  children  in  European 
surgery.  I  would  call  the  attention  of  my  readers  to  a  paper  by 
Alexandrow  (Deut.  Zcit.  f.  Chir.,  1891,  Bd.  xxxii.  Hft.  5,  S.  6). 
This  surgeon  pex-formed  lithotrity  thirty-two  times  in  boys  between 
one  and  fourteen  years  of  age  in  a  children's  hospital  at  Moscow. 
In  twenty-seven  the  operation  was  successful ;  the  remainder  were 
fatal,  and  in  three  death  occui'red  from  injury  to  the  urethra  during 
the  operation.  Mr.  E.  Owen,  with  praiseworthy  candour,  brought 
a  case  before  the  Medical  Society  (Lancet,  vol.  i.  1891,  p.  665), 
in  which  fatal  rupture  of  the  bladder  had  taken  place  during 
litholopaxy  in  a  boy  aged  four. 

TREATMENT  OP  STONE  IN  THE  BLADDER  IN 

THE  FEMALE. 

Practical  Points. — The  absence  of  any  prostate  or  of  a  fixed  smooth  tri- 
gone-surface  is  of  importance  here,  especially  with  regard  to  lithotrity.  The  aid 
given  by  a  finger  in  the  vagina,  the  dilatability  of  the  urethra,  the  association  of 
calculi  with  foreign  bodies,  are  also  well  known.  It  is  only  occasionally  that 
enlargement  of  the  uterus  or  prolapse  of  the  vaginal  wall  of  the  bladder  interferes 
with  the  treatment  of  stone. 

Operations. 

A.  In  Adults. — We  have  here  the  following  three  methods  to  consider : 
1.  Dilatation.— When  the  stone  is  small— i.e.,  the  size  of  a  filbert,  a  stone 
not  exceeding  f  inch  in  its  largest  diameter— it  may  be  safely  removed  by  rapid 
dilatation  with  Weiss's  instrument  guarded  with  fine  drainage-tube,*  followed  by 
a  finger  (the  little  one  first). 


*  So  as  to  avoid  the  risk  of  splitting  the  soft  parts.  It  is  not  meant  by  the 
above  remarks  that  much  larger  stones  have  not  been  successfully  passed  and  re- 
moved from  the  female  bladder.  Thus,  Dr.  Yelloly  (Med.  Chir.  Trans.,  vol.  vi. 
P-  574)  gives  a  case  in  which  a  stone,  weighing  3  oz.  3A  drs.,  was  extracted  ■'  in- 
continence followed.  Where  large  calculi- e.g.,  of  6  oz.-have  come  away  spon- 
taneously, it  has  been  usually  by  a  process  of  prolapsus  and  ulceration  combined 
We  do  not  yet  know  what  is  the  greatest  dilatation  which  the  female  urethra  will 
safely  bear.  Perhaps  the  limit  given  above  is,  if  anything,  too  small.  Erichsen 
Surgery,  vol.  ii.  p.  1024)  gives  "8  or  10  lines  in  diameter"  as  the  size  of  a  stone 
which  can  be  safely  extracted  by  this  means.  Sir  H.  Thompson  {Syst.  of  Surg. 
vol.  in.  p.  308)  SayS,  «  dilatation  should  never  be  emplovedfor  any  calculus  lamer 
than  a  small  nut  or  a  large  bean  in  an  adult,  which  limits  its  application  to  very 
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2.  Litholapaxy. — By  this  means  calculus  in  the  female  bladder  may  lJe 
most  frequently  and  efficiently  treated.  Thus,  hard  stones  under  an  ounce,  and 
phosphatic  ones  of  a  much  larger  size,  may  be  dealt  with  at  one  sitting.  The 
character  of  the  ring  or  sound  with  the  staff,  the  bite  of  the  lithotrite,  and  the 
condition  of  the  urine  will  aid  here.  A  shorter  instrument  will  be  found  much 
more  convenient  to  work  with.  Where  there  is  much  irritability  of  the  bladder, 
much  difficulty  will  be  met  with  in  keeping  fluid  in  it,  owing  to  the  absence  of  a 
prostate  and  the  shortness  and  directness  of  the  urethra.  The  pelvis  must  be  i 
well  elevated,  the  patient  placed  fully  under  the  anaesthetic,  and  the  finger  of  an 
assistant  should  make  pressure  on  the  urethra.  In  other  respects  the  operation 
resembles  that  already  fully  given  for  the  male  (p.  1008).  The  dilatable  urethra 
admits  a  full-size  evacuating  tube. 

3.  Lithotomy.— This  operation  is  called  for  when  the  stones  are  multiple,* 
when  one  is  large,  especially  if  mainly  hard  as  well,  when  there  is  a  forei^ru 
body  as  a  nucleus,!  when  there  is  great  irritability  with  ulceration  of  the  bladder, 
or  when  a  growth  co-exists. 

Of  the  following  methods— (a)  vaginal,  (&)  supra-pubic,  (c)  urethral,  and  (d)  tin- 
lateral  method  of  Buchanan— the  first  two  only  need  be  alluded  to. 

Vaginal  Lithotomy— By  this  is  meant  extraction  of  a  stone  through  an  incision 
in  the  anterior  vaginal  wall,  behind  the  vesical  orifice  of  the  urethra,  and  thus  not 
interfering  with  this  canal  at  all. 

This  anterior  wall  is  about  4  inches  long  in  the  adult ;  in  relation  with  it 
anteriorly  is  the  urethra,  to  be  felt  as  a  cord  through  this  wall,  behind  this  the 
bladder,  and  farther  back  the  os  and  cervix  uteri.  No  peritonaeum  is  normally  in 
relation  with  this  wall,  as  this  membrane  leaves  the  uterus  half-way  down  to  pass 
directly  on  to  the  bladder.  No  important  vessels  or  nerves  are  met  with  in 
vaginal  lithotomy  ;  but  this,  though  the  simplest  and  easiest  of  all  the  methods 
of  cutting  for  stone,  will  be  but  rarely  called  for,  as  in  all  moderate  stones  in 
women,  litholapaxy  is  usually  available,  while  in  the  case  of  larger  ones,  and  with 
all  calculi  in  female  children,  the  supra-pubic  method  is  indicated,  save  for  tiny 
stones  which  can  be  removed  after  dilatation.  The  only  drawback  of  a  vaginal 
lithotomy  in  women  is  the  risk  of  a  fistula,  but  this  need  only  be  taken  into 
account  where  phosphatic  urine  is  present,  or  where  the  edges  of  the  wound 


few  cases."  Mr.  Bryant  {Surgery,  vol.ii.  p.  120)  states  that,  "in  children,  a  stone 
I  inch  in  diameter,  and  in  adults  1  inch,  may  be  fearlessly  removed  from  the 
bladder  by  rapid  dilatation  and  extraction,  with  the  patient  under  the  influence 
of  chloroform.  I  have  removed  larger  calculi,  2  inches  in  diameter,  by  this 
means,  without  any  injurious  after-effect,  but  it  is  probably  not  wise  to  make  the 
attempt,  the  surgeon  possessing  in  lithotrity  an  efficient  aid  or  substitute.  Uv. 
Keyes  (Intern.  Encycl.  of  Surg.,  vol.  vi.  p.  297)  recommends  not  dilating  the 

urethra  mere  than  f  inch.  . 

*  As  in  Dr.  Galabin's  case  {Oust.  Soc.  Trans.,  April  7,  1880),  in  which  twelve 
large  calculi  and  about  fifty  smaller  ones  were  removed  successfully  by  vaginal 
lithotomy  from  the  bladder  of  a  woman  aged  sixty-one. 

t  As  in  the  large  stone  formed  round  a  hair-pin,  and  figured  (p.  579)  b7  uan 
and  Barbour  in  their  Manual  of  Gynecology.  Here  the  projection  of  the  hair-pin 
on  either  side  of  the  stone  would  indicate,  nowadays,  the  supra-pubic  operation. 
I  have  alluded  to  a  similar  case  in  my  practice  at  p.  1001.  Some  of  my ■  reaoe  » 
may  remember  that  three  years  ago  an  inquest  was  held  in  London  on  the  hoc 
of  a  eirl  who  died  with  an  undetected  calculus  in  the  bladder,  which  dated  to  a 
hair-pin.  The  sarcastic  remarks  of  the  coroner  led  to  some  fM^Jj" 
the  papers,  from  which  it  would  appear  that  these  calculi  are  less  rare  than  ha> 
been  believed. 
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have  been  bruised  during  the  extraction  of  the  stone.  In  either  case  the  calculus 
will  probably  be  a  large  one  or  multiple,  a  condition,  as  already  stated,  which  is- 
better  dealt  with  otherwise.  The  following  case,  which  came  under  my  care  in 
1SS9,  is  a  good  instance  of  how  the  operation  may  be  occasionally  called  for  : 
"  Vaginal  Lithotomy  in  a  Patient  6i  Months  Pregnant ;  Immediate  Suture  of  the 
Wound— Recovery  ;  Normal  Delivery  at  Full  Time  "  [Lancet,  vol.  i.  1889,  p.  628). 
A.  L.,  aged  twenty-seven,  was  sent  to  me  by  Dr.  Montagu  Day  of  Harlow, 
December  7,  1S88.  For  three  years  she  had  had  bladder  trouble— viz.,  hypo- 
gastric pain,  cystitis,  very  frequent  micturition  day  and  night,  with  stoppages  of 
the  stream,  and  acute  suffering  after  the  bladder  was  emptied.  The  patient  was 
extremely  timid  and  nervous,  owing  to  her  four  confinements  having  been 
» tight "  and  lingering.  Craniotomy  had  been  required  with  the  first,  and  with 
another  labour  was  induced  at  seven  months.— December  8.  The  urethra  was 
dilated,  and  the  bladder  explored.  A  calculus,  apparently  an  inch  in  either 
diameter,  was  felt ;  the  bladder  was  extremely  contracted,  with  its  mucous 
membrane  in  places  raw  and  bleeding,  in  others  encrusted  with  phosphates.  It 
was  decided,  for  the  reasons  given  below  (1020),  to  perform  vaginal  lithotomy. — 
December  10.  Twenty-four  hours  after  the  exploration  the  patient  had  recovered 
control  over  her  bladder.  The  vagina  was  thoroughly  syringed  out  with  hydr. 
perch.  (1  to  1000),  the  posterior  wall  was  well  drawn  down  with  a  duckbill 
speculum.  A  straight  lithotomy  staff  (No.  4)  was  then  passed,  and  the  site  of 
the  stone  determined.  A  sharp  hook  was  next  inserted  into  the  posterior  part  of 
the  urethra  so  as  to  drag  the  anterior  wall  of  the  vagina  upwards  and  forwards. 
This,  however,  caused  such  free  oozing  that  it  had  to  be  removed,  and  sponge- 
pressure  applied.  The  bleeding  was  partly  caused  by  the  vascularity  of  the 
parts  due  to  pregnancy,  and  partly  by  that  set  up  by  the  dilatation  of  the 
urethra  two  days  before.  A  sharp-pointed  bistoury,  introduced  so  as  to  avoid 
the  urethra  and  neck  of  the  bladder,  was  carried  into  the  groove  of  the  staff 
through  the  anterior  wall  of  the  vagina  and  fundus  of  the  bladder,  and  then 
backwards  for  nearly  2  inches.  The  gush  of  urine  which  at  once  followed  on  the 
withdrawal  of  the  knife  carried  the  stone  downwards,  and  it  was  extracted  with 
lithotomy  forceps  with  the  utmost  ease.  After  the  bladder  had  been  explored 
with  the  finger,  it  was  repeatedly  washed  out  from  the  wound*  with  diluted 
Thompson's  fluid.  Little  bleeding  had  followed  on  the  incision,  and  it  was  clear 
that  sutures  would  entirely  control  what  remained.  The  vagina  having  been 
well  sponged  out,  the  edges  of  the  incision,  clean  cut  and  without  bruising,  f 
were  adjusted  with  six  salmon-gut  sutures  and  four  of  horsehair.  The  apposition 
was  tested  with  a  fine  probe,  especially  behind,  where  a  little  difficulty  was  met 
with  in  inserting  the  sutures.  Owing  to  the  patient's  straining  at  this  time,  some 
urine  escaped  from  the  urethra,  but  none  came  through  the  wound.  The  vagina 
was  next  thoroughly  syringed  with  a  solution  of  hydr.  perch.  (1  in  3000),  dried  out 
with  aseptic  sponges,  and  dusted  with  iodoform.  To  secure  more  certain  asepsis, 
and  also  to  support  the  wound  and  sutures,  the  vagina  was  lightly  plugged  with 
strips  of  iodoform  gauze.  Though  this  was  clone  with  all  gentleness,  it  was  soon 
after  noticed  that  blood  was  trickling  from  the  vagina.  On  removal  of  the  strips, 
two  small  lacerations  on  the  right  side  of  the  vagina,  near  the  orifice,  the  parts 
here  being  exceedingly  pulpy  and  vascular,  were  oozing  freely.  This  was  arrested 
by  tying  up  the  bleeding  points  with  chromic  gut.  The  vagina  was  again 
irrigated  and  insufflated,  but  no  further  trial  of  plugging  was  made.  As  soon  as 
the  patient  was  replaced  in  bed,  a  soft  catheter  was  inserted  to  empty  into  a 
"  slipper."   The  recovery  was  rapid  and  without  drawbacks.    The  ten  sutures 

*  It  would  be  wiser  to  do  this  from  the  urethra. 

t  Under  less  favourable  conditions  closing  the  wound  may  have  to  be  deferred 
till  the  parts  are  quite  healthy. 


1020  OPERATIONS  ON  THE  ABDOMEN. 


were  removed  on  the  eighth  day  with  the  aid  of  chloroform.    The  catheter  was 
retained  till  the  twelfth  day,  when  the  patient  was  allowed  to  get  on  a  sofa.  She 
left  the  hospital  seventeen  days  after  the  operation.  Dr.  Day  wrote,  on  March  19 
that  the  patient  had  been  safely  confined  without  any  trouble  with  the  litho- 
tomy incision.    The  first  question  to  decide  here  was  whether  to  operate  at  once 
or  to  let  the  pregnancy  (already  advanced  to  six  months  and  a  half)  be  first  con- 
cluded. While  the  stone  itself  was  not  large  enough  to  have  interfered  with  labour 
both  Dr.  Day  and  I  thought  that,  if  the  bladder  were  allowed  to  remain  in  its 
present  state  for  another  two  months  and  a  half,  the  cystitis  would  be  rendered 
much  more  difficult  of  treatment,  intensified,  as  it  was  likely  to  be,  by  a  lingering 
and  difficulb  confinement,  such  as  the  patient  was  liable  to.    It  having  been 
decided  that  it  was  advisable  to  interfere  at  once,  the  choice  lay  between  ( 1 ) 
dilatation  of  the  urethra,  (2)  litholapaxy,  and  (3)  lithotomy.    (1)  Dilatation. — The; 
size  of  the  stone  at  once  put  this  aside.    Though  small  (240  gr. ),  it  was  a  full 
inch  in  one  diameter,  and  just  over  J  inch  in  the  other.    With  such  a  stone  (a 
hard  one,  of  lithic  acid  and  lithates,  there  was  a  very  serious  risk  of  after-incon- 
tinence (especially  when  the  blades  of  a  small  forceps  have  to  be  taken  into  con- 
sideration as  well).    (2)  Litholapaxy. — If  it  had  not  been  for  the  co-existing 
pregnancy,  the  stone  might  well  have  been  thus  dealt  with.    But  as  great 
irritability  of  the  bladder  was  present  in  addition  to  the  pregnancy,  it  was 
thought  that  litholopaxy  was  more  likely  to  require  a  prolonged  anaesthetic  and 
to  cause  greater  disturbance  of  some  important  pelvic  and  abdominal  viscera 
than  the  remarkably  simple  and  rapid  vaginal  lithotomy.    It  will  be  remembered 
that  the  way  in  which  the  anaesthetic  would  be  taken,  and  its  after-results,  were 
more  than  ever  matters  of  uncertainty  in  this  case.    If  the  anaesthetic  had  been 
badly  taken,  we  had  to  face  the  risks,  on  the  on,e  hand,  of  premature  labour  com- 
ing on,  and,  on  the  other,  of  difficulty  in  completing  the  operation,  and  thus  of 
fragments  being  left  behind,  which  would  intensify  the  already  existing  cystitis. 
(3)  Lithotomy— It  being  decided  to  resort  to  this,  the  vaginal  method  was  chosen 
from  its  great  simplicity,  the  small  amount  of  anaesthetic  required,  and  the 
facilities  which  it  gave  for  washing  out  the  bladder  at  the  time  of  the  opera- 
tion. 

Supra-pubic  Lithotomy— -This  has  been  fully  described  at  p.  993.  The  fluid  is 
retained  in  the  bladder  by  finger -pressure  upon  the  orifice  of  the  urethra. 

B.  In  Children— Some  of  the  conclusions  which  Mr.  Walsham  has  drawn  in  a 
very  helpful  paper  {St.  Barthol.  Hosp.  Reports,  vol.  xi.  p.  129)  may  be  quoted  here : 

For  small  stones  rapid  dilatation  under  chloroform  is  better,  as  causing  less 
annoyance  and  inconvenience  to  the  patient.  That  moderate-  and  even  large- 
sized  stones  have  been  removed  by  dilatation,  but  that,  as  incontinence  has 
frequently  followed  from  over-distension,  it  is  not  justifiable  to  subject  the 
patient  to  this  risk.  That,  after  limited  dilatation,  should  the  stone  appear 
larger  than  was  anticipated,  it  may  be  crushed  with  safety  ;  but,  should  crushing 
be  considered  unadvisable  or  impossible,  it  is  better  to  perform  vaginal  lithotomy 
than  subject  the  patient  to  any  risk  of  incontinence  by  over-dilatation.  That  it 
is  not  safe  to  aid  the  dilatation  by  incising  the  urethral  walls.  That  incision  of 
the  urethra  alone,  without  dilatation,  in  whatever  direction  practised,  is 
frequently  attended  with  incontinence,  and  should  therefore  be  abandoned. 
That  moderate  and  even  large  stones  can  be  easily  removed  from  young  children 
by  vaginal  lithotomy,  aided,  if  necessary,  by  dilatation  of  the  vagina,  incision  of 
the  fourchette,  and  crushing  of  the  stone  by  the  wound  made  through  the  septum, 
without  any  risk  of  a  permanent  vesico-vaginal  fistula  so  long  as  the  edges  of  tne 
incision  are  not  bruised  in  the  extraction. 

Mr  Walsham  considers  each  of  the  above  and  several  other  points  separately, 
and  supports  them  with  evidence.    1  think  that  this  tends  to  show,  in  the  case 
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of  vaginal  lithotomy,  that,  though  a  stone  maybe  thus  extracted  after  dilatation 
of  the  vagina,  division  of  the  fourchette,  and  destruction  of  the  hymen,  it  is 
by  no  means 'easy  in  these  cases  to  insert  sutures  satisfactorily.  It  will  be 
wiser,  I  think,  to  make  use  of  the  supra-pubic  operation  in  female  children  for  all 
save  the  very  smallest  stones.  Lithotrity  is  by  no  means  easy  in  these  small 
bladders,  and  the  risk  of  vesico-vaginal  fistula  has  already  been  shown  to  be  very 

^  would  refer  my  readers  to  a  case  of  supra-pubic  operation  by  Mr.  Barwell  in 
a  child,  aged  nine,  from  whom  a  stone  weighing  2$  oz.  was  successfully  removed. 
It  is  interesting  to  note  that  Mr.  Barwell  was  led  to  adopt  the  supra-pubic  opera- 
tion from  his  having  had  within  seven  months  no  less  than  three  cases  of  vesico- 
vaginal fistula  originating  in  the  extraction  of  calculi  during  infancy  and  youth 
by  different  surgeons  (Med.  Ohir.  Trans.,  vol.  lxix.  p.  342). 


CYSTOTOMY. 

Indications. — The  operation  of  opening  the  bladder,  apart 
from  such  cases  as  exploring  for  growth,  foreign  body,  &c,  may- 
be required  in : 

1.  Some  cases  of  cystitis.  When  the  urine  is  fetid  and  slimy. 
When  pain  in  the  bladder  and  penis  is  intense,  leading  to  loss  of 
sleep  and  appetite.  When  there  is  a  high  temperature  and  other 
evidence  of  imminent  septicsemia.  When  all  other  treatment 
has  failed,  and  when  washing  out  is  insufficient  or  unendur- 
able. , 

The  operation  here,  for  the  sake  of  the  kidneys,  must  not  be 
put  off  too  late.  Much  benefit  may  be  obtained  by  irrigating 
the  bladder  freely,  and  afterwards  mopping  it  out  with  a  small 
sponge  and  a  solution  of  silver  nitrate,  5ss  or  5j — Sj- 

2.  Some  cases  of  great  irritability  of  the  bladder  persisting 
after  dilatation  of  a  stricture.  Mr.  E.  Harrison  (Surg.  Dis.  of  the 
TJrin.  Org.,  p.  201)  believes  that  the  continuance  of  the  irritability 
in  these  cases  is  due  to  the  muscular  hypertrophy  which  the 
bladder  has  undergone  in  its  constant  endeavours  to  force  urine 
through  the  obstruction  in  front  of  it,  and  that  the  cystotomy 
is  curative  by  bringing  about  atrophy  or  loss  of  that  muscu- 
larity. 

3.  Some  cases  of  tubercular  cystitis  (p.  979). 

4.  As  part  of  other  operations.  Thus,  in  plastic  operations 
about  the  urethra,  to  keep  the  parts  dry,  the  bladder  may  be 
opened.    I  have  done  this  in  a  case  of  epispadias. 

5.  As  this  operation  will  not  again  be  alluded  to,  I  may  remind 
my  readers  that  cystotomy,  or,  rather,  opening  the  prostatic 
urethra  on  a  staff,  has  been  recommended  by  Sir  H.  Thompson 
(Dis.  of  the  Prostate,  p.  176)  in  those  few  but  most  distressing 
cases  of  enlarged  prostate  leading  to  hourly  catheterism,  cystitis, 
loss  of  sleep,  and  other  aggravated  symptoms. 

6.  Supra-pubic  cystotomy  is  employed  occasionally  in  Hunter's 
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method  of  treating  stricture  by  passing  a  sound  from  the  bladder 
up  to  the  perinamm. 

Supra-pubic  cystotomy  for  drainage  of  the  bladder.  A  helpful 
account  of  this  method  is  given  by  Mr.  Bond  (Lancet,  vol.  ii.  1889, 
p.  260).  The  distended  bladder  having  been  incised  above  the 
pubes  in  the  ordinary  way,  the  urethral  orifice  is  felt  for  with  the 
forefinger,  and  a  curved  staff  passed  until  it  bulges  in  the  peri- 
naaum  just  below  the  bulb.  The  patient  being  placed  in  lithotomy 
position,  the  point  of  the  staff  is  cut  down  upon,  pushed  through, 
and  a  rubber  tube  attached  to  it.  This  tube,  with  one  or  two 
openings  in  it,  is  drawn  through  above  the  pubes.  In  a  few  days 
it  may  be  drawn  into  the  bladder  from  below,  and  a  little  later 
withdrawn  altogether. 

Where  the  supra-pubic  and  perinseal  incisions  have  been  made 
use  of  for  a  stricture  which  cannot  be  dilated  from  the  front,  the 
curved  sound  is  removed  as  soon  as  the  perinteum  has  been  opened, 
and  the  stricture  thoroughly  divided.  A  grooved  director  is  then 
passed  from  the  perinteum  into  the  bladder,  and,  upon  this,  as  a 
guide,  a  full-sized  f  catheter  is  passed  from  the  urethra  into  the 
bladder  and  tied  in.  See  a  case  of  traumatic  stricture  thus  treated 
by  Mr.  Howse  (Clin.  Soc.  Trans.,  vol.  xii.  p.  9). 

The  above  are  instances  of  cases  calling  for  cystotomy.  The 
surgeon  will  have  to  choose  between  three  operations  —  viz., 
median  and  supra-pubic  cystotomy  and  external  urethrotomy.  The 
median  operation  is  almost  always  to  be  preferred  to  the  lateral, 
but  it  is  probable  that  external  urethrotomy  (pp.1001,  1 030)  will 
be  sufficient  in  most  cases  as  to  drainage,  and  it  is  certain  that 
this  operation  is  less  risky  from  shock,  cellulitis,  and  secondary 
hemorrhage.    The  great  object  is  to  drain  the  cavity  thoroughly. 


RUPTURED  BLADDER. 

The  treatment  of  this  hitherto  most  fatal  injury  has  of  late  years  been  cleared 
up.*  Exploratory  operations  and  suture  of  the  bladder  will  be  increasingly 
successful  in  favourable  cases— i.e.,  those  seen  early  and  those  in  which  the 
injury  is  limited  to  the  bladder. 

Two  forms  of  rupture  are  recognised— the  intra-  and  extra-peritonasal.  It  may 
be  well  to  state,  succinctly,  the  symptoms. 

Intra-peritonceal  Rupture.— (1)  History  of  a  likely  injury.  (2)  Inability  to  pass 
water.f  This  power  has,  however,  been  preserved  in  both  varieties  :  naturally  it 
is  seen  most  frequently  and  more  completely  in  extra-peritonasal  cases.    It  is 


*  Especially  by  Sir  W.  MacCormac's  paper,  with  two  successful  cases,  Lancet, 
1886,  vol.  ii.  p.  118.  Many  others  have  followed.  Mr.  Walsham  has  been  able 
to  report  two  successful  cases  ( Trans.  Med.  dir.  Soc,  1886  and  1895.) 

t  Thus  the  rent  may  be  valvular  or  blocked  by  intestine,  &c.  On  all  these  and 
many  other  points  the  reader  should  refer  to  Mr.  Rivington's  writings,  Diet.  oj 
Surg;,  vol.  i.  p.  152,  and  Rupture  of  the  Urinary  Bladder,  for  exhaustive  complete- 
ness and  helpful  information. 
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very  rarely  normal  in  the  intra-peritoneal  ruptures.  (3)  A  little  bloody  urine 
drawn  off  with  a  catheter.  (4)  Difficulty  of  manipulating  an  instrument  in  a 
contracted  bladder.  (5)  If  the  catheter,  hitting  off  the  rent,  be  passed  beyond 
the  bladder,  a  much  larger  quantity  of  blood-stained  fluid  is  withdrawn,  partly 
urine,  partly  serum,  from  irritation  of  the  peritoneum.*  (6)  Speedy  (usually) 
supervention   of    peritonitis.     (7)  Perhaps   fluctuation  and  dulness  in  the 

flanks.  . 

Extra-peritonteal  Rupture.— (1)  History  of  a  likely  injury.  (2)  Inability  to 
pass  water  {vide  supra).  (3)  A  little  bloody  urine  drawn  off.  (4)  The  catheter 
finds  the  bladder  contracted.  (5)  No  tapping  of  a  larger  amount  of  fluid. 
(6)  Evidence  of  extravasation  f  rather  than  of  peritonitis. 

It  must  be  remembered  that  the  following  may  mislead  :  There  may  be  very 
little  pain  complained  of ;  no  sickness ;  a  normal  temperature  ;  the  patient  may 
be  able  to  walk  ;  upwards  of  half  a  pint  of  urine  may  be  drawn  off  night  and 
morning,  and  yet  the  peritoneal  sac  may  contain  much  fluid.  Peritonitis  may 
be  absent  post-mortem,  though  tympanites  be  present  during  life,  and  though 
fluid  be  found  in  the  peritoneal  sac.  The  patient  may  live  as  long  as  five  days, 
apparently  improving,  and  then  die  suddenly. 

The  following  may  be  useful  in  doubtful  cases  : 

Mr.  Walsham,  in  his  second  case  (Trans.  Med.  Chir.  Soc,  vol.  lxxviii.  p.  278), 
to  make  certain  of  the  existence  of  a  rupture,  made  use  of  the  injection  of  air, 
the  injection  of  fluid  not  being  conclusive.  "  For  this  purpose  the  india-rubber 
apparatus  belonging  to  an  ether-freezing  microtome  was  utilised,  the  tube  of 
which  was  attached  to  the  free  end  of  the  catheter.  The  liver  dulness  having 
been  carefully  percussed  out,  a  few  cubic  inches  of  air  were  forced  through  the 
catheter  by  two  or  three  contractions  of  the  rubber  ball.  The  effect  was 
instantaneous.  The  abdominal  cavity  became  distended,  the  liver  dulness 
immediately  effaced,  and  the  whole  abdomen  tympanitic  to  percussion.  The 
patient  fell  into  a  condition  closely  resembling  collapse  ;  he  complained  of  great 
pain,  his  respiration  was  laboured,  and  the  action  of  the  heart  turbulent." 

This  method  was  recommended  by  two  American  surgeons,  Dr.  Morton  and 
Professor  Keen,  independently,  in  1890.  Mr.  Walsham  was  the  first  to 
employ  it. 

Operation. — The  patient  being  under  an  anaesthetic,  the  abdominal  wall 
cleansed  and  shaved,  and  the  parts  relaxed^  a  free  incision,  5  or  6  inches  long  in  ' 
the  adult,  is  made  in  the  middle  line.  The  linea  alba  having  been  divided,  the  recti 
retracted  and  partly  detached  if  needful,  all  bleeding  points  secured,  the  lower 
angle  of  the  wound  and  the  parts  behind  the  pubes  are  carefully  examined  for 
ecchymosis,  extravasation,  &c.  If  neither  of  these  nor  any  collection  of  fluid  is 
found  outside  the  peritoneum,  this  is  opened,  when  a  large  gush  of  fluid  may  be 
decisive.  The  surgeon  now  introduces  one  finger  to  feel  for  the  rent,  and  the  de- 
tection of  this  may  be  facilitated  by  passing  a  short-beaked  sound.    The  rent  will 


*  If  the  flow  through  the  catheter  is  markedly  increased  by  inspiration  and 
diminished  by  expiration,  the  rent  is  probably  a  large  one. 

t  Thus,  if  the  rent  is  in  front,  the  urine  may  be  localized  there  with  circum- 
scribed dulness  ;  or  widely  diffused,  mounting  up  towards  the  umbilicus,  between 
the  abdominal  muscles  and  the  peritoneum  ;  or  passing  into  the  iliac  fosse,  or, 
by  the  canals,  into  the  scrotum  and  thighs. 

I  In  Mr.  Willett's  case  (St.  Barthol.  Hosp.  Reports,  vol.  xii.  p.  209)  much 
difficulty  was  met  with  from  the  rigidity  of  the  abdominal  walls,  and  the  great 
distension  of  the  intestines,  which  kept  crowding  out  of  the  wound,  and  were 
most  difficult  to  replace.  Peritonitis  had  set  in  here,  twenty-four  hours  having 
elapsed  since  the  injury. 
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vary  in  site  and  length,*  and  also  as  to  regularity,  thickening,  &c.    If  it  be 
a  long  one,  and  reach  downwards  towards  the  recto-vesical  cul-de-sac,  the 
introduction  of  a  rectal  bag  (Fig.  273,  p.  994),  may  be  of  assistance.    Sir  W. 
MacCormac  also  found  that  the  bladder  came  up  more  readily  after  the  parietal 
peritoiueum  had  been  transversely  divided  on  each  side.   An  assistant  with  care- 
fully cleansed  hands  may  render  service  at  this  time  by  hooking  up  the  bladder 
with  two  fingers,  while  the  intestines  are  kept  back  with  sponges.    The  rent, 
being  now  in  view,  is  cleansed,  and  sutures  of  fine  carbolized  silk  inserted.  The 
shortest  possible  needle  should  be  employed  here,  owing  to  the  depth  of  the 
wound  and  the  limited  space  there  is  to  work  in.    Mr.  Walsham  in  his  second 
case  found  that  a  T.  Smith's  rectangular  palate-needle  answered  admirably 
in  inserting  the  deepest  sutures.    All  of  these  should  be  put  in  before  any 
are  tied,  and  if  the  first  are  gently  drawn  upon  it  will  facilitate  the  insertion  of 
the  others. t    Sir  W.  MacCormac  used  sixteen  sutures  in  one  case  and  twelve  in 
another,  and  his  success  is  largely  due  to  the  great  care  with  which  they  were 
inserted.    Thus,  they  were  put  in  J  inch  apart,  after  Lembert's  method  (Fig.  183, 
p.  827),  including  the  serous  and  muscular  coats  only,  beginning  at  the  lower 
part,  the  first  and  last  sutures  being  inserted  well  beyond  the  limits  of  the 
injury  so  as  to  prevent  leakage  from  the  extremities.    The  following  precautions 
are  taken  in  passing  them  :  Fine  curved  needles  are  used  in  holders  ;  the  serous 
surfaces  are  carefully  inverted.    The  insertion  of  a  finger  into  the  rent  will 
facilitate  the  passage  of  the  deepest  sutures.    The  sutures  are  passed  through 
the  serous  and  muscular  coats  only.    This  avoids  the  risk  of  traversing  the 
mucous  membrane,  which  in  animals  has  nearly  always  proved  fatal,  because- 
(1)  on  tightening  the  sutures,  the  mucous  membrane  falls  between  the  edges  of 
the  wound  and  hinders  union  ;  (2)  the  urine  may  find  a  channel  through  the 
points  of  passage  of  a  suture,  and  so  into  the  cavity  of  the  peritonaeum  ;  (3)  the 
loop  of  suture  within  the  bladder  is  a  foreign  body,  and  salts  may  be  deposited 

^Wherever  a  gap  appears,  another  suture  should  be  inserted.  If  there  is  time, 
a  few  of  chromic  gut  may  be  inserted  through  the  serous  coat  only.J  but  Sir  W. 
Mac  Cormac  regards  the  double  row  as  unnecessary  ;  8  or  10  oz.  of  boracic  acid 
are  then  injected  into  the  bladder,  to  see  if  it  is  water-tight  ;  or  a  coloured  fluid, 
such  as  Condy's  lotion,  may  be  used.  A  few  more  sutures  may  be  required  till 
'  this  fact  is  absolutely  certain.  The  peritoneal  cavity  is  now  most  carefuDy  wiped 
out  with  sponges  on  ovariotomy  clamp-forceps,  pushed  well  down  into  the  pelvis 
and  the  flanks  till  they  come  out  clean  and  dry  on  squeezing. 

Where  the  surgeon  is  doubtful  about  the  state  of  the  peritoneal  sac,  or  where 
irrigation  has  been  used,  a  glass  tube  should  be  left  in  the  pelvic  pouch  and 
sucked  out.  A  catheter  should  be  passed  at  regular  intervals.  _ 
Cases  occasionally  occur  where  the  neck  and  not  the  body  of  the  bladder  is 
lacerated,  a  fracture  of  the  pelvis  perhaps  co-existing.  Where  there  is  umbflity 
to  pass  water  and  where  it  is  uncertain  whether  a  catheter  enters  the  bladder  it 
will  be  best  to  explore  the  front  and  neck  of  the  bladder  by  a  supra-pubic 
incision  not  opening  the  peritonaeum.  If  blood-stained  fluid  well  up,  and  if  the 
catheter  be  detached  lying  outside  the  bladder,  the  bladder  should  be  opened  and 
a  curved  staff  passed  through  the  urethra  and  cut  down  upon  in  he ,  penwu  ... 
A  drainage-tube  should  then  be  passed  according  to  the  directions  given  at 
p.  1022.  

*  Tn  Sir  W.  Mac  Cormac's  cases  the  rents  were  4  and  2  inches  long, 
t  In  this  case  the  rent  was  in  the  posterior  wall  extending  from  the  summit 
along  the  middle  line  to  the  base  of  the  trigone. 

t  Sutures  through  the  serous  coat  only  invariably  give  way. 
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This  will  drain  the  bladder  effectually,  and  prevent  any  further  escape  of  urine 
The  space  outside  the  bladder,  around  its  neck,  must  be  cleaned  thoroughly  by 
the  supra-pubic  incision,  tamponnaded  with  iodoform  gauze,  and,  if  needful, 
drained  from  the  perinaeum. 


PUNCTURE  OF  THE  BLADDER. 


The  following-  methods  will  be  considered  here  : 

i.  The  Aspirator. 

ii.  Supra-pubic  Puncture. 

iii.  Puncture  per  Rectum. 

iv.  Puncture  through  the  Prostate. 

i.  The  Aspirator. — This  may  be  used  in  cases  of  great 
urgency,  when  the  surgeon  is  compelled  to  relieve  retention  with- 
out regard  to  the  cause ;  when  he  is  without  the  means  of  carry- 
ing out  other  and  perhaps  better  methods ;  it  is  especially  suited 
to  those  cases  in  which  there  is  reason  to  believe  that  urine  will 
again,  in  a  few  hours,  be  passed  by  the  urethra.  Thus,  in 
gonorrhoeal  retention  where  a  catheter  cannot  be  passed,  having 
perhaps  been  clumsily  used,  and  where  relief  is  urgently  required ; 
where  retention  has  supervened  on  a  stricture  of  only  two  or  three 
years'  standing,  this  means  may  be  used  successfully,  giving  time 
for  warm  baths  and  opium  to  act.  In  an  old  stricture,  in  one  of 
traumatic  origin,  or  in  a  case  of  enlarged  prostate,  it  can  only  be  a 
temporary  measure,  and  should  only  be  used  when  other  instruments 
are  not  available. 

The  question  arises,  Sow  far  will  aspiration  bear  repetition  ?  This  is  quite  un- 
certain. On  the  one  hand,  in  a  case  of  prostatic  retention  not  admitting  a 
catheter,  the  patient  being,  throughout,  in  a  most  grave  condition,  Dr.  Brown 
(Brit.  Med.  Juurn.,  May  23,  1874)  used  the  aspirator  fifteen  times  between 
January  2nd  and  12th,  "with  immediate  relief  on  every  occasion,  and  without 
the  smallest  inconvenience  or  injury  from  the  punctures."  Mr.  Hague  [Lancet, 
1885,  vol.  ii.  p.  385),  in  a  patient,  aged  ninety,  with  prostatic  retention  of  forty- 
eight  hours'  duration,  aspirated,  and  continued  to  do  so  daily  for  nearly  five 
weeks,  as  no  catheter  could  be  passed.  Such  numerous  aspirations  caused  no  ill 
effects. 

On  the  other  hand,  in  a  case  of  mine  of  prostatic  retention  in  which  the 
aspirator  had  been  used  only  three  times,  on  the  death  of  the  patient  from 
bronchitis  on  the  fourth  day,  the  third  and  last  puncture  was  found  to  be  leaking. 
Br.  Campbell  (Brit.  Med.  Journ.,  February  21,  1886)  records  a  case  in  which  the 
bladder  had  been  aspirated  twice,  and  internal  urethrotomy  then  performed :  "  pro- 
gress was  good  for  a  day  or  two,  when  some  inflammation  appeared  at  one  of  the 
punctures,  an  abscess  formed,  peritonitis  came  on,  and  the  man  died."  Where 
aspiration  is  to  be  used,  the  condition  of  the  bladder  walls  and  of  the  urine  must 
be  taken  into  account.* 


Mr.  Bennett  read  a  case  before  the  Medico-Chirurgical  Society  (Lancet, 
1888,  vol.  1.  p.  418)  of  extra-peritonaeal  rupture  of  the  bladder  after  aspiration  in 
a  patient  long  the  subject  of  stricture.  The  opinion  of  most  surgeons  present 
seemed  to  be  that  aspiration  was  dangerously  liable  to  leakage,  especially  in  un- 
healthy bladders. 
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If  aspiration  be  made  use  of,  a  fine  needle  should  be  employed,  and  introduced 
just  above  the  pubes  while  an  assistant  steadies  the  bladder  by  pressure  on  either 
side.  The  bladder  must  not  be  allowed  to  become  much  distended  before  the 
puncture  is  repeated,  otherwise  urine  may  be  forced  out. 

ii.  Supra-pubic  Puncture. — This  operation  has  the  advan- 
tages of  being  easily  performed,  of  giving  permanent  relief  if 
desired,  and  of  being  safe.  > 

The  two  objections  brought  against  it  are,  that  (i)  it  gives  bad  I 
drainage,  and  (2)  it  is  liable  to  extravasation.*  Neither  of  these 
is  borne  out  by  facts.  While  the  patient  is  in  bed,  good  drain- 
age can  be  provided  by  turning  him  on  one  side  and  attaching 
tubing  to  the  cannula;  when  the  patient  is  up  (and  a  cannula 
so  placed  is  no  drawback  to  this),  the  power  of  micturition  will 
probably  have  returned.  In  a  few  cases  of  enlarged  prostate 
the  patient  will  be  compelled  to  pass  his  urine  this  way  for  the 
rest  of  his  life,  but  as  soon  as  the  parts  are  consolidated  around 
the  cannula,  or  the  catheter  which  has  replaced  the  cannula, 
micturition,  though  tedious,  will  be  effected  satisfactorily. 

I  may  allude  to  three  cases  out  of  many  in  which  i  have 
used  this  method— two  of  retention  with  stricture,  one  of 
prostatic  retention.  I  consider  it  the  best  ail-round  method, 
and  the  one  of  widest  application  that  we  have.  Its  relief  is  imme- 
diate, safe,  and  simple  withal.  The  two  cases  of  stricture  were 
men  under  forty,  admitted  with  a  history  of  catheterism,  bleeding 
nrethree,  and  recent  false  passages.  On  the  fifth  and  second  day, 
I  was  able  to  pass  a  No.  7  silver,  and,  m  the  third  case  a coudee 
catheter  For  some  cases  of  older  strictures,  especially  if  with 
fistula  and  a  damaged  perineum,  a  longer  rest  is  required,  and 
Mr  Cock's  or  Mr.  Wheelhouse's  operation  is  indicated.  _ 

Operation.-This  is  most  simple.  A  median  puncture  having 
been  made  through  the  skin  just  above  the  shaved  pubes  I  prefer  a 
curved  trocar  and  cannula,  the  latter  carrying  tape-holes,  but  a 
straight  trocar  and  cannula  may  be  used,  through  which  an  8  or  9 
gnm?elastic  catheter,  or,  better,  a  Jacques'  catheter,  is  insert  d; 
fn  four  hours  the  cannula  can  be  removed,  and  a 
to  or  12  introduced,  t  To  keep  the  cannula  firm  at  first  1  insert  a 
Zr  sutmel  the  puncture,  coVer  this 

and  Back  some  strips  of  dry  gauze  around.  I  generally  give  a  little 
"L^eL  but         is  noYt  needed.    The  skin  puncture  is  alone 

painful.   


*  Mr  T.  Smith  [St.  Barthol.  Hasp.  Reports,  vol.  xvii.  p.  291)  writes ; :  "I  have 
seen  no  such  tendency  to  extravasation  ;  °ocarioiu^1^ 
from  leakage  :  this  may  be  met  by  leaving  out  the  cannula  for  a  few  hour, 
allows  recontraotion  to  take  place.  catheter, 

+  If  an  aspirator  has  been  used,  and  1  is  desired  to  replace  it 
a  catgut  bougie  should  be  passed  through      cannula,  J^^J  bougi, 
a  small  gum-elastic  catheter,  with  an  eye  in  its  po 0     the  smaller 
Larger  ones  can  soon  be  got  in,  passing  them  with  terminal  eyes 
ones,  or  by  means  of  a  stylet  (T.  Smith). 
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iii.  Puncture  per  Rectlim.— This  has  the  advantage  of  draining  a  bladder 
well,  but  there  are  such  serious  disadvantages  connected  with  it  that  the  supra- 
pubic operation  is  always  to  be  preferred  to  it. 

Thus,  (i)  it  is  difficult  and  most  unpleasant  to  the  patient  to  retain  the  cannula 
during  defecation  and  passage  of  flatus— the  retention  of  a  cannula  is  liable  to 
cause  troublesome  tenesmus  and  diarrhoea  ;  (2)  when  the  cannula  slips  out  it  is 
diffioult  to  replace  it  ;*  (3)  the  patient  is  kept  in  bed ;  (4)  this  method  is  not 
applicable  to  cases  of  enlarged  prostate.  I  am  aware  that  Mr.  Bryant  (Surgery, 
vol.  ii.  p.  153)  states  that  "  an  enlarged  prostate  is  no  real  obstacle  to  its  perform- 
ance, for  this,  if  necessary,  may  be  perforated  with  impunity."  I  cannot  at  all 
agree  with  the  above,  in  spite  of  Mr.  Bryant's  authority.  Being  one  of  those  who 
look  upon  an  enlarged  prostate,  especially  when  congested  with  retention  and 
surrounded  by  an  enlarged  venous  plexus,  as  a  structure  to  be  treated  with 
great  respect,  I  think  that  there  is  an  undoubted  risk  that  perforating  it  may 
lead  to  septic  phlebitis  and  abscess,  and  to  suppuration  in  already  impaired 
kidneys. 

Mr.  Bryant  (loc.  supra  cit.)  speaks  very  highly  of  puncture  per  rectum,  and  says 
that  the  objections  raised  against  it  are  theoretical  only — viz. ,  abscess  between 
the  bladder  and  rectum,  persistent  fistulous  opening,  injury  to  the  vesiculse 
seminales  or  the  peritonaeum.  I  do  not  deny  that  these  injuries  are  rare,  but,  as 
compared  with  supra-pubic  puncture,  the  drawbacks  which  I  have  given  above 
are  practical  and  undoubted. 

Operation.— If  this  method  is  employed,  Mr.  Cock's  instruments  should  be 
made  use  of— viz.,  a  very  sharp  and  a  blunt  pilot-trocar,  and  a  cannula  with  inner 
tubes  to  keep  the  cannula  in  position  and  to  admit  of  its  being  closed.  The 
patient  being  in  lithotomy  position  and  the  rectum  emptied,  the  surgeon  feels 
for  the  distended  bladder,  behind  the  prostate,  with  his  left  index  finger.  This 
being  kept  in  situ,  he  introduces  the  cannula  and  blunt  pilot  along  the  finger  up 
to  the  point  he  intends  to  puncture.  The  pilot  being  withdrawn,  the  sharp 
trocar  is  introduced,  and,  when  it  is  nearly  up  to  the  hilt  in  the  cannula,  it  is 
depressed  and  then  driven  on  in  a  direction  upwards  and  forwards,  as  if  aiming 
for  the  umbilicus.  The  trocar  is  then  withdrawn,  the  inner  tubes  inserted,  and 
the  whole  secured  with  tapes.    The  urine  is  best  conveyed  away  by  tubing.  . 

iv.  Puncture  through  the  Prostate.— Mr.  R.  Harrison  t  has  advocated 
this  method,  and  published  a  most  successful  case  in  a  patient,  aged  eighty-four, 
with  prostatic  retention.  A  special  straight  trocar  was  introduced  in  the  middle 
line  J  inch  in  front  of  the  anus,  and  pushed  steadily  through  the  prostate  into  the 
bladder,  the  left  index  being  retained  in  the  rectum.  The  cannula  was  removed 
in  nearly  three  months,  natural  micturition  gradually  returning.  Atrophy  of 
the  enlarged  prostate  appeared  to  follow,  and  the  symptoms  were  much  re- 
lieved. 

I  cannot  but  think  that  this  method  runs  the  risk  of  septic  phlebitis  [vide  supra). 
Another  objection  is  that  the  patient  is  kept  in  bed.  Micturition  becomes  natural 
much  more  quickly  after  supra-pubic  puncture. 


Thus,  there  are  two  specimens  in  Guy's  Hospital  Museum  proving,  by  the 
double  puncture  present,  that  this  is  the  case, 
t  Intern.  Encycl.  of  Surg.,  vol.  vi.  p.  414. 
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OPERATIONS  ON  THE  URETHRA  AND  PENIS. 

RUPTURED  URETHRA— EXTERNAL  URETHROTOMY.— 
INTERNAL  URETHROTOMY —CHOICE  OF  OPERA- 
TION EOR  RELIEF  OF  RETENTION.  —  CIRCUM- 
CISION.—AMPUTATION  OF  PENIS. — EPISPADIAS. 
— HYPOSPADIAS. 

RUPTURED  URETHRA. 

In  a  few  cases  the  surgeon  may  succeed  in  passing  a  catheter 
into  the  bladder.    If  he  do  so  in  a  case  where  there  has  been 
much  bruising*  of  the  perinasum  and  extravasation  of  blood, 
a  median  incision  should  still  be  made  to  allow  of  relief  to 
tension  and  escape  of  breaking  down  clots,  and  so  give  good 
drainage.    If  this  is  not  done,  the  probability  is  great  that  a 
little  later,  owing  to  damage  of  soft  parts,  tension  of  blood  clot, 
and  a  little  escape  of  urine  by  the  side  of  the  catheter,  this  step 
will  be  required,  at  a  time  when,  from  the  presence  of  traumatic 
fever,  and  the  condition  of  the  extravasated  blood,  the  occasion 
is  less  favourable.    Again,  though  a  catheter  can  be  passed  at 
the  time,  it  by  no  means  follows  that  when,  owing  to  its  being 
plugged,  or  from  some  other  reason,  it  requires  removal  m  a  few 
days  that  a  fresh  one  can  be  inserted.    An  incision  will  then  have 
to  be  made,  and,  as  already  stated,  under  conditions  less  favour- 

QiIoIg  ■ 

When,  as  is  usually  the  case,  a  catheter  cannot  be  passed  into 
the  bladder,  the  patient  is  placed  in  lithotomy  position,  and  the 
parts  having  been  shaved  and  cleansed,  a  grooved  staff  ot  as  lull 
size  as  the  parts  will  admit  is  passed  as  far  as  it  will  go— *.«., 
the  site  of  the  rupture,  it  is  then  made  to  project  in  the  penxnm 
and  the  surgeon  entering  a  straight  sharp-pointed  bistoury  m  the 
middle  line  at  a  point  I  inch  to  I*  inch  above  the  anus 5,  pus** 
it  on  till  it  strikes  the  groove,  and  then  cuts  along  to  g» 
upwards  and  downwards,  so  as  to  expose  freely  the  spot  at  wmcn 

""•"complete  rupture  of  the  urethra  may  co-exist  with  a  mere  contusion  of  the 
perinceum,  especially  if  much  tenderness  is  present. 
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the  urethra  is  raptured.  As  the  kaife  is  brought  out,  the  skin 
wound  is  enlarged  till  this  is  about  l£  inch  long,  the  lower  end 
beiuo1 1  inch  above  the  anus. 

With  the  finger  clots  are  now  turned  out,  and  retractors  being 
inserted  deeply,  the  wound  is  sponged  out  thoroughly.  A  good 
deal  of  bleeding  may  now  take  place  from  some  wounded  vessel, 
hitherto  closed  by  extravasated  blood,  or  from  the  crus  penis, 
detached  on  one  side  by  the  violence  which  ruptured  the  urethra, 
especially  if  there  be  a  fractured  pelvis.  This  haemorrhage  will 
yield  to  firm  pressure  or  to  forcipressure.  The  anterior  end  of 
the  urethra  is  next  readily  found  by  the  end  of  the  staff,  which 
projects  through  it,  the  finding  of  the  deeper  or  vesical  end,  often 
difficult,  will  be  facilitated  by  careful  sponging,  a  mirror  and 
reflected  light,  pressure  above  the  pubes,  and  the  use  of  fine 
probes  or  straight  gum-elastic  catheters.  This  end  often  pro- 
jects as  a  small  clot  or  bleeding-point ;  at  other  times  it  resembles 
a  partly  twisted  artery.* 

If  it  be  found,  a  catheter  of  as  large  size  as  possible  should 
always  be  introduced,  if  practicable,  from  the  meatus,  and  then 
through  the  vesical  end  of  the  urethra  into  the  bladder,  guided 
by  a  finger  in  the  wound,  a  Brodie's  probe,  or  a  Teale's 
gorget  (Fig.  282).  If  this  be  found  impracticable,  a  catheter 
should  be  passed  into  the  bladder  from  the  wound.  One  of  these 
methods  should  always  be  made  use  of,  if  possible,  as  it  enables 
the  patient  to  be  kept  dry  by  tubing  attached  to  the  catheter. 

But  if  no  catheter  can  be  got  into  the  bladder,  either  along 
the  penis  or  from  the  wound,  the  surgeon  need  not  worry  himself 
as  long  as  a  free  exit  has  been  given  for  the  urine  and  extra- 
vasated blood.  In  these  cases  it  is  not  unusual  for  the  bladder 
to  become  somewhat  distended  during  the  first  two  or  three  days, 
owing  to  the  urine  not  escaping  with  sufficient  freedom,  or  to 
the  closure  of  the  vesical  end  of  the  urethra  from  swelling  after 
the  injury  and  the  manipulations  to  find  it,  or  from  the  patient, 
if  a  child,  shrinking  from  passing  his  water.  This  difficulty  will 
usually  be  met  by  hot  flannels  frequently  applied  to  the  abdomen, 
and  a  few  doses  of  laudanum,  but  if  it  be  evident  that  the  urine 
does  not  escape  with  sufficient  freedom,  the  surgeon  must  again 
examine  the  wound  with  the  aid  of  an  anaesthetic,  clean  out  any 
fresh  clots,  and  again  try  to  find  the  vesical  end  of  the  urethra, 
aided  now,  perhaps,  by  a  better  light. 

If  this  fail,  supra-pubic  tapping  or  aspiration,  or  if  the  patient's 
condition  be  good,  making  a  small  supra-pubic  opening  into  the 
bladder  and  thence  passing  a  short  curved  staff  into  the  perinteum 
and  so  finding  the  vesical  end  of  the  urethra  (p.  1022),  must  be 
resorted  to. 

.   Urethritis  and  cystitis  are  not  uncommon  in  children.  They 


The  farther  back  the  tear,  the  greater,  of  course,  the  difficulty  in  finding  the 
urethra. 
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are  best  met  by,  as  soon  as  possible,  leaving  out  the  catheter  for 
a  while. 

With  regard  to  the  advisability  of  trying  to  use  sutures,  it 
is  always  advisable,  if  possible,  to  draw  the  ends  of  the  urethra 
together  on  the  catheter,  with  a  fine  curved  needle  on  a  holder, 
and  chromic  gut  or  carbolized  silk.  But  this  will  often  be 
found  a  matter  of  great  difficulty,  and  even  impossible.  WheJ 
effected,  it  does  not  diminish  the  need  of  subsequent  regular  use 
of  catheters. 


EXTERNAL  URETHROTOMY  (Figs.  280  to  284). 

This  operation  includes  the  different  forms  of  perinaeal  section 
with  or  without  a  guide— viz.,  Syme's,  Wheelhouse's,  and  Cock's 
operation. 

By  some,  external  urethrotomy  is  reserved  for  those  cases 
such  as  Syme's,  in  which  a  staff  can  be  passed  through  the 
stricture,  and  "  perinseal  section  "  for  those  in  which  no  such 
help  is  available— e.g.,  Mr.  Cock's  operation.  As,  however,  these 
terms  are  readily  confused  by  students,  and  as  in  "Wheelhouse's 
operation  a  staff  is  used,  though  it  cannot  be  passed  through  the 
stricture,  I  think  it  preferable  to  employ  the  term  external 
urethrotomy,  specifying  which  operation  is  meant  by  using  the 
author's  name— viz.,  Syme's  external  urethrotomy,  &c. 

Syme's  External  Urethrotomy.— Here  the  stricture  is  divided  on  a  fine 
staff  {vide  infra)  passed  through  it. 

Indications.— This  excellent  operation  is  strongly  indicated  in  (1)  cases  of 
stricture  which  do  "  not  yield  to  dilatation,  or,  rather,  continue  to  present 
symptoms  after  being  dilated  "-in  other  words,  to  contractile,  irritable,  and 
resilient  strictures,  in  which  dilatation  is  accompanied  with  much  pain,  01  in 
which  it  is  found  that  a  No.  7  can  perhaps  be  passed  one  day  and  only  a  No.  3  a 
day  or  two  after ;  (2)  cases  in  which  rigors  and  constitutional  disturbance  follow 
any  attempt  at  dilatation. 

Operation.-The  patient,  having  been  prepared  by  mild  aperients  and  bland 
liquid  diet  for  the  operation,  is  brought  under  an  anesthetic,  and  while  his  legs 
hang  over  the  end  of  the  table,  the  surgeon  introduces  a  Syme's  staff.   This  Has  a 
narrow  terminal  portion,  which  passes  through  the  stricture,  a  shoulder  which 
rests  upon  the  face  of  the  stricture,  and  a  wider,  stouter  part  above  the  shoulder 
to  make  the  instrument  easier  to  find  in  the  perineum.  The  patient  being  placed 
in  a  good  light,  in  lithotomy  position,  and  the  parts  cleansed  and  shaved, 
surgeon  makes  an  incision  exactly  in  the  median  line  down  upon  the  statt,  expo* 
ing  the  wider  portion  above  the  shoulder.    When  the  surgeon  is  certain  that  this 
is  laid  bare,  he  runs  the  knife  forwards  along  the  groove,  so  as  to  divide  tu 
stricture  completely.    The  staff  is  now  withdrawn,  and  the  rest  of  the  treatmffl 
must  vary  somewhat.    If  the  condition  of  the  patient  admits  of  it  a 
crum-elastic  catheter  should  be  passed  from  the  meatus  into  the  bladdei.  ui 
by  a  finger  in  the  wound  or  in  the  rectum,  or  by  a  grooved  director  passed  iro 
the  perineum.    If  the  irritability  of  the  parts  does  not  admit 
elastic  catheter  must  be  inserted  from  the  perineum,  cut  short,  and  kePr 
with  tapes,  the  urine  running  off,  by  tubing  attached,  into  a  basin  contami  g 
carbolic  acid  ;  or  Prof.  Syme's  curved  perineal  catheter  may  be  employed. 
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first 


Fig.  280. 


As  soon  as  a  catheter  can  be  passed  from  the  meatus,  it  should  be  kept  in  for 
two  or  three  days,  and  changed,  if  needful,  with  an  anesthetic  at  first.  As  soon 
as  possible,  it  should  be  passed  twice  a  day,  and  the  patient  should  be  clearly 
told  of  the  absolute  necessity  which  exists  of  keeping  up  the  good  effects  of  the 
operation  by  the  passage  of  an  instrument  at  regular  intervals,  and  of  occasionally 
reporting  himself  to  his  surgeon. 

Wheelhouse's  External  Urethrotomy.— Here  the  stricture  is 
found  by  a  staff  passed  down  to  it,  and  then  divided  on  a  line 
probe-pointed  director  passed  through  it. 

Mr.  Wheelhouse  {Brit.  Med.  Journ.,  June  24,  1876)  recommends 
his  method  as  having  "  the  advantage  of  greatly  increased  pre- 
cision ;  it  renders  an  operation,  confessedly  hitherto  one  of  the 
most  difficult  in  surgery,  a  comparatively  easy  one,  and  one  which, 
in  my  hands  and  in  those  of  my  colleagues,  has  given  results 
infinitely  more  favourable,  with  an  immediate  and  ultimate  effect 
upon  our  cases,  than  we  had  ever  seen  before  its  introduction." 

Operation. — "The  patient  is  placed  in  lithotomy  position, 
with  the  pelvis  a  little  elevated,  so  as  to  permit  the  light  to  fall 
well  upon  it,  and  into  the  wound  to  be  made.  The  staff  *  (Fig. 
2S0)  is  to  be  introduced  with  the  groove  looking  toward  the 
surface  and  brought  gently  into  contact  with  the  stricture.  It 
should  not  be  pressed  much  against  the  stricture,  for  fear  of 
tearing  the  tissues  of  the  urethra  and  causing  it  to  leave  the 
canal,  which  would  mar  the  whole  after-proceedings,  which 
depend  upon  the  urethra  being  opened  a  quarter  of  an  inch  in 
front  of  the  stricture.  Whilst  an  assistant  holds  the  staff  in 
this  position,  an  incision  is  made  into  the  perineum,  extending 
from  opposite  the  point  of  reflection  of  the  superficial  fascia  to 
the  outer  edge  of  the  sphincter  ani.  The  tissues  of  the  perineum 
are  to  be  steadily  divided  until  the  urethra  is  reached.  This  is 
now  to  be  opened,  in  the  groove  of  the  staff,  not  upon  its  point,  so 
as  certainly  to  secure  \  inch  of  healthy  tube  immediately  in  front 
of  the  stricture.  As  soon  as  the  urethra  is  opened,  and  the 
groove  in  the  staff  fully  exposed,  the  edges  of  the  healthy  urethra 
are  to  be  seized  on  each  side  with  straight-bladed  nibbed  forceps  and 
held  apart.  The  staff  is  then  to  be  gently  withdrawn  until  the  button- 
point  appears  in  the  wound.  It  is  then  to  be  turned  round,  so  that  the  groove  may 
look  to  the  pubes  and  the  button  may  be  hooked  on  to  the  upper  angle  of  the 
opened  urethra,  which  is  then  held  stretched  open  at  three  points  thus  (Fig.  281), 
and  the  operator  looks  into  it  immediately  in  front  of  the  stricture.  While  thus 
held  open,  a  probe-pointed  director  f  is  inserted  into  the  urethra,  and  the  operator, 
if  he  cannot  see  the  opening  of  the  stricture,  which  is  often  possible,  generally 
succeeds  in  very  quickly  finding  it,  and  passes  the  point  onwards  through  the 
stricture  towards  the  bladder.  .  The  stricture  is  sometimes  hidden  amongst  a  crop 
of  granulations  or  warty  growths,  in  the  midst  of  which  the  probe-point  easily 
the  true  passage.    The  director  having  been  passed  into  the  bladder  (its 


(Wheelhouse. ) 


finds 


entrance  into  which  is  clearly  demonstrated  by  the  freedom  of  its  movements), 
its  groove  is  turned  downwards,  the  whole  length  of  the  stricture  is  carefully  and 
deliberately  divided  on  its  under  surface,  and  the  passage  is  thus  cleared.  The 


*  This  is  fully  grooved  through  the  greater  part,  but  not  through  the  whole  of 
its  extent,  the  last  half  inch  of  the  groove  being  "  stopped  "  and  terminating  in  a 
round  button-like  end. 

t  Or  a  common  blunt-pointed  probe  may  be  used.  Occasionally  a  bou-ie 
(No.  2  or  3)  is  useful. 


.J 
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director  is  still  held  in  the  same  position,  and  a  straight  probe-pointed  bistoury 
is  run  along  the  groove  to  ensure  complete  division  of  all  bands  or  other  obstruc- 
tions. These  having  been  thoroughly  cleared,  the  old  diflicultyof  directing  the  point 
of  a  catheter  through  the  divided  stricture  and  onwards  into  the  bladder  is  to  be 
overcome.   To  effect  this,  the  point  of  a  probe-gorget  (Fig.  282)  is  introduced  into 

the  groove  in  the  director,  and,  guided 
Fig.  281.  by  it,  is  passed  onwards  into  the  bladder 

dilatiDg  the  divided  stricture,  and  form- 
ing a  metallic  floor,  along  which  the  point 
of  the  catheter  cannot  fail  to  pass  securely 
into  the  bladder.    The  entry  of  the 
gorget  into  the  latter  viscus  is  signalized 
by  an  immediate  gush  of  urine  along  it. 
A  silver  catheter  (No.  10  or  11)  is  now 
passed  from  the  meatus  down  into  the 
■  wound,  is  made  to  pass  once  or  twice 
through  the  divided  urethra,  where  it  can 
be  seen  in  the  wound,  to  render  certain 
the  fact  that  no  obstructing  bauds  have 
been  left  undivided,  and  is  then,  guided 
by  the  probe-gorget,  passed  easily  and 
certainly  along  the  posterior  part  of  the 
urethra  into  the  bladder  (Fig.  283).  The 
gorget  is  now  withdrawn,  the  catheter  fastened  in  the  urethra  and  allowed  to 
remain  for  three  or  four  days,  an  elastic  tube  conveying  the  urine  away.  After 
three  or  four  days  the  catheter  is  removed,  and  is  then  passed  daily,  or  even- 
second  or  third  day,  according  to  circumstances,  until  the  wound  in  the  perinaeum 

Fig.  283. 


Fig.  282. 


(Wheelhouse. ) 


Teale's  probe-gorget. 


(Wheelhouse. 


is  healed  ;  and  after  the  parts  have  become  consolidated,  it  requires,  of  course,  to 
be  passed  still,  from  time  to  time,  to  prevent  recontraction."  * 

This  will  be  found  a  most  effectual  operation,  but  in  man^casesjhejntnng^ 

*  The  wound  should  be  syringed  occasionally  during  the  operation  witfca 
dilute  solution  of  mercury  perchloride,  and  a  little  iodoform  *«tedu»a« 
close.    If  any  bleeding  is  going  on,  the  wound  should  be  plugged  arou  d  ^ 
catheter  with  strips  of  iodoform  or  sal-alembroth  gauze,  or  Spencer 
forceps  left  in  situ. 
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of  the  mouth  of  the  stricture  is  a  less  simple  matter  than  would  be  gathered  from 
Mr  Wheelhouse's  account.  This  is  especially  the  case  when  the  parts  are 
enwr-ed  and  softened,  as  the  free  oozing  which  is  met  with  under  these  condi- 
tions may  be  most  difficult  to  arrest  even  with  firmly  applied  sponges  on  holders, 
the  slightest  trickling  of  blood  being  sufficient  to  obscure  the  orifice  of  the 
stricture  A  false  passage  at  the  site  of  the  stricture  may  complicate  matters 
very  much,  and  a  stricture  in  the  penile  portion  of  the  urethra  may  prevent  the 
passage  of  the  staff  altogether.  A  good  light,  gentleness  and  patience  are  at  all 
times  requisite. 

Cock's  Operation.— An  external  urethrotomy,  which  opens 
the  urethra  behind  the  stricture,  and  without  a  guide  (Fig.  284). 
The  following,  in  the  words  of  its  deviser,  are  the  advantages 
of  this  operation  so  well  known  to  Guy's  men  (Guy's  Hosp. 
Beports,  1866,  vol.  xii.  p.  267):  "The  bladder  is  reached  without 
any  unnecessary  mutilation  of  the  perinasum.  The  communi- 
cation is  effected  in  nearly  a  straight  line  from  the  exterior  to 
the  cavity  of  the  viscus,  so  that  the  cannula,  which  is  inserted 
and  retained,  can  be  removed  whenever  necessary,  and  can  be 
easily  replaced.  The  functions  of  the  entire  urethra  are  sus- 
pended, and  may  be  kept  in  abeyance  for  an  unlimited  period. 
The  urine  no  longer  finds  its  way  abnormally  through  the  stric- 
ture and  sinuses  of  the  perinasum.  The  tissues  are  no  longer 
subjected  to  constant  irritation  from  infiltration.  The  constitu- 
tional symptoms  are  relieved,  and  time  and  opportunity  are  given 
for  the  removal  by  absorption  of  those  adventitious  products  which 
obstructed  the  urethra,  indurated  the  perinseum,  and  rendered 
the  introduction  of  an  instrument  impossible.  The  pressure  on 
the  kidneys  is  removed,  and,  if  expedient,  the  bladder  may  be 
readily  washed  out,  until  its  lining  membrane  assumes  a  healthy 
character.  The  strictured  and  damaged  portion  of  the  urethra 
being  no  longer  subjected  to  the  constant  pressure  of  urine  from 
behind,  may  probably  so  far  recover  itself  as  to  allow  of  restora- 
tion by  the  ordinary  means  of  dilatation  ;  or,  should  the  canal 
have  become  permanently  obliterated,  the  patient  still  retains  the 
means  of  emptying  his  bladder  through  the  artificial  opening 
without  difficulty  or  distress,  and  at  very  moderate  inconvenience 
to  himself." 

The  following  are  the  cases  to  which  the  operation  is  well 
suited :  Where  the  stricture  has  existed  for  a  number  of  years  ; 
where  the  urethra  has  become  permanently  obstructed  or  destroyed 
by  the  constant  pressure  of  urine  from  behind,  and  by  reiterated 
attempts,  generally  fruitless,  to  introduce  an  instrument ;  where 
extravasation  into  the  perinseum  has  again  and  again  taken  place, 
causing  repeated  abscesses  and  their  consequences,  the  formation 
of  urinary  sinuses  and  fistulas,  until  the  normal  textures  of  the 
permaBum  become  obliterated,  and  are  replaced  by  an  indurated, 
gristly  structure ;  where  the  bladder  has  become  thickened  and 
contracted  by  the  constant  action  of  its  muscular  coat  until  little 
or  no  cavity  is  left,  and  where  the  urine  is  constantly  distilling 
by  drops,  either  through  the  urethra  or  through  one  or  several 
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fistulous  openings,  which  dot  the  surface  of  the  perinamm,  pene- 
trate through  the  indurated  scrotum,  and  even  find  their  way  ti 
the  nates  below,  and  the  region  of  the  pubes  above.  If  unrelieved 
these  cases  invariably  terminate  fatally. 

The  keijdone  of  the  whole  proceeding  is  the  fact  that,  "how- 
ever complicated  may  be  the  derangement  of  the  perinasum,  and 
however  extensive  the  obstruction  of  the  urethra,  one  portion  of 
the  canal  behind  the  stricture  is  always  healthy,  often  dilated,  and 
accessible  to  the  knife  of  the  surgeon.    I  mean  that  portion  of 

the  urethra  which  emerges  from  the  apex  of  the  prostate  a  part 

which  is  never  the  subject  of  stricture,  and  whose  exact  anato- 
mical position  may  be  brought  under  the  recognition  of  the  finger 
of  the  operator." 

Operation. — "  The  patient  is  to  be  placed  in  the  usual  position 
for  lithotomy  ;  and  it  is  of  the  utmost  importance  that  the  body 

Fig.  284. 


Mr.  Cock's  operation.  (Bryant.) 


and  pelvis  should  be  straight,  so  that  the  median  line  may  be 
accurately  preserved.  The  left  forefinger  of  the  operator  is  then 
introduced  into  the  rectum,  the  bearings  of  the  prostate  are  next 
examined  and  ascertained,  and  the  tip  of  the  finger  is  lodged 
at  the  apex  of  the  gland.  The  knife  is  then  plunged  steadily, 
but  boldly,  into  the  median  line  of  the  perinasum,  and  carried 
on  in  a  direction  towards  the  tip  of  the  left  forefinger,  which  lies 
in  the  rectum.  At  the  same  time,  by  an  upward  and  downward 
movement,  the  vertical  incision  may  be  carried  in  the  median 
line  to  any  extent  that  is  considered  desirable.  The  lower  ex- 
tremity of  the  wound  should  come  to  within  -|  inch  of  the  anus. 

"The  knife  should  never  be  withdrawn  in  its  progress  toward? 
the  apex  of  the  prostate,  but  its  onward  course  must  be  steadily 
maintained,  until  its  point  can  be  felt  in  close  proximity  to  the  tip 
of  the  left  forefinger.  When  the  operator  has  fully  assured  him- 
self as  to  the  relative  position  of  his  finger,  the  apex  of  the  pro- 
state, and  the  point  of  his  knife,  the  latter  is  to  be  advanced  with 
a  section  somewhat  obliquely,  either  to  the  right  or  the  left,  and 
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,  ™  hardlv  fail  to  pierce  the  urethra.    If,  in  this  step  of  the 
Sion,  the  anterior  extremity  of  the  prostate  should  be  some- 
!Lt  incised,  it  is  a  matter  of  no  consequence. 
Thl  this  operation  it  is  of  the  utmost  importance  that  the 
be  not  removed  from  the  wound,  and  that  no  deviation  be 
vSe  from  its  original  direction  until  the  object  is  accomplished. 
T  the  knife  be  prematurely  removed,  it  will  probably,  when  rei- 
nserted, make  a  fresh  incision  and  complicate  the  desired  result, 
t  will  be  seen  that  the  wound,  when  completed,  represents  a 
riauo-le ;  the  base  being-  the  external  vertical  incision  through  the 
jerinseum,  while  the  apex,  and  constantly  the  point  of _  the  knife, 
mpinges  on  the  prostate.    This  shape  of  the  wound  facilitates  the 
lest  step  of  the  operation.  . 

"The  knife  is  now  withdrawn,  but  the  left  forefinger  is  still 
•etained  in  the  rectum.  The  probe-pointed  director  is  carried 
hrough  the  wound,  and,  guided  by  the  left  forefinger,  enters  the 
u-ethra,  and  is  passed  into  the  bladder.  A  No.  12  gum-elastic 
jatheter,  straightened  on  its  stylet,  is  slid  along  the  director,  the 
itylet  then  removed,  the  catheter  cut  short,  and  secured  in  position 
vith  tapes." 

While  most  fully  alive  to  the  excellence  of  this  operation,  both 
is  to  speediness  of  relief  and  the  perfect  rest  it  gives  to  damaged 
parts,  I  should  like  to  point  out  to  those  who  are  only  likely  to 
perform  it  occasionally,  (a)  that  it  is  not  such  an  easy  operation 
lis  it  appears;  (b)  that  is  a  severer  operation  than  the  size  of 
he  wound  would  suggest.  Haemorrhage  is  not  very  uncommon 
:rom  the  engorged  condition  of  the  parts,  and  a  low  form  of 
septic  phlebitis  is  not  very  infrequent  after  the  operation.  For 
hese  reasons  I  would  restrict  it  to  the  cases  mentioned  at  p.  1033. 

Complications  and  Causes  of  Failure  after  External  Ure- 
:hrotomy. 

1.  Haemorrhage  (footnote,  p.  1 03 2).  2.  Rigors.  These  should  be 
net  by  warmth,  leaving  out  the  catheter  or  substituting  a  softer 
me ;  plenty  of  diluent  drinks,  washing  out  the  bladder  with  diluted 
Thompson's  fluid  (p.  995),  Dover's  powders,  or  small  injections  of 
norphia,  if  the  condition  of  the  kidney  admits  of  these.  Five  or 
3en  grains  of  quinine  may  be  given  in  milk  every  two  or  three 
hours,  if  it  does  not  excite  vomiting.  3.  Septic  troubles — e.g., 
septic  phlebitis.  4.  Pelvic  cellulitis.  5 .  Persistence  of  a  fistulous 
opening  in  the  perinaBum.    6.  Recurrence  of  the  contraction. 

CHOICE  OF  AW   OPERATION  FOR  THE  RELIEF 
OF  STRICTURE-RETENTION.* 

It  will  have  been  gathered  from  the  remarks  at  p.  1025  that 
mpra-pubic  aspiration  f  may  be  used  in  very  urgent  cases,  and 

*  Supra-pubic  tapping  has  been  already  recommended  for  retention  due  to  an 
snlarged  prostate. 

T  In  the  absence  of  an  aspirator,  an  ordinary  hydrocele  trocar  may  be  safely 
ised. 
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may  be  repeated  safely  once  where  this  fails.  In  many  cases  when 
the  patient  is  still  comparatively  young,  where  the  stricture  is  no 
of  long  duration,  where  there  are  no  urinary  fistulas  or  a  damaged 
perinasum,  the  retention  can  be  relieved  and  the  cure  of  the  stric- 
ture started  by  forcible  dilatation.  Ether  or  A.  C.  E.  having  been 
given,  the  surgeon  takes  a  silver  catheter  with  a  short  beak,  No.  4 
5,  or  6,  and  makes  forcible  steady  pressure  against  the  face  of  th 
stricture.    The  penis  should  be  kept  stretched  by  an  assistant,  sc 
that  the  left  fingers  of  the  surgeon  are  free  to  keep  note  of  the 
middle  line.    After  a  few  minutes,  perhaps  aided  by  a  smaller  siz 
of  catheter,  the  point  is  felt  to  pass  on,  in  the  middle  line,,  without 
any  jump,  and  'without  causing  much  bleeding.   The  surgeon  is  thus 
sure  that  he  has  not  made  a  false  passage,  and  keeping  touch  of 
the  passage  of  the  catheter  down  the  centre  of  the  perinaeum  with 
his  finger  introduces  this  into  the  rectum.    Here  the  pulp  of  the 
finger  keeps  the  tip  of  the  catheter  a  little  up,  and  notices  carefully 
whether  the  instrument  is  in  the  middle  line  and  whether  it  is 
separated  from  the  finger  by  a  due  thickness  of  tissues.    If  these 
points  are  secured  and  the  point  of  the  catheter  moves  freely,  the 
surgeon  may  be  assured  that  he  has  reached  the  bladder.    I  have 
used  this  method  of  careful  forcible  dilatation  repeatedly,  and  think 
most  highly  of  it. 

Where  this  fails,  for  the  large  majority  of  cases  of  retention  duc- 
to  stricture,  especially  where  the  patient  is  under  forty-five,  and  a 
few  days'  rest  will  ensure  the  passage  of  a  catheter,  I  believe  that 
supra-pubic  tapping  of  the  bladder  will  be  the  safest  and  simplest 
operation.  This  will  be  followed  in  four  or  five  days  by  the  passage 
of  a  catheter,  aided  by  an  anaesthetic,  and  guided  by  a  little 
judicious  force,  combined  with  a  knowledge  of  anatomy.  Wheel- 
house's  operation  is  very  highly  spoken  of  by  the  Leeds  surgeons. 
A  good  light  and  especial  instruments  are  essential.  The  cases  to 
which  Mr.  Cock's  excellent  operation  should  be  limited  have 
been  already  pointed  out  (p.  1033). 
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Indications. — Before  specifying  these,  I  would  say  that,  with 
regard  to  the  question  between  external  and  internal  urethrotomy, 
or  the  need  of  either,  it  is  chiefly  a  matter  of  personal  experience. 
In  other  words,  surgeons  who  practise  usually  some  such 
operation  as  that  of  Prof.  Syme,  and  I  confess  I  am  of  the 
number,  when  careful  forcible  dilatation  aided  by  an  anesthetic 
fails,  will  probably  have  as  good  results  as  those  who  resoit  to 
internal  urethrotomy.  As  it  is  a  clean  division  of  the  enure 
stricture  which  is  required,  this  can  be  effected  most  readily,  ana 
with  less  practice,  and  with  simpler  instruments,  by  extern* 
urethrotomy.  But  it  must  be  remembered  that,  after  all.  it  u  w 
so  much  the  division  of  the  stricture,  whether  from  without  ,01 
within,  which  will  be  curative,  as  the  amount  of  perseveran 
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vhich  the  patient  shows  afterwards.  Again,  at  the  commencement 
f  internal  urethrotomy,  each  stricture  must  be  dilated  sufficiently 
0  admit,  in  the  case  of  an  instrument  cutting  from  without 
nwards,  a  split  sound  equivalent  to  No.  2  English,  while  in  instru- 
cts cutting  in  the  opposite  direction,  the  bulb  is  as  large  as 
STo  4  or  5-  This  being  so,  the  cases  must  be  very  few  in  which 
he  surgeon  does  not  find  it  possible,  and  in  which  the  patient  does 
iot  prefer,  to  complete  the  case  by  dilatation. 

Amongst  these  few  cases  are— 1.  Strictures  localised  and  of  the  nature  of 
uinular,  which  (a)  contract  rapidly  after  dilatation,  or  (/3)  in  which  rigors  pers- 
istently follow  attempts  at  dilatation.    2.  Non-dilatable  strictures— e.g.,  some 
raumatic  ones.    3.  Penile  strictures.    These  are  very  elastic  and  shrink  quickly 
fter  dilatation,  and  incision  of  these  strictures  seldom  causes  serious  constitu- 
ional  disturbance.    4.  In  some  cases  where  time  is  an  object,    Thus,  in  young 
subjects  whose  disease  has  not  existed  long  enough  to  alter  the  condition  of  the 
idneys,  cutting  may  be  admissible  for  a  stricture  that  should  be  simply  dilated 
.1 "in  an  older  patient  whose  kidneys  have  undergone  degeneration  (Berkeley  Hill, 
>  Diet,  of  Surg.,  vol.  ii.  p.  727).    5.  According  to  some  (Berkeley  Hill,  loc.  supra 
n  it.),  urethrotomy  affords  a  longer  interval  of  freedom  from  contraction  than  does 
i  ,ny  other  plan  of  widening  a  stricture. 
Contra-indications. 

1.  Strictures  not  localised  and  ring-like,  but  extending  over  a  considerable 
iurface.  2.  A  "  stricture"  in  which  the  difficulty  is  mainly  due  to  congestion,* 
hough  this  is  scarcely  a  stricture  at  all.  3.  A  stricture  accompanied  by 
urethritis. 

I  have  endeavoured  to  point  out  fairly  the  indications  for  internal  urethrotomy, 
suspect  that  this  is  one  of  those  operations  of  which  an  increasingly  frequent 
ise  is  liable  to  lead  to  something  very  like  abuse.  But,  however  this  may  be,  I 
hould  like  to  point  out  first  a  fallacy  as  it  seems  to  me.  Thus,  Sir  H.  Thompson 
Dis.of  JJrin.  Organs,  p.  40)  speaks  of  a  urethrotome  as  "nothing  more  than  a 
ittle  knife  with  a  long  blade  ....  used  precisely  as  we  use  a  scalpel  anywhere 
lse.   Just  as  we  should  use  a  small  knife  in  tenotomy,  without  the  sense  of 

.  ision,  where  it  is  not  necessary,  but  guided  by  the  sense  of  touch,  so  do  I  advise 
•ou  to  act  in  urethrotomy."  No  doubt  this  comparison  is  correct  as  far  as  it 
;oes,  but  its  very  simplicity  is  misleading.  There  can  be  no  real  comparison,  I 
aaintain,  between  division  of  a  tendon,  which  can  always  be  practically  made 
ubcutaneous,  and  that  of  a  stricture,  perhaps  4  inches  from  the  surface,  sur- 
ounded  by  vascular  tissue,  incision  of  which  may  easily  lead  to  hemorrhage  or 
eptic  trouble,  an  incision  which  cannot  from  the  subsequent  flow  of  urine  be 
ompleted  aseptically ,  and  which  implicates  other  parts  in  such  intimate  sympathy 
nth  that  operated  on — e.g.,  the  kidneys. 

Again,  I  would  point  out  that  internal  urethrotomy  is  not  the  simple  affair  that 
t  is  sometimes  represented  to  be.  I  would  refer  my  readers  to  the  experience  of 
me  whose  name  is  associated  with  this  operation.    Mr.  Berkeley  Hill  {Lancet, 

'  >.pril  8,  1876,  p.  524)  speaks  thus  of  a  trial  which  he  gave  to  the  method  of  treat- 
ing early  stricture  by  Otis's  operation  of  internal  urethrotomy  : 
"  All  the  cases  operated  on  were  those  of  long-standing  gleets,  with  contraction 

:•'  n  one  or  more  parts  of  the  spongy  urethra,  and  had  undergone  multifarious 


^  *  As  bearing  upon  the  allied  condition  of  "  spasm,"  Mr.  B.  Hill  {Brit.  Med. 
"urn. ,  1879,  vol.  ii.  p.  S56)  stated  that  if  an  apparently  narrow  bulbo-membranous 
nd  a  penile  stricture  co-exist,  on  the  latter  being  properly  divided,  the  former 
nil  disappear,  having  been  due  to  reflex  muscular  contraction. 
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treatment.   The  number  of  patients  is  sixteen-fifteen  of  my  own  *.r>A 
Dr.  Otis's.    In  live  cases  the  gleet  stopped  after  the  operation  and  the f  °1?  °f 
was  at  the  last  report— taken  in  none  less  than  three  weeks  in  Pdtlent 
months,  after  the  operation-able  to  pass  a  bougie  of  the  estimated  to? 
urethra.    In  short,  they  may  be  claimed  as  cures.    But  of  these  five  tl 
tion  was  serious  to  two  ;  one  had  free  bleeding  for  three  days,  the  otl^ 
attacks  of  rigors.    Of  the  remaining  eleven,  among  whom  Dr"  Otis's  o  ■** 
tion  must  be  included,  the  gleet  persisted  in  all ;  in  several  the  urethra1  T*9*" 
again  to  its  size  before  the  operation,  and  in  some  very  serious  comnlio 
ensued.    In  four  bleeding  lasted  several  days  and  in  one  was  alarming  Th 
patients  had  rigors  ;  in  two  the  shivering  was  unimportant,  being  that  1 
follows  the  first  transit  of  urine  along  the  incised  urethra  in  certain  individ  1 
but  is  not  repeated  or  attended  by  further  consequences.    In  the  third  r 
the  rigors  preceded  abscess  in  the  buttock.    One  patient  had  orchitis    Th  T 
seven  the  operation  might  fairly  be  termed  a  trifle,  causing  no  pain  nor  an v  aft 
fever,  but  in  five  only  was  the  operation  successfal." 

Complications.— (i)  Haemorrhage.  If  severe  this  may  be  met  by  press 
on  the  perinseum,  with  a  pad  or  a  stick  in  the  bed  so  that  the  patient  may  ke"^ 
up  the  compression  himself.  (2)  Perineal  abscess.  (3)  Sloughing  and  perinaS 
fistula.  These  are  very  rare.  (4)  Extravasation.  (5)  Septicemia.  (6)  Epididy- 
mitis. The  first  five  of  these  are  usually  due  to  cutting  too  deeply,  or  to  the 
patient  not  being  sufficiently  prepared  or  unfit  for  the  operation.  The  last,  is 
usually  brought  about  by  injudicious  haste  in  the  use  of  bougies. 

The  essentials  of  a  good  urethrotome  are:  (1)  a  guide  through  the  stricture 
into  the  bladder,  usually  in  the  form  of  a  filiform  guide-bougie,  or  of  a  curved 
•  terminal  portion  of  the  urethrotome,  sufficiently  fine  to  pass  through  the  nar- 
rowest stricture  ;  (2)  a  cutting  edge  which,  at  first  shielded,  can  be  protruded  by 
the  surgeon  as  exactly  as  he  desires  ;  (3)  some  means  of  steadying  the  mobile 
stricture  fibres  as  they  are  divided. 

Two  Chief  Modes  of  Internal  Urethrotomy.— The  stricture  may 
be  divided— (a)  From  without  inwards— i.e.,  towards  the  bladder. 
(b)  From  within  outwards,  away  from  the  bladder.  A  short 
account  of  the  chief  instruments  will  be  given,  and  the  two  methods  briefly 
contrasted. 

a.  Those  Cutting  from  Without  Inwards.— By  this  means  narrower 
strictures  can  be  divided  than  in  the  other  method,  in  which  the  instruments 
used  are  usually  based  on  Civiale's  pattern,  in  which  the  bulbous  end  carries  the 
knife  (p.  1037). 

Most  of  the  urethrotomes  which  cut  from  without  inwards  are  modifications 
of  Maisonneuve's  pattern.  A  fine  hollow  staff  being  guided  through  the 
stricture  by  a  filiform  bougie,  along  the  hollow  staff  a  stylet  carrying  a  triangular 
shield  or  wedge  is  run ;  this  pushed  against  the  stricture  serves  to  steady  it, 
while  it  is  divided  by  a  knife  concealed  in  the  wedge  or  shield. 

One  of  the  best  known  of  the  recent  instruments  on  this  pattern  is  Mr.  B. 
Hill's.  It  consists  of  a  narrow  split  sound,  No.  2  English,  which  can  be  guided 
through  narrow  tortuous  strictures  by  being  attached  to  a  filiform  bougie,  pre- 
viously passed  into  the  bladder.*  Secondly,  a  wedge  runs  along  dovetail  grooves 
between  the  halves  of  the  split  sound.  In  this  wedge  is  concealed  a  knife  that 
can  be  protruded  between  the  halves  of  the  split  sound,  when  the  stricture- 


*  If  it  is  doubtful  whether  the  guide  has  reached  the  bladder,  Mr.  Hill  advises 
to  screw  on  a  No.  A  flexible  catheter  to  the  guide,  and  to  push  the  whole  onwards 
till  the  catheter  has  passed  S  inches  inwards.  A  small  exhausting  syringe  is  then 
applied  to  the  catheter,  and  a  few  drops  of  urine  drawn  through  it. 
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•sue  prevents  their  separation  sufficiently  to  allow  the  wedge  to  pass  on.  The 
edge  *  pushed  up  to  the  situation  of  the  stricture,  in  separating  the  split  sound 
Mens  and  steadies  the  stricture  thoroughly,  while  the  knife  divides  it  to  the 
dth  required  by  the  wedge  to  pass  along. t  If  a  wedge  be  chosen  to  expand 
ie  urethra  to  its  full  natural  capacity,  the  cut  will  not  pass  beyond  the  stricture 
to  the  vascular  erectile  tissue  external  to  it.  The  knife  can  be  applied  to  the 
jper  or  under  surface  of  the  stricture  as  preferred. 

B.  Those  Cutting  from  Within  Outwards. — A  good  representative 
•  these  instruments  is  Sir  H.  Thompson's  modification  of  Civiale's  urethrotome, 
lis  has  a  bulbous  extremity,  from  which  the  blade  is  protruded.  The  stricture 
;ing  sufficiently  dilated  to  admit  a  No.  4  or  5  bougie,  the  bulb  (which  forms  a 
;eful  sound)  is  carried  about  i  inch  beyond  the  stricture,  the  knife  projected, 
id  the  incision  made  by  drawing  it  slowly  and  firmly  outwards — to  the  dis- 
nce  of  i  to  2  inches —generally  along  the  floor  of  the  urethra,  so  as  to  incise 
e  stricture  freely.  A  metallic  bougie  is  then  passed,  and  if  at  any  point  it  is 
sld  closely,  there  is  still  almost  certainly  some  spot  which  needs  touching  with 
e  blade. 

After-treatment. — This  varies  very  much.  Some  surgeons — e.g.,  Sir  H. 
lompson  and  Mr.  Harrison — pass  at  once  and  tie  in  a  full-sized  catheter  for 
renty-four  or  forty-eight  hours,  passing  after  this  a  full-sized  instrument  at 
tervals.  Others— e.g.,  Mr.  B.  Hill — draw  off  the  urine  with  a  full-sized  catheter, 
ter  division  of  the  stricture,  but  tie  none  in.  The  patient  is  ordered  not  to 
icturate  for  eight  hours  if  possible.  By  this  time  the  incision  is  protected  by 
}t  and  plastic  lymph,  and  when  the  bladder  must  be  emptied,  the  patient 
sses  water  in  a  hot  bath,  pain,  spasm,  and  risk  of  tearing  open  the  wound 
ing  thus  avoided.  The  patient  is  kept  in  bed  for  ten  days,  and  about  the 
jhth  day  a  full-sized  bougie  is  passed,  this  period  of  rest  being  insisted  upon  to 
■oid  pain,  bleeding,  and  suppuration. 

Comparison  of  the  two  Methods  of  Internal  Urethrotomy. — 

ith  the  instruments  which  cut  from  without  inwards,  guided  by  a  filiform 
ugie,  narrower  strictures  can  be  attacked  than  by  the  bulbous-ended  urethro- 
me,  cutting  in  the  reverse  direction.  These  latter  have  been  recommended  as 
ving  the  advantage  of  steadying  the  fibres  to  be  cut  by  their  pulling  forwards 
s  parts  which  attach  the  urethra  to  the  pelvis,  as  the  bulbous  end  of  the  in- 
rument  is  drawn  out.  The  stricture  is  thus  pulled  on  by  the  instrument  until 
e  divided  stricture  gives  free  passage  to  the  bulbous  shield  and  the  knife  pro- 
lded  from  it.  Mr.  B.  Hill,  however,  considers  that  "  reliance  cannot  be  placed 
the  simple  straining  of  these  attachments  ensuring  perfect  division  of  the 
•icture  tissue.  A  Civiale's  or  any  other  urethrotome  which  cuts  from  within 
twards  is  very  apt  to  wriggle  its  way  through  a  stricture,  only  scoring  it,  but 
t  perfectly  severing  its  fibres,  and  to  meet  this  difficulty  the  knife  is  often 
rried  more  deeply  than  is  necessary."  Mr.  Hill  further  believes  that  by  cutting 
im  without  inwards  there  is  less  risk  "  of  making  an  incision  through  a  thin 
■er  of  fibrous  tissue  into  erectile  tissue,  in  the  belief  that  a  thick  layer  of  fibrous 
sue  exists,"  and  thus  of  causing  free  haemorrhage. 

While  myself  usually  practising  what,  on  the  whole,  I  believe  to  be  preferable, 
itinuous  dilatation  aided,  if  need  be,  by  external  urethrotomy,  such  as  Prof, 
me's  operation,  I  have,  I  trust,  here  fairly  dealt  with  internal  urethrotomy, 
fore  leaving  this  matter  I  should  like  to  allude  to  the  question  of  time.  In- 
nal  urethrotomy  no  doubt  saves  time  and  trouble  also,  but  it  must  not 

■  The  meatus  must  be  divided,  if  too  small  to  admit  the  wedge. 

'  After  the  first  cut,  the  knife  is  withdrawn  within  the  wedge,  and  only  pro- 

ided  when  a  tight  band  opposes  the  free  passage  of  the  wedge. 
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be  thought  that  the  saving  is  a  large  one.  Thus,  with  regard  to  time 
Mr.  B.  Hill  writes  : *  "It  is  indispensable  that  the  patient  lie  in  bed  continuously 
for  at  least  ten  days,  and  keep  his  room  for  fourteen  days."  Subsequent  regular 
passage  of  a  bougie  is  as  needful  after  internal  urethrotomy  as  any  other  mode  of 
treating  stricture. 

ECTOPIA  VESICAE  AND  EPISPADIAS. 

Owing  to  the  misery  which  this  condition  entails,  the  surgeon  may  always  be  ' 
ready  to  operate,  in  the  hope,  at  least,  of  making  the  wearing  of  a  urinal  earn 
and  efficient,  if  he  cannot  secure  the  formation  of  a  sufficient  cavity  to  retain 
fluid  :  at  the  same  time,  from  the  contraction  resulting  from  his  operation,  a 
partial  or  complete  cure  of  the  hernias,  which  not  unfrequently  accompany  this 
malformation,  may  be  secured. 

jlge, — The  cure  of  the  ectopia  maybe  commenced  after  the  child  is  four  or 
five,  and  should  be  completed,  if  possible,  by  puberty.  In  this  case  the  epispadias 
may  be  taken  in  hand  and  completed  before  adolescence,  when  the  growth  of 
hairs  and  sexual  desires  will  interfere  much  with  the  union  of  the  flaps. 

Unfavourable  Conditions. t 

I.  Large  size  of  the  ectopia,  with  much  bleeding  and  some  purulent  discharge 
from  the  surface.  2.  A  sickly  condition  of  the  patient,  pointing  to  poor  powers 
of  repair,  and  a  waddling  gait  to  wide  separation  of  the  pubes.  3.  Tendency  to 
cough.  This  increases  the  protrusion.  4.  Presence  of  large  herniae.  5.  Secon- 
dary dilatation  of  the  ureters  and  pelves  of  the  kidneys,  with  degeneration  of 
viscera.J  6.  Obstinate  eczematous  rawness.  7.  Small  size  of  the  scrotum.  This 
is  rare. 

Preparatory  Treatment.— If  the  patient  has  passed  puberty,  and  the 
hair  is  at  all  abundant,  depilation  should  be  practised,  and  nitric  acid  applied  at 
intervals  to  the  groups  of  hair-follicles. 

It  may  be  well  also  to  try  and  diminish  the  size  of  the  ectopia  by  the  means 
adopted  by  Mr.  Greig  Smith,  who,  for  some  weeks  previous  to  operation,  kept 
the  patient  on  his  back,  and  the  exposed  mucous  membrane  shielded  with 
green  "  protective  "  coated  with  dextrine,  covering  this  over  with  boracic  lint,  and 
by  this  means,  in  one  case,  the  mucous  membrane  not  only  became  less  angry, 
but  its  upper  half,  almost  as  low  as  the  ureters,  became  covered  with  epidermis 
almost  as  white  as  the  surrounding  skin.§ 

Operation.— An  anaesthetic  having  been  given,  a  median  flap  ||  is  raised  from  the 


*  Diet,  of  Surg.,  vol.  ii.  p.  729.  See  also  the  Lectures,  alike  candid  and  helpful 
in  detail,  by  the  same  surgeon  (Brit.  Med.  Journ.,  1879,  vol.  ii.  pp.  763.  *  . 

t  For  full  information  on  all  these  matters  Mr.  J.  Wood's  articles  (Dui.  (j 
Surg    vol.  i.  p.  425,  and  Med.-CMr.  Trans.,  vol.  Hi.  p.  85)  should  be  consulted. 

+  Mr  Wood  (loc.  supra  cit.)  shows  that  sometimes  the  above  complication 
maybe  recognised  by  the  presence  of  more  albuminuria  than  is  accounted  for 
by  the  amount  of  cystitis.  In  other  cases  no  such  signs  are  present  Outot 
forty  cases,  a  fatal  result,  chiefly  from  this  cause  and  undetected,  followed 

'Tin  another  case,  also  successfully  operated  on,  no  preliminary  treatment  was 
of  any  avail  in  diminishing  the  size  of  the  ectopia  _ 

||  The  shape  and  arrangement,  of  the  flaps  is  excellently  shown  in  pL  n.  ^ 
and  2  accompanying  Mr.  Wood's  paper  (Med.-Chir  ^.  **}$  *J 
illustrations  of  other  flaps  in  a  paper  by  Mr.  Mayo  Robson  (Br,  t .  Xcd.to 

1885.  vol.  i.  p.  222)  will  also  be  found  useful.  And  I  would  direct  mj reao** 
attention  to  a  paper  by  Mr.  W.  Anderson  (Clin.  Soc  Trans,  vol.  xxv.  p. 

which  contains,  as  might  be  expected,  some  very  helpful  drawings. 
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bdonrinal  wall  above  the  exposed  bladder.  Its  shape  resembles  that  of  the 
v-ooden  portion  of  a  fire-bellows,  its  length  is  rather  greater  than  the  distance 
.etween  the  root  of  the  penis  and  the  upper  margin  of  the  exposed  bladder, 
,'hile  its  root  must  be  sufficiently  broad  to  ensure  a  sufficient  blood-supply.  In 
aising  it,  care  must  be  taken  not  to  cut  it  too  thin,  and,  at  the  same  time,  not  to 
■0  too  deeply  with  the  point  of  the  knife,  as  the  tissues  here  are  extremely  thin, 
nd  the  flat,  tense,  expanded  linea  alba  beneath  is  often  very  thin,  and  thus  the 
leritonseal  sac  may  easily  be  opened. 

The  two  groin  flaps  are  next  made,  of  rounded  oval  shape,  with  broad  pedicles, 
he  outer  boundary  of  which  is  sufficiently  carried  out  on  to  the  thigh,  and  then 
n  to  the  root  of  the  scrotum,  to  ensure  its  containing  the  superficial  epigastric 
nd  the  external  pudic  arteries.  The  inner  margins  of  these  flaps  join  those  for 
tie  central  flap  at  about  its  centre,  and  are  then  continued  down  along  the  side 
f  the  urethral  groove  for  about  half  its  length. 

While  these  flaps  must  be  cut  as  thick  as  possible,  care  must  be  taken  to  avoid 
my  subsequent  hernia,  and  they  must  be  sufficiently  detached  to  meet  for  their 
i/hole  length,  without  tension,  in  the  middle  line.  In  raising  them  they  must  be 
andled  as  carefully  as  possible,  whether  with  fingers  or  with  bluntly  serrated 
creeps,  so  as  in  no  way  to  impair  their  vitality.  All  bleeding  having  been 
:opped,  the  flaps  washed  with  boracic-acid  lotion,  and  their  surfaces  allowed  to 
ecome  glazed,*  the  umbilical  flap  is  first  taken  and  folded  down,  with  its  skin 
irface  towards  the  bladder,  evenly  and  without  tension.  It  is  then  stitched  to 
ae  cut  edge  at  the  root  of  the  penis. 

The  groin  flaps  are  then  drawn  inwards,  placed  with  their  raw  surfaces  upon 
le  raw  surface  of  the  umbilical  flap,  and  carefully  stitched  together.  The 
ltures  should  be  many  and  mixed,  of  wire,  carbolised  silk,  fishing-gut,  and 
orsehair.  Wire  has  the  advantage  of  being  non-irritating  and  of  keeping  sweet 
1  a  wound  which  cannot  be  kept  aseptic.  The  sutures  should  be  left  in  for  a 
>rtnight,  and,  in  the  case  of  children,  it  may  be  well  to  give  an  anaesthetic  to 
ike  them  out. 

The  raw  surface  from  which  the  central  flap  was  taken  is  then  closed,  as  far 
5  possible,  with  long  hare-lip  pins  and  twisted  sutures.  The  rest  of  this  wound 
lay  be  closed,  now  or  later  on,  by  Thiersch's  method  of  skin-grafting  (p.  560). 
The  parts  are  then  painted  with  collodion  and  iodoform,  and  sal-alembroth 
auze  applied,  and  the  buttocks  and  hips  smeared  with  eucalyptus  and  vaseline. 
:  any  redness  appear,  wet  boracic-acid  lint  dressings  should  be  made  use  of. 
Prof.  Trendelenberg  (Centr.  f.  Chir.,  No.  49,  Dec.  1885)  published  a  case  of 
^reversion  of  the  bladder  in  which  immediate  union  of  the  lateral  margins  was 
stained  by  previous  division  of  the  sacro-iliac  synchondroses.  By  entirely 
eeing  the  joints  and  breaking  their  sides  free  this  surgeon  has  gained  an 
pproximation  between  the  anterior  superior  spines  of  two  inches  in  a  child  of 
vo  and  a  half.  This  approximation  is  of  course  only  rendered  possible  by  the 
ict  that  the  symphysis  pubis  is  deficient  in  these  cases.  When  the  bones  are 
ius  approximated  the  lateral  margins  of  the  defect  are  pared,  and  brought 
•gether  with  sutures.  This,  when  successful,  effects  a  great  saving  of  time,  and 
>cures  that  the  cavity  of  the  bladder  shall  consist,  save  for  a  narrow  line  of 
:ar  in  front,  of  vesical  mucous  membrane  and  not  of  scar-tissue.  As  a  result  the 
>rmation  of  phosphatic  deposit  is  greatly  diminished.  A  very  interesting 
:count  of  this  operation  has  been  given  by  Mr.  Makins  with  a  successful  case 
Irani.  Med.  Chir.  Soc,  vol.  lxxi.  p.  191).  To  be  successful  the  division  of  the 
<nchrondroses  should  be  performed  early,  e.g.,  before  the  child  is  five. 


*  Spencer  Wells'  forceps  should  be  left  for  five  or>n  minutes  on  any  bleeding 
omts,  and  all  ligatures,  even  of  fine  chromic  gut,  dispensed  with,  if  possible, 
ozing  will  yield  to  firm  sponge-pressure. 

3^ 
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After-treatment. — The  patient  must  be  kept  partly  sitting,  the  shoulders 
being  well  propped  up  and  the  knees  flexed ;  a  bandage  passed  from  the  knees 
around  the  shoulders  will  facilitate  this.  Any  sudden  straightening  of  himself 
by  the  patient  is  fatal  to  a  good  result.  For  the  first  few  days  small  opiates  or 
injections  of  morphia  will  be  required. 

HYPOSPADIAS. 

I  have  only  space  to  allude  to  some  practical  points  which  may  be  useful  to 
surgeon  when  consulted  about  the  advisability  of  an  operation. 

Varieties.— These  are  three,  viz. :  i.  Glandular.— The  opening  is  here 
merely  further  back  than  usual,  the  fraenum  is  absent,  the  glans  broad,  flattened, 
somewhat  recurved,  and  the  prepuce,  often  hood-like,  always  in  a  condition  of 
partial  paraphimosis.  2.  Penile.— Here  the  urethra  is  especially  liable  to  open 
at  one  of  the  three  following  sites  :  (a)  Just  behind  the  glans  ;  (b)  at  the  middle 
of  the  penis;  (c)  at  the  junction  of  the  penis  and  scrotum.  3.  Scrotal.*— Here 
the  cleft  on  which  the  urethra  opens  may  be  either  at  the  junction  of  the  penis 
and  scrotum,  or  involve  the  scrotum  and  perinEeum,  the  former  being  called  peno- 
scrotal,  and  the  latter  perinseo-scrotal. 

When  an  operation  is  under  consideration,  with  a  view  of  rendering  micturition 
and  coitus  normal,  the  surgeon  must  take  into  due  consideration— (a)  the  degree 
of  the  deformity;  (/3)  whether  the  penis  is  fairly  developed  ;,  (7)  whether  it  is 
much  tied  down  ;  (5)  whether  the  testicles  are  present  and  descended;  (e)  how 
far  the  patient's  condition  is  made  miserable  by  rawness  and  eczema  due  to 
impeded  micturition,  and  by  impeded  coitus  ;  and  how  far  there  are  reasonable 
hopes  of  remedying  these. 

Operation  — I  shall  describe  here  that  of  M.  Duplay,  of  the  Lariboisiere 
Hospital.  He  divides  the  restoration  into  the  following  three  stages,  which 
require,  in  order  to  be  successful,  much  time  and  patience  on  the  part  of  both 
surgeon  and  patient :  _  . 

i  Straightening  the  penis  and  formation  of  a  meatus;  ii.  Formation  of  a  eanm 
from  the  meatus  to  the  hypospadiac  opening;  iii.  Junction  of  the  old  and  nan 
canal. 

i  Straightening  the  Penis.-ln  the  penile,  peno-,  and  pernio-scrotal  varieties 
the  penis,  often  short,  is  recurved,t  especially  during  erection,  by  a  band  con- 
sisting partly  of  a  muco-cutaneous  ridge,  corresponding  to  the  absent  urethra, 
and  reaching  from  the  hypospadiac  orifice  to  the  glans.  M.  Bouisson  seems  to 
have  first  pointed  out  the  importance  of  dividing  this,  which  he  did  suo 
cutaneously  (p.  1043).  M.  Duplay  recommends  division  by  an  open  wour^ 
carrying  the  incision  as  deeply  as  needful,  and  states  that  the  corpora  cavernosa 
may  be  incised  to  a  very  considerable  depth,  if  needful  to  secure ^ s -d. 
M.  Duplay's  incision  leaves  a  lozenge-shaped  wound,  which  he  unites  by  sutures 

tFAt  the5  samftime  the  above-named  surgeon  forms  a  meatus.    This  is  done  by 
paring  the  two  lips  of  the  depression  which  represents  the  meatus,  and  umbng 
LseSover  a  bit  of  catheter.    If  the  depression  be  very  shallow,  a  - 
upward  into  the  glans-tissue,  or  two  lateral  ones,  may  be  needed  before 
possible  to  insert  a  catheter,  and  to  apply  sutures  round  it. 

ii.  Formation  of  a  New  Urethra.t-lhe  penis  being  held  up^twoincisions^ 

*  The  above  is  sometimes  divided  into  two,  scrotal  and  perimB ^J^^i 
t  This  recurving  is  also  in  part  due  to  thickening  and  shortening  of  the  cap.u 

of  the  corpora  cavernosa,  and  even  of  the  septum.  rPmin 
-  Several  months,  at  least  five  or  six,  must  elapse  before  the  surgeon  is  eerto 

that  no  recurving  will  occur.    This  disappears  very  gradually. 
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nde  a  little  outside  the  lateral  margins  of  the  mucous  surface  corresponding  to 
the  deficient  urethra,  and  reaching  from  the  glans  to  the  hypospadiac  orifice. 
rv  making  two  transverse  incisions  at  either  end,  two  narrow  quadrilateral  flaps, 

I  a'  fc'  (Fig.  285)  are  dissected  up  towards  the  middle  line  until,  with  their 
mucous  surfaces  turned  inwards  and  their  raw  surfaces  outwards,  they  meet 
without  tension  over,  and  thus  shut  in  a  catheter  passed  from  the  previously 
restored  meatus  to  the  hypospadiac  orifice.  These  flaps  are  now  united  with 
sutures,  partly  of  fine  chromic  gut  and  partly  of  fine  carbolised^  silk,  cut  quite 
short.  From  the  sides  of  the  penis  two  similar  flaps,  c,  d,  c',  d'  (Fig.  285)  are 
dissected  up  from  within  outwards,  till  they  can  be  sufficiently  drawn  inwards 
without  tension  to  cover  over  the  raw  surfaces 
of  the  internal  flaps.  They  are  then  carefully 
united  in  the  middle  line  (Fig.  285).  I  much 
prefer  horsehair  and  fishing-gut  sutures  here, 
well  soaked  previously  in  warm  carbolic  acid. 

In  operating  upon  boys  and  I  consider  nine  to 
fifteen  as  the  best  age,  I  prefer,  in  penile  hypo- 
spadias, to  make  the  new  glans  and  restore  the 
floor  of  the  urethra  at  one  sitting.  Any  points 
where  union  fails  can  he  closed  later.  The 
chief  trouble  is  the  retention  of  the  catheter 
sufficiently  long.  I  have  usually  found  that 
after  the  third  day  the  delicate  mucous  mem- 
brane of  a  child's  bladder  resents  the  catheter, 
—a  very  little  mucus  quickly  plugs  these  small 
instruments — and  a  nurse  must  be  instructed  to 
pass  a  small  india-rubber  catheter  every  two  or 
three  hours.  In  the  intervals  a  short  bit  of 
bougie  is  kept  in  the  new  urethra  and  glans  to 
maintain  the  patency  of  the  canal.  Iodoform 
and  collodion  with  a  dry  dressing  of  iodoform 
gauze  are  the  best  dressing. 

Mr.  Makins  describes  (Lancet,  1894,  vol.  ii. 
p.  1141)  a  method  of  restoring  the  urethra  in  hypospadias,  in  which  Thiersch's 
operation  is  ingeniously  modified.    By  the  use  of  three  tiers  of  suture  not  only 
is  the  new  urethra  built  up  firmly,  but  the  prepuce  is  restored  as  'well. 

iii.  Joining  the  Old  and  Neio  Urethra. — As  soon  as  the  new  urethra  is  thoroughly 
established,  quite  closed,  and  shows  no  sign  of  contraction,  this  last  stage  may 
be  undertaken.  The  edges  of  the  posterior  end  of  the  new  urethra  and  those  of 
the  remaining  orifice  having  been  freely  vivified,  and  a  catheter  passed  from  the 
meatus  into  the  bladder,  the  opening  is  closed  over  it  by  sutures  as  in  stage  ii. 
A  catheter — one  of  Jaques'  pattern  is  least  painful — should  be  kept  in  the  bladder 
if  possible,  till  all  is  water-tight. 


(Bryant.) 
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I  am  unable  to  find  space  for  any  really  full  account  of  the  different  attempts 
to  cure  this  rare  condition.  For  some  points  of  practical  importance  I  would 
refer  my  readers  to  the  remarks  on  hypospadias  (p.  1042). 
Any  attempt  at  curing  epispadias  should  be  divided  into  three  stages,  thus  : 
1.  Straightening  the  Penis. — While  the  penis  is  short,  recurved,  so  as  to  lie  in 
contact  with  the  abdominal  wall,  it  is  no  use  trying  to  complete  the  defective 
urethra.  Attempts  should  be  made  to  straighten  the  penis  by  dividing  it  suh- 
cutaneously  close  to  the  pubes,  each  corpus  cavernosum  being  cut  separately,    1 11 
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the  only  case  in  which  I  practised  this,  in  a  patient  aged  seventeen,  the  hajrnor- 
rhage  was  easily  controlled  by  dry  gauze  and  light  pressure,  but  very  sharp 
tenotomes  must  be  employed,  as  the  erectile  tissue  offers  much  less  resistance 
than  a  tendon.  Bach  corpus  cavernosum  should  be  divided  completely,  and  as 
cleanly  as  possible.  The  penis  must,  for  some  time,  be  kept  fastened  down ; 
improvement  in  its  position  takes  place  gradually,  together  with  increase  in  its 
length,  this  being,  eventually,  more  marked  the  earlier  the  operation  is  per- 
formed. 

ii.  Completion  of  the  Deficient  Urethra  from  the  Meatus  to  the  Epispadiac  Open!,,, 
—The  simplest  way  of  effecting  this  is  by  the  method  of  Thiersch  and  Duplay, 
much  as  in  hypospadias,  to  the  account  of  which  I  would  refer  my  readers.  Two 
narrow  quadrilateral  flaps  extending  from  the  meatus  to  the  epispadiac  orifice 
are  marked  out  and  dissected  up  from  without  inwards  on  either  side  of  the 
open  urethra,  both  being  left  attached  in  the  middle  line.  These  turned  with 
their  muco-cutaneous  surface  inwards,  over  a  small  Jaques'  catheter,  to  form  the 
new  urethra,  and  their  raw  surfaces  outwards,  are  united  in  the  middle  line  with 
numerous  points  of  sutures  cut  short  and  buried  (p.  1043).  Thin  flaps  dissected 
up  from  within  outwards  from  off  the  dorsum  and  sides  of  the  penis  are  then 
drawn  inwards,  raw  surfaces  being  thus  opposed  to  raw  surfaces,  and  kept  in  situ 
by  numerous  points  of  sutures. 

iii.  Junction  of  the  Old  and  New  Canal  by  Closure  of  the  Epispadiac  Openiny.- 
This  is  effected  by  freely  refreshing  the  surrounding  parts  and  suturing  them 
carefully.  Before  the  union  is  complete  several  operations  may  be  required, 
both  for  this  condition  and  hypospadias. 


CIRCUMCISION  (Figs.  286,  287,  288). 

Trivial  as  this  operation  seems,  it  is  so  important,  especially  in 

adults,  to  secure  speedy 
Fig.  286.  healing,  that  it  will  be 

briefly  alluded  to  here. 

Indications. — This  ope- 
ration is  still  not  prac- 
tised often  enough,  espe- 
cially amongst  poorer 
patients,  where  many 
practitioners  still  treat 
phimosis  as  a  matter 
of  but  little  importance. 
Hospital  surgeons  have, 
only  too  often,  opportuni- 
ties of  seeing  the  following 
results  follow  from  the 
above  course  :— (a)  Balan- 
itis and  adhesions.  (0) 
Paraphimosis,  from  the 
forcible  retraction  of  a 
pbimosed  prepuce,  (c)  From  the  impediment  to  ^tuxifcion, 
urethral,  and  vesical  irritation,  and  even  cystitis,  may  b > et  P, 
simulating  the  symptoms  of,  stone,  (d)  Hernia  and  probps 
recti.     (e)   The  sexual  feelings  too   early  induced,  ana 


a,  b,  Shows  the  line  of  incision  by  which  the  pre- 
puce is  removed,  c,  The  point  of  constriction  of 
the  mucous  membrane  which  causes  the  phimosis. 
The  finer  dotted  line  shows  the  mucous  membrane 
lining  the  prepuce  and  covering  the  glans.  (Davies- 
Colley.)  ' 
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habits.*  (/)  Impediments  to  intercourse.  (g)  Intensified  gonor- 
rhoea, chancres,  &c.    (h)  Epithelioma. 

Operation.— This  may  be  performed  in  many  different  ways, 
hut  the  following  points  must  be  remembered  in  every  case  : 
(1)  To  remove  enough  of  the  mucous  layer  of  the  prepuce.  If 
this  be  not  done,  some  tension  on  the  glans  remains,  and  this 
leads,  especially  in  adults,  to  troublesome  erections  which  interfere 
veiy  'much  with  the  process  of  healing ;  later  on,  some  degree  of 
phimosis  is  certain  to  persist.  (2)  Not  to  leave  too  much  tissue 
about  the  fraenum. 

Mr.  Howse  (<?!tf/'s  Sosp.  Reports,  1873,  p.  239)  has  drawn  attention  to  the  fact 
that  the  cellular  tissue  at  this  spot  is  loose,  and  that  the  presence  of  the  freenal 
artery  makes  probable  the  gathering  of  blood  and  inflammatory  effusion  at  this 
spot.  In  children  this  is  a  matter  of  less  importance,  but  in  adults  it  may  lead 
to  the  formation  of  a  tediously  persistent  lump,  interfering  with  the  function  of 
the  organ. 

(3)  Not  to  remove  too  much  of  the  prepuce.  Thus,  it  is  always 
well,  in  adults  especially,  to  leave  enough  to  cover  easily  the  sensi- 
tive papillae  with  which  the  corona  abounds.  Again,  in  the 
diminutive  organ  of  infants,  it  is  very  easy  to  remove  so  much  as 
to  nearly  flay  the  body  of  the  organ. 

The  following  is  a  very  simple  mode  of  operating :  The 
prepuce  having  been  separated  as  much  as  possible  from  the 
glans  with  the  finger  and  thumb,  or  a  stout  probe,  a  pair  of 
dressing-forceps  is  lightly  placed  on  the  penis  at  a  level  with  the 
corona  ;  the  glans  being  next  allowed  to  slip  back,  the  forceps  are 
closed,  and  all  the  prepuce  in  front  of  the  instrument  is  cut  off 
with  a  sharp  scalpel  used  with  a  rapid  sawing  movement.  The 
following  directions  given  by  Mr.  Davies-Colley  (Guy's  Hosp. 
Hqj.,  1892,  p.  164)  are  worth  remembering  at  this  early  and  most 
important  stage  of  the  operation.  "  The  incision  should  begin 
upon  the  dorsum,  at  a  point  corresponding  to  that  part  of  the 
glans  which  is  halfway  between  the  meatus  and  the  corona.  The 
incision  should  be  made  downwards  and  forwards,  so  as  to  leave 
a  sharp  point  in  the  middle  of  the  under  surface  (.Figs.  286, 
287).  The  object  of  this  pointed  projection  is  to  fill  up,  subse- 
quently the  triangular  interval,  which  is  otherwise  left  when  the 
portion  of  the  mucous  membrane  of  the  prepuce,  to  which  the 
fraanum  is  attached,  is  removed.  The  blades  being  at  once  re- 
moved, the  mucous  membrane  is  then  slit  up  with  a  director  and 
scissors  or  a  sharp-pointed  bistoury,  f  this  incision  running  up  to, 
but  not  beyond,  the  corona.  The  mucous  membrane,  if  still 
adherent,  must  be  peeled  in  two  flaps  from  off  the  glans,  this 

*  Prof  Sayre  ( Orthopcedic  Surgery,  p.  14)  describes  cases  in  which  paralysis  of 
certain  groups  of  muscles,  leading  to  talipes  and  other  deformities,  followed  on 
early  sexual  excitement,  due  to  phimosis.  See  also  the  case  recorded  by  Mr. 
Hilton  (Rest  and  Pain,  p.  276). 

t  It  is  well  at  this  stage  to  make  tension  on  the  loose  prepuce  with  two  pairs 
of  dissecting  forceps,  and  thus  secure  a  clean  section. 
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Fig.  287. 


detachment  being  effected  by  the  finger  and  thumb,  or  by  a  stout 
probe  swept  round.    The  cut  edges  of  the  prepuce  are  then 

rounded  off  with  scissors,  which  follow 
the  curve  of  the  glans  as  far  as  the 
framurn.  Just  a  frill  of  mucous  mem- 
brane, and  no  more,  should  be  left  all 
the  way  round  the  corona  (Fig.  288).  , 
Enough  prepuce  should  be  left  to  cover 
over  the  corona-papillae,  and  to  admit  of 
easy  stitching.  Chromic  gut  and  horse- 
hair make  the  best  sutures.  Very  fine 
needles  should  be  used,  and  the  sutures 
passed  quickly  through  skin  and  mucous 
membrane  with  a  stabbing  movement, 
The  pointed  process  of  skin  [&)  aD(j  without  bruising  the  edges  with 

is  shown  adjusted  in  the  angle  forcepS>  In  passing  the  Sutures  anv 
leftbytheremainsofthetonum.  bleedin„_points  muat  he  transfixed,  ancl 
The  dotted  line  (b,  d,  e)  shows    U1CCU1U6  1  '  . 

the  edge  left  on  the  skin  and  the  the  abundant  cellular  tissue  *  kept  111 

triangular  bare  surface  which  has    its  place  With  the  point  of  a  probe.  The 

to  heal  by  granulation  unless  frsenum  is  now  attended  to,  the  prepuce 

precautions  are  taken  to  preserve  wb^cn  js  gtill  attached  here  being  Cut 
the  triapgular  flap  of  skin  as  carefuUy  by  V-shaped  Cuts,  point- 

directed  above.    (Davies-Colley.)    <**VCV  ^  J     J  .        .  1  , 

v  ing  forwards,  and  leaving  just  enough 

flaps  to  carry  the  sutures  and  no  more.  The  frasnal  artery  can 
usually  be  secured  by  transfixing  it  with  one  of  the  sutures ;  if 

not,  it  is  readily  tied  with  a  fine 
Fig.  288.  chromic-gut  ligature. 

I  much  prefer  interrupted 
sutures  of  chromic  gut  for  cir- 
cumcision; a  continuous  suture 
often  gives  good  results  in 
healthy  subjects,  but  the  former 
has  the  great  advantage  that  one 
or  two  can  be  removed,  if  needful, 
without  interfering  with  the  rest. 
The  majority  soften  away. 

One  of  the  following  dressings 
will  be  found  the  best.    I  like 
most  of  all  the  dry  gauze  dressing 
advised   by  Mr.    Ballance  ($. 
Thomas's  Hosp.  Bcports,  vol.  xvi.  p.  198),  kept  in  place  by  iodoform 
and  collodion.    When  the  parts  are  at  all  swollen,  or  where  erec- 
tions are  likely  to  be  troublesome,  I  prefer  boracic-acid  dressings, 
two  layers  of  boracic-acid  lint  wrung  out  of  an  iced  saturated  solu- 


The  penis  after  the  edge  of  skin  has 
been  sutured  to  the  frill  of  mucous  mem- 
brane left  along  the  corona.  (Davies- 
Colley.) 


*  This  must  on  no  account  be  cut  away,  as  in  it  run  the  vessels  to  the  prepuce. 
All  bleeding  must  be  stopped,  especially  in  adults,  or  extravasation  of  blood  m 
the  loose  connective  tissue  leads  to  tension,  cutting  through  of  sutures,  . 
sloughing. 
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tion  of  the  lotion.  The  deeper  layer  has  a  hole  cut  to  allow  of 
micturition  and  is  only  removed  by  the  surgeon,  the  outer  one 
envelops  the  whole  penis,  and  may  be  removed  and  re-wetted  by 
the  patient,  though  usually  it  is  sufficient  for  him  to  keep  it  wet  by 
dropping  on  a  little  lotion  from  time  to  time.  For  children  and 
hospital  practice  I  have  come  to  the  conclusion  that  on -the  whole 
nothing  answers  better  than  carbolic  oil.  The  dressing  is  not 
disturbed  for  two  or  three  days,  and  the  mother  has  instructions 
to  keep  it  moist  by  oil  dropped  on  at  intervals. 

After  circumcision  the  patient  should  rest  as  much  as  possible. 
Thus,  an  adult  should  stay  in  bed  for  forty-eight  hours  and  keep 
on  the  sofa  for  a  week,  alternate  stitches  being  removed  at  intervals. 
If  he  insist  on  getting  about  too  early,  he  must  run  the  risk  of  the 
parts  remaining  long  cedematous  and  tender.  And  for  this  reason, 
with  hospital  patients,  who  have  to  come  backwards  and  forwards, 
early  and  complete  healing  is  not  to  be  expected. 


AMPUTATION  OF  THE  PENIS  (Figs.  289-292). 

Indication. — Epithelioma  of  penis. — I  would  refer  my  readers 
to  the  remarks  made  at  p.  360  on  the  pre-cancerous  stage  in 
epithelioma  of  the  tongue.  Though  epithelioma  of  the  penis  is 
much  less  common,  lives  are,  here  also,  too  often  lost  by  allowing 
the  case  to  get  beyond  this  stage.  Any  suspicious  excoriation, 
ulceration,  or  wart  should  be  early  destroyed  with  the  acid  nitrate 
of  mercury,  or  excised.  Where,  after  this  treatment,  satisfactory 
healing  does  not  take  place,  early  and  thorough  removal  of  the 
part  should  be  performed.  There  should  be  no  dangerous  waiting, 
because  the  surgeon  is  unable  to  satisfy  himself  whether  the  case 
is  one  of  inflammatory  induration  or  infiltration  from  new  growth. 
In  such  cases,  especially  where  there  is  a  doubtful  history  of 
syphilis,  much  valuable  time  has  been  often  lost  with  drugs, 
which,  even  if  the  lesion  does  date  back  to  some  long-past 
syphilis,  are  quite  useless  if  epitheliomatous  ulceration  has  set  in. 
Furthermore,  the  longer  ulceration  continues,  the  more  extensively 
will  the  inguinal  glands  be  involved.  In  such  cases,  though  the 
penis  may  be  satisfactorily  operated  upon,  disappointment  will 
speedily  follow,  owing  to  the  outbreak  in  the  inguinal  regions. 
Scarcely  any  surgical  case  presents  a  close  more  distressing,  both 
to  the  patient  and  those  around  him,  than  one  of  breaking  down 
of  epitheliomatous  glands,  owing  to  the  hideous  ulceration,  the 
noisome  discharge,  and  the  steady  decay  of  bodily  strength. 

In  a  very  few  cases,  when  the  disease  commences  around  the 
meatus,  it  may  still  be  possible  to  remove  the  affected  part  without 
interfering  with  the  body  of  the  penis.  It  seldom  happens,  how- 
ever, that  we  see  the  case  early  enough  for  this,  and  it  is  usually 
necessary  to  remove  the  whole  of  the  glans  and  more  or  less  of  the 
corpora   cavernosa.    Before  doing  this,  the  prepuce,  unless  it 
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admits  of  being  retracted,  should  invariably  be  laid  open,  so  as  to 
expose  the  growth  and  make  quite  sure  of  its  real  nature. 
Operations. 

I.  Galvanic  Cautery.— I  am  aa  much  against  this  method  here  as  in  the 
case  of  the  tongue  (p.  375).  The  dread  of  haemorrhage  still  induces  some  to 
resort  to  it ;  it  is  not,  however,  a  sure  preventive.  Sharp  bleeding  has  followed 
a  few  hours  after  the  operation,  and  also,  later  on,  during  the  detachment  of 
sloughs ;  furthermore,  this  operation  leaves  a  much  more  troublesome  and  sloughy 
wound  than  the  knife.  This  is  not  a  matter  of  slight  importance  in  these 
patients,  in  whom,  usually  advanced  in  years  or  prematurely  aged,  pulled  down 
in  health,  and  often  depressed  in  mind,  tedious  healing  of  the  wound  (which  it  is 
difficult  to  keep  sweet)  involves  a  prolonged  keeping  the  patient  on  his  back 
with  the  risks  of  broncho-pneumonia,  erysipelas,  &c.    The  need  of  a  special, 


Fig.  289. 


Flap  amputation  of  the  penis.  The  appearance  of  the  stump,  with  the  urethra 
slit  up  and  stitched  in  situ,  is  shown  above.  The  flap  has  been  raised  too  near 
the  disease  below. 


expensive  instrument,  and  the  unpleasant  fcetor  of  the  operation,  are  also 
objections. 

If  the  surgeon  make  use  of  it,  a  No.  4  or  6  catheter  should  first  be  passed ;  the 
loop  of  wire  is  then  tightened  around  the  penis,  well  behind  the  disease,  and  kept 
there  by  one  or  two  pins.  When  the  current  is  passed,  care  must  be  taken  that 
by  tightening  the  wire  very  slowly,  and  watching  the  amount  of  heat,  the  vascular 
structures  are  not  severed  too  quickly ;  otherwise  haemorrhage,  very  difficult  to 
arrest  on  a  seared  surface,  is  certain  to  follow.  The  catheter  is  cut  through  by 
the  heated  wire,  and  the  urethra,  thus  maintained  patent,  is  slit  up  and  stitched 
as  directed  below. 

II.  Circular  Amputation.--This  gives  good  results,  though  not 
equal,  in  my  opinion,  to  those  which  follow  the  flap  method.  The 
vessels  being  commanded,  the  skin  is  drawn  a  little  forward  to 
prevent  any  superabundance  afterwards,  and  the  amputation  is 
effected  by  a  single  sweep  of  the  knife.  The  vessels  and  the 
urethra  are  treated  as  directed  below. 

III.  Flap  Amputation  (Figs.  289,  290).— This  method  has  been 
followed  by  rapid  healing,  and  has  given  an  excellently  covered 
stump  in  the  eleven  cases  in  which  I  have  made  use  of  it.  Hemor- 
rhage having  been  provided  against  by  one  of  the  above-given  means, 
the  surgeon  enters  a  narrow-bladed  knife,  at  a  point  well  behind 
the  disease,  between  the  corpus  spongiosum  and  the  corpora 
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cavernosa,  and  then  cuts  forward  and  downwards  for  about  f  inch. 
From  this  small  inferior  flap  the  urethra  is  dissected  out.  A  flap 
of  skin  is  now  cut  from  the  dorsum  and  sides  of  the  penis,  re- 
sembling in  miniature  the  upper  skin-flap  in  amputation  of  the 
thigh.  This  flap  being  held  back,  the  corpora  cavernosa  are 
divided  vertically  upwards  on  a  level  with  the  point  of  transfixion. 
Any  vessels  which  can  be  seen  are  now  tied  with  chromic  gut  or 

KiG.  290. 


A  case  of  amputation  of  the  penis  by  the  flap  method  one  year  and  a  half  after 
the  operation.  Scars  of  operations  for  the  removal  of  glands  (enlarged  inguinal 
glands  were  removed  at  the  time  of  the  operation)  are  seen  in  either  groin.  The 
two  dots  mark  the  points  where  drainage  tubes  were  brought  out.  The  patient 
died  two  years  after  the  amputation  of  gland  disease.  There  never  was  any 
recurrence  in  the  penis.    [Diseases  of  Male  Organs  of  Generation.) 

carbolized  silk.  On  removal  of  the  drainage-tube,  clamped  with 
Spencer  Wells'  forceps,  and  securing  any  spirting  vessels,  free 
oozing  often  takes  place,  but  ceases  spontaneously.  All  hemorrhage 
being  arrested,  the  upper  flap  is  punctured,  and  the  urethra  drawn 
through  the  face  of  the  flap,  slit  up,  and  stitched  in  situ.  The 
two  flaps,  upper  and  lower,  are  then  united  by  a  few  points  of 
carbolized  silk  and  horsehair  suture. 

This  method  secures  a  natural  skin-covering  for  the  severed 
corpora  cavernosa,  and  prevents  the  delay  and  irritation  which 
healing  by  granulation  entails.  A  similar  operation  was,  long  ago, 
suggested  by  Prof.  Miller  of  Edinburgh,  but  this  surgeon  cut  his 
nap  from  below.  If,  as  I  have  recommended,  the  flap  is  taken  from 
above,  the  skin  will  be  found  to  fall  into  position  more  readily  over 
the  raw  surfaces  of  the  corpora  cavernosa.    After  all  these  opera- 
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tions  the  patient  should  pass  a  short  piece  of  bougie,  at  regular 
intervals. 

Occasionally,  severer  operations  are  entirely  justifiable. 

Thus,  where  the  penis  is  involved  as  far  back  as  the  scrotum,  the  entire  penis 
should  be  extirpated,  if  the  inguinal  glands  are  not  seriously  involved,  and  if  the 
powers  of  repair  are  satisfactory.  The  patient  being  in  lithotomy  position,  the 
scrotum  is  to  be  split  deeply  along  the  whole  length  of  the  raphe-,  and  the  corpus 
spongiosum  carefully  dissected  out.    This  step  may  be  facilitated  by  passing  a 

Fjg.  291. 


Appearance  of  parts  after  amputation  of  two-thirds  of  the  penis  by  splitting  the 
scrotum.  The  patient  refused  castration.  The  urethra  is  at  the  lowest  part  of 
the  scar.    [Diseases  of  Male  Organs  of  Generation. ) 

largesound.    When  the  triangular  ligament  is  exposed,  the  ab  ove  .^trument ^ 
removed,  and  the  corpus  spongiosum  which  has  been  dissected  out  is  ^ J^J 
enough  being  left  to  bring  out  in  the  perineum.    By  means  of  a  blunt ^sector, 
the  crura  arf  then  detached  on  either  side  from  the  pubic  arch,  and  the  inc.ion 
.  being  prolonged  around  the  penis  above,  the  suspensory  ligament  is  ^eflV 
the  dorsal  arteries  secured.    The  cut  end  of  the  corpus  spongiosum  _  s  no     ht up 
and  stitched  in  the  posterior  part  of  the  scrotal  incision  and  all  the  re.  t  0 
wound  closed  by  sutures.    Drainage  must  be  provided  by  a  small  tub  .  0  b 
horsehair  drains.    Similar  operations  to  theabove  have  been 
occasions,  but  the  important  modification  of  *»<*^  °* "^Zs^tov^ 
ensuring  complete  removal  of  the  cancerous  organ  and  its  capsule,  a. 
5 Z  tL  notice  of  English  surgeons  by  Mr.  Gould  (iW  **^*g& 

In  most  cases  of  amputation  of  the  penis  the  patient  mu 
wise  in  consenting  to  castration— an  operation  which  will 
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many  cases  largely  to  their  comfort,  and  at  a  very  slightly  increased 
risk.   (Wheelhouse,  Brit.  Med.  Journ.,  1886,  vol.  i.  p.  187.) 

Question  of  Removing  Enlarged  Glands.  —  These  should 
always  be  extirpated  as  soon  as  it  is  probable  that  the  enlargement 
is  not  merely  inflammatory.  A  week's  watching,  with  rest,  lead 
lotion,  or  the  inunction  of  mercury  oleate  (10  per  cent.),  aided 
by  pressure,  will  settle  this  point.  As  long  as  the  glands  are 
involved  by  growth  only,  hard  and  separate  from  each  other,  care- 

Fig.  292. 


The  appearance  of  the  parts  a  month  after  complete  amputation  of  the  penis, 
castration,  and  removal  of  enlarged  glands.  The  opening  of  the  urethra  is  not 
seen,  being  situated  at  the  perinaso-scrolal  junction.  The  dots  mark  the  counter- 
punctures  for  drainage-tubes.    (Diseases  of  Male  Organs  of  Generation. ) 

ful  dissection  will  often  succeed  in  shelling  them  out,  and  thereby 
add  materially  to  the  prolongation  of  the  patient's  life.  But- 
where  they  contain  not  only  secondary  deposits,  but  also  inflamma- 
tory matter,  owing  to  ulceration  having  set  in  at  the  seat  of  the 
primary  lesion,  satisfactory  removal  of  the  glands  is  always  a 
matter  of  great  difficulty  and  often  impossible,  owing  to  their 
softness  and  tendency  to  break  down,  to  their  adhesions  to  their 
capsules,  and  the  matting  of  these  to  the  surrounding  parts,  the 
vascularity  of  which  is  increased,  and  tendency  of  the  overlying 
skin  to  become  adherent. 
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In  all  such  operations  the  parts  should  be  disturbed  as  little  as 
possible,  as  erysipelas,  sloughing,  and  superficial  gangrene  are 
very  likely  to  follow  these  operations  where  planes  of  fascia  are 
much  interfered  with,  and  where  the  blood-supply  is  but  poor. 

The  wound  should  be  irrigated  from  time  to  time  during  the 
operation  with  a  solution  of  mercury  perchloride,  I  in  4000. 

Iodoform  and  sal-alembroth  gauze  dressings,  or  boracic-acid 
lotion,  if  erysipelas  is  feared,  will  be  found  the  best. 

Tor  much  fuller  information  on  this  and  many  other  points  I 
may  refer  my  readers  to  my  Diseases  of  the  Male  Organs  of 
Generation,  pp.  707-745. 


CHAPTER  XIII. 


OPERATIONS  ON  THE  SCROTUM  AND 
TESTICLE. 

EADICAL  CURE  OF  HYDROCELE.*— VARICOCELE.— 

CASTRATION". 

RADICAL  CURE  OF  HYDROCELE. 

In  a  paper  written  nineteen  years  ago  (Lancet,  Sept.  I,  1877),  I 
drew  attention  to  the  uncertainty  of  the  radical  cure  of  hydrocele 
by  iodine  injection,  as  usually  practised.  Thus,  out  of  forty-four 
cases  treated  with  solutions  of  iodine  and  potassium  iodide  at 
Guy's  Hospital,  I  found  that  the  treatment  failed  in  eight  cases, 
and  that  in  two  it  failed  twice. 

Latterly,  I  believe  that  surgeons  have  recognized  that  the  risk 
of  recurrence  is  greater  than  that  of  excessive  inflammation,  and 
thus  stronger  solutions  have  been  made  use  of — e.g.,  the  Edinburgh 
tincture  of  iodine — and  some  of  the  injection  has  been  allowed  to 
remain.  As  it  is  still  a  fact,  however,  that  no  one  method  of  cure 
can  always  be  relied  upon  as  radical  for  this  troublesome  complaint 
(p.  1057),  the  three  following  will  be  mentioned  here — viz. : 

i.  Iodine  Injection,  ii.  Injection  of  Carbolic  Acid, 
iii.  and  iv.  Partial  Excision. 

Iodine  Injection. — Supposing  the  patient  be  healthy,  not  prematurely  aged, 
and  amenable  to  directions,  the  surgeon  often  begins  with  this  as  less  painful, 
requiring  no  open  wound  or  dressing,  and  finally,  as  necessitating  much  less  the 
recumbent  position. 

I  have  already  drawn  attention  to  the  frequency  with  which  recurrence  is  liable 
to  take  place  if  dilute  injections  are  used.  Elsewhere  I  have  written  as  follows  : 
"  While  I  believe  that  the  absolute  certainty  of  iodine  injection  has  been  over- 
estimated, yet  there  is  no  doubt  that  failure  is  too  often  courted  by  want  of  the 
following  precautions  :— (a)  The  use  of  a  too  dilute  solution ;  (&)  Not  bringing 
the  solution  in  contact  with  the  whole  of  the  sac  ;  (c)  Not  withdrawing  all  the 
hydrocele  fluid;  (d)  Injecting  large  hydroceles  immediately  after  they  are 
emptied ;  (e)  Making  use  of  iodine  in  unsuitable  cases — viz.,  hydroceles  with 
thick  walls. 


*  The  methods  of  injection  given  below  refer  to  hydrocele  of  the  tunica  vaginalis 
and  to  encysted  hydrocele.  Antiseptic  incision  and  partial  excision  of  the  sac  is 
applicable  to  all  varieties  of  hydroceles,  including  the  congenital. 
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The  method  of  injection  with  iodine  should  be  carried  out  as 
follows  :  The  patient's  bowels  are  cleared  out  for  a  day  or  two  before,  and  it  is 
well  for  him  to  rest  with  his  hydrocele  well  supported  for  twenty-four  hours 
previous  to  the  injection,  The  fluid  is  first  most  carefully  drawn  off  with  a 
medium-sized  trocar,*  the  surgeon  then,  by  means  of  a  syringe  with  a  platinum 
nozzle  accurately  fitting  the  cannula,  injects  steadily  2  to  3  dr.  of  the  tincture  of 
iodine  (Edin.  Pharm.),  taking  care  first  that  the  cannula  is  well  within  the  cavit 
of  the  tunica  vaginalis.  I  now  plug  the  cannula  with  a  small  wooden  spigot 
while  the  affected  side  of  the  scrotum  is  gently  manipulated  and  shaken  so  as  to 
bring  the  fluid  in  contact  with  all  the  interstices  and  folds  of  the  serous 
membrane.  In  live  or  ten  minutes  the  cannula  is  withdrawn,  as  in  most  cases  it 
is  quite  safe  to  leave  in  the  above  given  amount  of  iodine.  The  puncture  is  kept 
carefully  closed  around  the  cannula  while  this  is  taken  out,  and  then  closed  with 
iodoform  and  collodion.  A  feeling  of  heat  is  noticed  during  the  injection,  some- 
times amounting  to  sickening  pain,  referred  also  to  the  inguinal  and  lumbar 
regions,  and  the  neck  of  the  bladder.  Faintness  is  not  very  infrequent,  and  it 
is  thus  well  to  tap  and  inject  the  patient  while  he  stands  at  the  end  of  a  sofa  or 
lies  down. 

The  after-treatment  depends  on  the  amount  of  inflammation.  In  most  cases 
there  is  too  little*  rather  than  too  much  of  this.  It  usually  appears  within  two 
or  three  hours,  and  if  it  be  slight  or  delayed,  the  patient  should  be  told  to  walk 
about  a  little,  and  the  sac  again  frequently  manipulated.  The  patient  should  be 
kept  to  his  bed  or  sofa  for  a  day  or  two,  the  scrotum  supported,  and  plain  diet 
given.  There  should  be  no  hurry  to  employ  ice,  this  being  only  made  use  of  if 
the  swelling  threatens  to  be  great.  Morphia  may  be  given  freely.  Within  four  or 
five  days,  usually,  the  patient  may  get  about  wearing  a  suspender.  He  should  be 
prepared  for  a  return  of  the  swelling  after  the  injection,  otherwise  he  will  be 
disappointed  at  what  he  considers  a  recurrence  of  his  disease.  The  swelling,  as 
a  rule,  disappears  in  three  to  four  weeks. 

In  the  case  of  a  double  hydrocele,  if  the  patient  be  healthy  and  not  advanced 
in  years,  it  is  quite  safe  to  inject  both  sacs  at  the  same  time,  but  in  elderly  or 
weakly  subjects,  antiseptic  incision  will  be  the  safest  course  if  the  patient 
desires  an  'operation,  otherwise  an  interval  should  be  allowed  between  the  two 
tappings. 

Carbolic  Acid. — This  method  was  introduced  in  1881,  by 
Dr.  Levis,  of  Philadelphia  {Boston  Mecl.  and  Surg.  Journ.,  1881, 
vol.  cv.  p.  540).  The  following  advantages  have  been  claimed, 
and  in  my  opinion  largely  substantiated  :  (a)  It  is  less  painful 
than  iodine.  (/3)  It  is  more  certain.  Thus,  carbolic  acid  pro- 
duces almost  uniformly  the  proper  degree  of  inflammation, 
neither  falling  short  nor  exceeding  that  needful  for  producing 
plastic  lymph,  (y)  There  is  less  risk  of  sloughing.  (§)  The 
patient  is  only  kept  from  his  employment  for  a  day  or  two,  and 
sometimes  for  a  shorter  time  than  this,  or  even  not  at  all. 

While  the  above  advantages  of  carbolic-acid  injection  over  that 
by  iodine,  especially  the  fact  that  it  entails  a  much  shorter  rest 
and  absence  from  business,  have,  in  my  opinion,  been  largely  sub- 
stantiated, it  is  certain  that  complications  and  undesirable  sequete, 
while  less  frequent,  are  not   so   entirely  uncommon  as  some 


*  By  some  a  solution  of  cocaine  is  now  injected.  I  prefer  not  to  use  this,  if 
possible,  so  that  no  dilution  of  the  iodine  injection  may  occur. 
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artisans  of  this  method  would  have  us  believe.  (1)  Recurrence. 
!!with  regard  to  this  matter,  I  would  point  out  that  a  large 
number  of  "cases  have  been  published  as  radical  cures  within 
I  vear  or  so  of  the  first  introduction  of  the  method.  Thoughtful 
suro'eons  who  have  seen  much  of  radical  cure  of  hydroceles  will 
uot°need  that  I  should  refer  them  to  the  remarks  which  1  have 
made  on  the  rebellious  nature  of  many  hydroceles,  and  how  they 
must  be  carefully  watched  for  an  extended  period  before  a  radical 
cure  can  really  be  claimed.  It  is  beyond  the  bounds  of  probability 
that  while  a  hydrocele  will  recur  after  careful  incision  and  drain- 
age (p-  1057),  and  even  after  incision  and  partial  excision  of  the 
sac,  injection  of  carbolic  acid  will  be  invariably  and  perma- 
nently successful.  And  it  is  interesting  to  note  that  in  America 
itself,  where  this  method  has  been  most  largely  used,  and  where 
surgeons  have  had  the  largest  opportunities  of  watching  its  results, 
they  are  not  in  entire  accord  as  to  its  value. 

Thus,  Dr.  Bull,  of  New  York  {Am.  of  Surg.,  July  1886,  p.  35),  in  a  paper 
recommending  antiseptic  incision,  writes,  "  It  is  a  striking  fact  that  of  the  thirteen 
cases  I  have  met  with,  two  had  been  treated  unsuccessfully  in  this  way.  As  it 
attempts  a  cure  by  the  same  process  as  that  incited  by  iodine,  an  adhesive 
inflammation,  I  see  no  reason  to  believe  that  it  will  ever  yield  much  better 
results."  Dr.  E.  F.  Weir,  in  the  discussion  that  followed  on  the  reading  of  the 
above  paper,  said  he  had  used  carbolic-acid  injections  over  sixty  times. 
Occasionally  relapses  had  occurred,  not  in  a  large  proportion,  however,  as  he 
could  recall  only  four  or  five  instances,  and  in  those  the  patients  were  cured  by  a 
repetition  of  the  same  treatment.  In  three  of  those  the  injection  was  repeated 
too  soon,  as  subsequent  experience  showed  that  a  longer  delay  would  probably 
have  resulted  in  a  cure.  Helferich,  of  Griefswald  (Therap.  Monatsschrift,  1890), 
has  tested  carbolic  acid  injection  by  Lewis'  method  in  over  30  cases,  with  known 
results  in  27  ;  21  were  cured,  6  relapsed  ;  all  of  these  latter,  save  one,  being  cured 
by  a  fresh  injection*  (2)  Much  Reaction.  Cellulitis  and  Suppu- 
ration.—It  is  right  to  say  that  in  some  of  the  cases  in  which  this  has  followed 
on  the  injection  of  carbolic  acid  an  excessive  quantity  seems  to  have  been 
employed.  Thus,  Dr.  R.  Abbe  (New  York  lied.  Joum.,  Dec.  22,  18S3)  reports  that 
he  injected  three  drachms  of  carbolic  acid  and  glycerine  into  a  large  hydrocele 
sac,  and  that  acute  suppuration  followed,  requiring  incision,  which  cured  the 
hydrocele.  He  allows  that  the  above  quantity  is  excessive,  one  drachm  always 
sufficing.  Dr.  Weir  (loc.  supra  cit.),  in  one  case  in  which  the  iodine  treatment 
had  failed,  injected  3  drs.  of  carbolic  acid,  which  was  followed  by  the  usual 
absence  of  pain,  but  with  recurrence  of  the  swelling  in  a  few  days,  which  went 
on  to  suppuration,  and  after  incision  of  the  sac,  shreds  and  large  masses  of 
membrane  were  discharged,  gangrene  of  nearly  the  entire  tunica  vaginalis  being 
produced. 

The  above  cases  of  Weir,  Monod,  and  Helferich  show  that  acci- 
dents have  followed  even  when  the  amount  of  carbolic  acid  used  is 
small.  They  suggest  that,  considering  the  comparatively  reeent 
introduction  of  this  method,  and  the  restricted  number  of  surgeons 


*  Mr.  Southam  (Lancet,  1887,  vol,  ii.  p.  515)  mentions  a  case  which  recurred 
within  the  month  of  the  injection  with  carbolic  acid,  and  was  then  treated  by 
antiseptic  incision  and  partial  excision  of  the  sac. 


1056  OPERATIONS  ON  THE  ABDOMEN. 

by  which  it  has  been  used,  that  complications  are  at  least  as  fre- 
quent as  after  iodine  injection. 

(3)  Carbolic  Acid  Poisoning. — Most  writers  have  distinctly 
stated  that  this  does  not  occur.  It  is  certainly  extremely  rare  as 
it  is  probable  the  surfaces  are  sealed  by  the  carbolic  acid. 

But  Dr.  J.  Murphy,  at  a  discussion  at  the  New  York  Association  (New  York 
Med.  Bee,  June  20,  1891),  said  he  had  known  of  three  or  four  cases  in  which 
carbolic  acid  used  in  this  way  was  followed  by  bad  effects,  especially  on  thc- 
kidneys.  He  had  seen  one  case  terminate  fatally,  and  he  could  not  attribute  this 
death  to  anything  but  carbolic-acid  poisoning.  He  did  not  know  how  much 
carbolic  acid  was  used. 

The  Injection. — After  the  usual  tapping,  Dr.  Levis,  by  means 
of  a  syringe  which  has  a  nozzle  sufficiently  long  and  slender  to 
reach  entirely  through  the  cannula,  injects  about  a  drachm  (of 
crystals)  of  carbolic  acid,  which  must  be  kept  liquid  by  a  five  or 
ten  per  cent,  addition  of  glycerine  or  water.  The  former  should 
be  preferred.  No  more  fluid  is  to  be  used  for  dilution  than  is 
absolutely  necessary.  Liquefaction  by  heat  is  inadmissible,  as 
solidification  is  in  this  case  liable  to  follow  in  the  cannula.  As  soon 
as  the  carbolic  acid  is  lodged  in  the  sac,  the  scrotum  is  freely 
manipulated,  so  as  to  diffuse  the  carbolic  acid  uniformly.  A 
sense  of  warmth  is  produced,  quickly  followed  by  decided  numb- 
ness.* 

My  own  experience  is  too  limited  to  be  of  any  value.  Of  late 
years  I  have  used  antiseptic  incision  with  partial  excision  of  the 
sac,  and  have  been  so  well  satisfied  with  it  as  to  prefer  to  use  it 
wherever  the  patient  can  lay  up.  But  where  this  is  objected  to, 
I  have  used  iodine  and  carbolic  acid,  but  the  latter  only  in  seven 
cases.  There  is  no  need  of  Levis's  special  instrument.  What  is  essen- 
tial is  to  use  carbolic  acid  liquefied  with  glycerine,  not  to  inject  more 
than  I  drachm,  and  to  lodge  it  well  within  the  tunica  vaginalis. 
This  may  be  done  by  means  of  one  of  the  large  exploring  hypo- 
dermic needles,  which  hold  60- 1 OO  minims,  f 

The  needle  attached  to  the  syringe  is  first  lodged  safely  in  the 
cavity  of  the  hydrocele,  which  is  then  tapped  in  the  ordinary  way 
with  a  fine  hydrocele-trocar.  When  the  sac  has  been  thoroughly 
emptied,  the  cannula  is  withdrawn,  and  the  syringe,  previously 
cleansed,  containing  the  solution  must  be  screwed  on  to  the  needle, 
which  has  been  kept  in  situ,  and  the  solution  injected.  However 
this  is  done  the  carbolic  acid  must  be  brought  in  as  complete  con- 
tact as  possible  with  the  interior  of  the  sac,  by  manipulating  the 
scrotum,  turning  this  from  side  to  side,  upside  down,  &c.  I  have 
employed  strapping  later,  as  after  the  use  of  iodine.    The  absence 

*  No  drops  of  the  carbolic  acid  must  be  allowed  to  fall  on  to  the  scrotum,  or 
troublesome  irritation  may  be  set  up.  . 

t  I  learnt  the  value  of  these  in  small  hydroceles,  as  in  those  of  the  cord,  or 
infantile  variety  in  boys,  from  the  late  Mr.  Berkeley  Hill  (Brit.  ^d-  Jovrn;' 
1886,  vol.  i.  p.  1 164).    Following  Mr.  Hill,  I  have  also  given  an  anesthetic 
children. 
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of  pain  and  inflammatory  reaction  has  certainly  been  striking,  but 
aa  m  uone  of  the  cases  have  more  than  a  year  and  nine  months 
elapsed  since  the  injection,  they  must  be  further  watched  before 
a  cure  is  claimed  for  any  of  them. 

Antiseptic  Incision  with  Partial  Excision  of  the  Sac. — This 
latter  is  often  spoken  of  as  excision  of  the  tunica  vaginalis.  As 
the  parietal  layer  of  the  serous  membrane  can  alone  be  removed, 
I  prefer  the  above  title. 

A.  Advantages. 

(i)  Its  greater  certainty.  While  it  is  right  to  remember  that 
no  method  can  be  absolutely  relied  upon  as  radical,  and  that 
hydroceles  have  recurred  even  after  incision  and  partial  excision 
of  the  sac.*  there  seems  no  doubt  that  a  method  which  freely 
exposes  the  cavity  of  the  tunica  vaginalis,  thus  enabling  the 
surgeon  to  deal  with  any  morbid  conditions  present,  which  drains 
the  cavity  entirely  with  absolute  certainty,  and  thus  leads  to  rapid 
shrinking  of  its  walls,  leaves  a  much  smaller  secreting  surface  to 
be  altered.  A  method  which  further  removes  a  large  part  of  this 
secreting  surface  must  a  priori  be  surer  than  those  methods  which 
do  their  work  as  it  were  in  the  dark,  in  which  the  drainage  must 
needs  be  imperfect,  the  quantity  of  the  irritant  employed  neces- 
sarily limited,  it  beiug  thus  always  left  doubtful  how  far  the 
injection  has  been  weakened  by  dilution  or  chemical  change,  and 
how  far  folds  of  the  inner  surface  of  the  tunica  vaginalis  have 
escaped  inflammation  at  all.  On  this  account  I  prefer  to  make 
use  of  partial  excision  in  all  cases  where  the  general  condition  of 
the  patient  is  satisfactory,  and  where  he  is  willing  to  lay  up  for  a 
week  in  bed  and  two  weeks  on  the  sofa. 

The  cases  to  which  this  method  appears  to  me  to  be  especially- 
suitable  are  those  where  (a)  iodine  or  carbolic  acid  have  previously 
failed,  (/3)  where  the  sac  is  very  large  or  has  very  thick  walls. 
Where  the  sac  is  simply  very  large,  but  not  much  thickened,  it 
can  be  safely  and  successfully  injected,  if  this  is  preferred,  by 
tapping  first  and  then  allowing  only  an  interval  of  two  or  three 
weeks  to  elapse  before  the  sac  is  injected.  But  if  the  walls  are 
much  thickened,  there  are  the  risks  that  after  tapping  they  cannot 
collapse  readily,  and  so  be  brought  in  contact  with  the  irritant, 
and,  while  in  a  sac  like  this  it  is  always  uncertain  if  the  due 
amount  of  inflammation  will  be  secured!  there  is  also  a  risk  that 
owing  to  the  little  vascularity  of  a  thickened  sac  sloughing  may 
take  place.    (7)  Where  on  account  of  ill-health  or  age  the  risk  of 

*  On  this  point  a  valuable  paper  by  Mr.  H.  Morris,  followed  by  an  interesting 
discussion  ( Med.  Chir.  Soc,  Feb.  28,  1888),  should  be  consulted  (Brit.  Med.  Jounu, 
March  3,  1888).  Two  cases  of  recurrence  after  partial  excision  of  the  sac  were 
related.  Mr.  Pollock  mentioned  one  even  more  extraordinary.  This  recurred 
repeatedly— i.e.,  after  two  injections  with  iodine,  the  introduction  of  a  silver  wire 
seton  and  "ample  suppuration":  finally,  the  sac  was  laid  open  and  lint  inserted 
tor  a  fortnight.  The  hydrocele  again  recurred  and  the  patient  declined  anv  further 
treatment  than  simple  tapping. 


io58  OPERATIONS  ON  THE  ABDOMEN. 

inflammation  after  injection  of  an  irritant  is  especially  to  b 
dreaded,  (g)  Where  the  surgeon  is  desirous  of  exploring  the  sac 
of  the  tunica  vaginalis,  as  in  cases  where  enlargement  of  the  testis 
of  a  doubtful  nature  coexists  with  hydrocele,  and  does  not  yield  to 
ordinary  treatment,  where  a  hematocele  has  supervened  on 
hydrocele,  or  in  the  much  rarer  cases  of  loose  bodies  in  the  sac  of 
the  tunica  vaginalis,  (t)  Where  several  hydroceles  co-exist— e  n 
either  double  hydrocele  of  the  tunica  vaginalis,  or  a  vaginal  and 
encysted  hydrocele.  (£)  In  certain  cases  of  hydrocele  complicated 
with  hernia— e.g.,  (i)  in  young  subjects  where  a  radical  cure  of 
both  is  desired,  (2)  in  much  older  patients,  where  the  hernia  is 
irreducible,  where,  especially  in  unhealthy  patients,  there  is  a  risk 
of  the  inflammation  set  up  by  the  injection  extending  to  the  sac  of 
the  hernia,  (q)  In  cases  of  congenital  hernia  a  careful  incision 
with  antiseptic  precautions  will  be  safer  than  any  other  method  of 
radical  cure  if  the  pressure  of  a  truss  for  the  obliteration  of  the 
communication  with  the  peritoneal  sac  cannot  be  persevered 
with.  And  the  same  course  will  be  wise  in  the  case  of  encysted 
hydroceles  of  the  cord,  when  their  important  surroundings,  mo- 
bility, and  their  difficult  fixation  before  injection  are  considered. 

(B)  The  disadvantages  of  this  method  must  next  be  considered. 
(1)  As  pointed  out  in  my  paper  in  1877,  it  undoubtedly  involves 
more  trouble  than  that  by  injection.  While  it  can  be  completed 
in  a  quarter  of  an  hour,  an  anaesthetic  will  be  required,  and  there 
is  also  the  trouble  of  the  subsequent  dressings,  and  there  is  also 
more  need  of  absolute  rest.  Thus  the  patient  will  be  confined  to 
his  bed  for  a  week  or  ten  days,  and  after  this  will  have  to  keep 
quiet  on  a  sofa  or  in  an  armchair.  (2)  With  regard  to  the  amount 
of  subsequent  orchitis,  pain,  swelling,  &c,  I  am  of  opinion  that 
this  varies  but  not  as  much  as  after  iodine  injection.  In  the  early 
days  of  this  method — the  Schnitt  method  of  Volkmann — when 
after  incision  of  the  tunica  vaginalis  this  cavity  was  carefully 
plugged  with  strips  of  aseptic  gauze  to  promote  changes  in  the 
serous  membrane,  orchitis  to  a  painful  degree  was  not  uncommon ; 
but  of  late  years  when,  after  incision  of  the  sac,  the  parietal  layer 
of  the  tunica  vaginalis  is  gently  detached  from  the  scrotum  and 
cut  away  close  to  the  epididymis  and  the  testis,  the  cut  edges  being 
stitched  to  the  cut  edges  of  the  skin,  I  have  been  extremely  struck 
by  the  very  small  amount  of  pain  suffered,  in  spite  of  the  disturb- 
ance, and  the  handling  entailed  of  the  parts  concerned.  (3)  With 
regard  to  the  duration  of  the  after-treatment,  this  is  in  favour, 
but  not  so  distinctly  as  would  appear  at  first  sight,  of  the  injection 
method.  With  regard  to  the  injection  of  carbolic  acid,  this  is  most 
certainly  so  (p.  1056).  Iodine  has  also  an  advantage  in  time  less 
clearly  marked.  Thus,  after  injection  with  carbolic  acid,  the 
patient  may  perhaps  not  have  to  lay  up  at  all.  After  forty-eight 
hours  he  will  probably  be  able  to  follow  his  employment  if  not  an 
arduous  one.  After  the  use  of  iodine  the  patient  will  probably  be 
able  to  get  about  after  the  first  week.    But  these  dates  are  only 
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proximate ;  even  with  regard  to  carbolic  acid  it  is  impossible  to 
25  through  a  lame  number  of  cases  reported  by  American  and 
!w  surgeons  without  seeing  that  inflammatory  reaction,  crippling 
0  locomotion,  does  occur  more  frequently  than  would  be  gathered 
from  the  reports  of  those  surgeons  who  have  advocated  it  most 
^rono-lv  And  again,  as  is  shown  above,  while  carbolic  acid  is 
extremely  convenient,  it  is  clear  that  there  is  no  absolute  certainty 
about  it,  and  that  repeated  injections  have  been  called  for  in  many 
eases  After  iodine  injection  the  scrotum  is  often  not  its  natural 
size  and  the  patient  not  free  from  all  encumbrance  till  between 
the  'second  and  the  third  week.  By  the  latter  date,  after  antiseptic 
incision,  the  patient  may  get  about,  though  a  superficial  granu- 
lating surface  may  very  likely  be  left  for  seven  or  ten  days  later. 
(4)  As  to  the  risks  of  hemorrhage,  cellulitis,  and  sloughing,  which 
have  been  described  by  some  writers,  I  can  only  say  that  I  have 
never  seen  them  in  an  experience  of  twenty-one  cases  of  antiseptic 
.'incision,  and  of  antiseptic  incision  and  excision  of  the  sac.  (5)  Of 
the  complication  of  orchitis  I  have  already  spoken.  (6)  _  Another 
condition  which  may  cause  temporary  discomfort,  and  which  I  saw 
several  times  in  my  cases,  when  using  the  carbolic  spray  and 
jgauze,  is  erythema  and  redness  of  the  scrotal  skin  and  about  the 
wound.  This  always  yielded  to  the  use  of  green  protective  and 
salicylic  cream.  Since  using  dilute  hydr.  perch,  irrigation  and 
iodoform  gauze  dressings,  I  have  been  very  little  troubled  with  the 
above  complication. 

The  Method  of  Antiseptic  Incision  with  Partial  Excision  of  the 
Sac— The  patient  having  been  prepared  for  the  operation,  the  parts, 
shaved  and  well  cleansed  with  soap  and  water  used  with  a  flannel, 
and  then  washed  with  a  dilute  solution  of  carbolic  acid  or  mercury 
perchloride,*  ether,  or  A.  C.  E.  is  given.  The  surgeon,  the  scrotal 
tunics  being  made  tense  by  his  left  hand  or  by  an  assistant,  incisesf 
them  down  to  the  hydrocele,  from  the  top  to  the  bottom  of  the 
swelling,  and  then  before  opening  this  arrests  any  bleeding  points 
by  applying  Spencer  Wells' forceps.  The  hydrocele  is  then  opened 
sufficiently  to  admit  a  finger,  which  makes  out  definitely  the  posi- 
tion of  the  testicle  ;  the  tunica  vaginalis  is  then  freely  but  carefully 
slit  up  with  blunt-pointed  scissors.    As  when  the  hydrocele  is 

*  As  it  is  of  the  utmost  importance  that  there  should  be  no  irritation,  or 
erythema  set  up,  which  may  cause  discomfort  and  subsequent  restlessness  and 
ilso  suppuration  and  slowness  of  healing,  the  antiseptic  solutions  which  are  all 
irritants,  should  be  used  both  before  or  during  the  operation,  as  dilute  as  is  safe 
to  the  very  delicate  scrotal  skin — c.r/.,  carbolic  acid  1  in  30,  and  mercury  per- 
chloride 1  in  4000.  For  the  same  reason  no  scrubbing  with  a  nail-brush  is  advisable. 
These  may  seem  trifles,  but  they  may  have  a  very  important  bearing  on  the  after 
result.  To  promote  relaxation  of  the  dartos  and  prevent  contraction,  and  thus 
curling  in  of  the  skin,  warm  solutions  should  be  used. 

t  The  position  of  the  testis  should  first  be  made  out  by  translucency.  The 
more  showy  step  of  opening  the  hydrocele  at  one  cut  might  endanger  the  cord 
and  testicle. 
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opened  the  fluid  escapes  with  much  force,  the  sac  at  once  collansps 
into  folds,  and  scissors  will  be  found  preferable  to  the  knife.  The 
incision  into  the  tunica  vaginalis  should  be  as  free  as  is  safe,  for  a 
free  incision  will  at  once  admit  of  rapid  removal  of  the  parietal 
layer,  and  a  thorough  examination  of  the  recesses  of  the  serous 
sac.  If  a  small  one  only  is  made,  owing  to  the  contraction  of  the 
dartos,  the  above  steps  will  be  found  impossible.  Further,  a  large 
incision  is,  by  the  above,  soon  folded  into  a  little  space,  and  heals 
as  quickly  as  a  small  one.  Spencer  Wells'  forceps  are  then  applied 
to  every  bleeding  point  in  the  cut  edges  of  the  sac.  There  should 
be  no  hurry  to  tie  these  off,  as  many  of  the  vessels  will  be  closed 
by  the  sutures  which  unite  the  cut  edges  of  the  tunica  vaginalis  to 
those  of  the  skin.  The  forceps  on  either  side  serving  to  widely 
open  out  the  wound,  the  testis  and  epididymis  are  examined  for  any 
cysts,  sometimes  present  about  the  head  of  the  latter.  The  inner 
surface  of  the  tunica  vaginalis  is  carefully  scrutinised  for  any 
fibrous  bodies  attached  or  loose  in  any  of  its  folds,  or  for  false 
membranes  and  thickenings.  As  any  of  these  may,  by  keeping  up 
irritation,  lead  to  a  recurrence  of  the  hydrocele,  they  should  be 
dealt  with,  the  cysts  beiug  snipped  away  after  ligature  of  their 
pedicles  with  fine  catgut.  The  parietal  layer  of  the  tunica  vagi- 
nalis is  now  gently  detached,*  or  peeled  away  from  the  scrotum  as 
far  as  is  safe — i.e.,  close  up  to  the  epididymis  on  the  outer,  and  to 
the  back  of  the  testicle  on  the  inner  side.  Along  these  limits  it  is 
snipped  away  with  scissors,  and  forceps  applied  to  all  bleeding 
points. 

If  any  false  membranes  are  now  present  over  the  testicle  and 
epididymis  or  the  small  part  of  the  parietal  tunica  vaginalis  that 
remains,  these  are  to  be  detached  with  a  sharp  spoon.  The  bleed- 
ing which  follows  may  be  smart  and  require  very  hot  solutions  of 
mercury  perchloride,  or  firm  pressure  with  a  sponge.  Different 
ways  of  closing  the  wound  have  been  employed.  In  all  my  cases 
I  have  followed  Bergmann,  and  having  cut  away  the  serous  sac 
freely,  have  sutured  its  edges  to  those  of  the  skin  with  stitches  nf 
fine  catgut.  But  1  have  gone  farther,  knowing  how  rebellious  some 
hydroceles  are  (p.  1057),  an&  ^  have,  after  thus  suturing  the  tunica 
vaginalis  and  skin,  wiped  over,  once,  and  very  lightly,  what  is  left 
of  the  parietal  layer  of  the  latter  -  and  the  visceral  layer  on  the 
testicle,  with  silver  nitrate.  I  have  not  found  that  this  has  been 
subsequently  followed  by  orchitis  or  pain. 

The  skin  and  tunica  vaginalis  having  been  carefully  sutured  with 
the  carbolised  silk,  horsehair,  or  chromic  gut,  and  the  remaining 
tunica  vaginalis  very  lightly  wiped  over  with  a  stick  of  silver  nitrate 
or,  if  it  is  preferred,  pure  carbolic  acid,  and  all  bleeding  carefully 
arrested,  it  only  remains  to  dust  a  little  iodoform  over  the  wound, 
dry  this  out  most  scrupulously,  and  apply  the  dressings.    ^  hat- 


*  Great  care  must  be  taken  here  ;  rough  handling  will  be  very  likely 
to  cellulitis  and  suppuration.    There  is  usually  very  little  bleeding. 
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ever  material  is  used  care  must  be  taken  that  the  dressings  should 
Lralv  the  following  conditions— viz,,  they  must  be  aseptic,  duly 
compressive,  and  unirritating.  I  have  been  in  the  habit  of  using 
crreen  protective  and  iodoform  gauze,  secured  m  place  by  farm  and 
even  bandaging  with  a  double  spica.  While  this  is  applied,  care 
must  be  taken  that  the  scrotum  is  kept  well  up  on  to  the  pubes. 
This  is  a  cardinal  point,  and  must  be  attended  to  not  only  now, 
but  later  on,  at  and  after  each  dressing.  It  prevents  oedema 
bagging,  and  inflammation,  and  thus  also  pain,  and  hastens  rapid 
repair  of  the  wound.  When  the  dressings  are  in  situ,  a  pad  of 
carbolised  tow  should  be  kept  over  the  anus,  to  prevent  flatus_  or 
fseces  contaminating  the  closely  adjacent  wound.  The  changing 
of  the  dressings  must  depend  on  the  restlessness  of  the  patient, 
his  ability  to  put  up  with  irksomeness  and  discomfort,  any  action 
of  the  bowels,  the  condition  of  the  temperature,  &c.  On  the  third 
or  fourth  day  most  of  the  sutures  uniting  the  skin  and  tunica 
vaginalis  should  be  cut  and  removed ;  by  the  fifth  or  seventh  day 
the  patient  may  get  on  to  a  sofa,  and  by  a  date  varying  from  the 
fourteenth  to  the  twenty-first  day  he  may  usually  begin  to  get  about, 

.  with  a  suspender,  and  the  small  remaining  wound  protected  by  a 
sealed  dressing  (some  sal  alembroth  or  iodoform  gauze  sealed  on 
with  collodion)  changed  every  few  days,  or  by  one  of  iodoform 

1  or  resin  ointment.  As  the  repair  with  aseptic  wounds  is  rapid,  but 
often  filamentous  and  weakly,  I  advise  the  use  of  a  suspender  _  for 
six  months  or  a  year  after  the  operation,  and  longer  if  occasions 
arise  for  hard  exercise  such  as  riding,  &c. 
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Indications. — While  palliative  treatment  will  be  sufficient  in 
the  great  majority  of  cases,  if,  at  the  same  time,  due  attention  is 
paid  to  the  general  health,  the  occupation  and  habits  of  the 
patient,  and,  where  this  is  required,  to  his  sexual  hygiene,  an 
operation  will  be  justifiable  in  the  following  cases : 

(1)  Where  the  patient  is  precluded  from  entering  one  of  the  public  services, 
or  any  occupation  involving  much  activity  in  the  upright  position.  Thus,  out  of 
the  twenty-eight  cases  in  which  I  have  operated,  twelve  were  private  cases,  of  which 
nine  were  applying  and  passed  into  the  army  and  navy,  and  one  was  a  medical  man, 
operated  upon  for  double  varicocele ;  of  sixteen  hospital  cases,  one  was  desirous 
of  entering  the  police  and  subsequently  did  so ;  one  was  a  goods-guard  on  pro- 
bation and  found  that  a  large  left-sided  varicocele  threatened  to  spoil  his 
prospects,  the  aching  pain,  which  invariably  followed  the  jumping  in  and  out  of 
his  brake-van,  being  only  relieved  by  the  patient's  lying  down,  and  being  inevitably 
brought  on  again  by  the  next  station.  This  man  stopped  me  on  London  Bridge 
some  five  years  after,  to  say  that  he  was  in  regular  employment  as  a  goods-guard 
married,  and  the  father  of  two  children.  Five  others  were  shop  assistants,  and 
two  were  gardeners.  (2)  In  any  case  where  the  varicocele  persists  or  steadily 
increases,  in  spite  of  treatment,  and  where  it  is  accompanied  with  much  distress, 
annoyance  or  pain,  or  where  it  interferes  with  some  justifiable  pursuit,  such 
as  riding  ;  (3)  where  the  surgeon  has  satisfied  himself  that  the  testicle  is  under* 
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going  atrophy ;  (4)  where  the  varicocele  is  accompanied  by  frequent  seminal 
emissions  and  much  mental  misery.  In  the  two  last  given  indications,  great 
caution  must  be  shown  before  operation  is  resorted  to,  and  the  last  is  the  most 
doubtful  of  all.  Where  the  patient  is  clearly  hypochondriac,  or  a  monomaniac  in 
genital  matters,  no  operation  is,  of  course,  to  be  thought  of.  It  is  certain  to  b 
a  failure, 

The  choice  of  operation  is  a  very  large  one,  but  as  I  consider  that  one  alone  has 
been  proved  to  be  alike  efficient  and  simple,  I  shall  not  occupy  my  space  with  an 
account  of  any  others,  or  with  the  history  of  the  operation.  Like  so  much  else  in 
operative  surgery,  the  only  efficient  and  simple  operation  for  varicocele  dates  to 
the  great  discovery  of  Sir  J.  Lister.* 

Antiseptic  Excision.— This  operation,  performed  with  the  parts  well  in 
sight,  has  the  very  great  advantage  of  allowing  the  surgeon  to  carry  out  each 
step  with  precision,  to  include  what  he  thinks  safe,  and  no  more ;  it  does  away 
with  the  risk  of  transfixing  a  vein,  and  its  possibly  disastrous  results  of  septic 
thrombosis  ;  it  requires  very  few  and  simple  instruments  ;  while  Sir  J.  Lister's 
teaching  has  enabled  us  to  perform  it  without  the  risks  of  hemorrhage,  cellulitis 
and  blood-poisoning,  which  were  so  terribly  frequent  in  operations  on  veins 
performed  before  his  day 

For  a  few  days  before,  the  bowels  should  be  kept  well  open,  and  the  diet 
should  be  light  and  limited.  The  parts  should  be  shaved,  and  thoroughly  cleansed 
with  soap  and  water,  and  then  lotio  hydr.  perch.  1-4000  (p.  1059).  It  is  well  to 
perform  the  cleansing  a  few  hours  before,  and  to  keep  a  compress  wet  with  the  above 
lotion  on  up  to  the  time  of  the  operation.  The  patient  having  been  anaesthetised 
with  ether  or  A.  C.  E.  mixture,  the  vas  deferens  is  isolated,  and  either  kept  so  by 
two  fingers  of  the  left  hand,  or  handed  over  to  an  assistant,  who  stands  on  the 
opposite  side  to  the  surgeon.  In  either  case  the  latter  makes  the  veins  prominent 
by  grasping  the  affected  side  of  the  scrotum  and  protruding  the  varicocele.  An 
incision,  about  one  inch  and  a  half  long,  is  then  made  over  the  now  prominent 
varicocele,  care  being  taken  to  keep  well  above  the  level  of  the  tunica  vaginalis.! 
With  one  or  two  strokes  of  a  keen-edged  scalpel  the  packet  is  exposed  and  carefully 
opened.  The  surgeon  then  passes  a  steel  director,  first  at  the  upper  and  then  at 
the  lower  angle  of  the  wound  through  the  packet  so  as  to  leave  about  a  third  of 
the  veins  behind  it ;  along  the  director,  which  thus  keeps  a  track  open  and  easily 
found,  an  aneurism  needle  or  eyed-probe,  carrying  a  medium-sized  ligature  of 
sterilised  chromic  gut,  is  passed.  This  is  then  tied  firmly  round  the  included  veins. 
If  the  incision  has  been  made  one  inch  and  a  half  long,  and  the  upper  and  lower 
angles  of  the  wound  are  well  retracted,  no  difficulty  will  be  experienced  in  placing 
these  ligatures  near  enough  to  the  external  abdominal  ring  and  testicle  respectively 
to  ensure  removal  of  a  sufficient  extent  of  the  enlarged  veins.  After  each  of  the 
ligatures,  upper  and  lower,  has  been  tied  securely  and  cut  short,  a  pair  of  scissors 
is  run  along  the  director,  and  the  packet  is  cut  through  about  a  quarter  of  an 
inch  from  each  ligature.  The  portion  of  varicocele  thus  included  is  then  removed 
by  carefully  clipping  it  out  with  a  pair  of  scissors  ;  any  cross  branches  which 
may  now  be  divided  are  secured  with  fine  chromic  gut.    An  extremely  important 


*  Mr.  Howse  drew  attention  to  the  method  of  aseptic  excision  in  varicocele 
(Guy's  Hosp.  Reports,  18S7,  vol.  xxiii.  p.  408). 

f  In  some  cases,  where  numerous  veins  overhang  the  testicle  itself,  the  lower 
ligature  should  be  placed  as  low  as  possible.  If,  in  the  earlier  incision-,  the 
tunica  vaginalis  is  opened,  the  opening  should  be  taken  up  with  Spencer  W  efls 
forceps  and  tied  up  with  fine  catgut,  or  it  may  be  left  without  treatment. 
If  the  wound  runs  an  aseptic  course,  this  complication  will  give  very  liH  e 
trouble. 
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*  „  nomes  next  With  a  sharp-pointed  half-curved  needle,  carrying  medium-sized 
1  rC  Xthe  surgeon  brings  into  accurate  opposition  the  two  ends  of  he 
ST  the  ligature  being  passed  through  the  centre  of  each  stump  close  to  he 

Sending  ligature.  As  it  is  tightened,  an  assistant  with  a  sharp-pointed 
b^  the  out  ends  of  the  veins  on  the  face  of  each  stump  snugly  and 
SSelv  together.  The  object  of  this  most  important  detail  is  to  permanent  y 
ZZ the  cord,  and  to  restore  the  natural  suspension  of  the  testicle.  It  would 
obviously  be  quite  impossible  in  any  subcutaneous  method.  I  have  practised 
Z  detail  since  1887.  but  as  Mr.  Bennett  was  the  first  to  draw  attention  to  this 
step  (Lancet,  Feb.  1S91),  the  credit  of  showing  the  importance  of  it  must  be  11s. 
A  little  iodoform  having  been  dusted  in,  the  sutured  cord  is  replaced  in  the  bottom 
of  the  wound.  When  the  skin  is  much  relaxed,  I  finish  the  operation  by  removing 
widely  by  two  elliptical  incisions,  the  skin  011  either  side  of  the  small  wound 
which  has  been  made,  the  apex  of  the  incisions  being  placed  well  up  over  the 
external  ring.  I  think  it  well  to  adopt  this  step,  as  I  believe  it  helps  to  brace  up 
the  relaxed  parts :  but  it  is  not  of  the  least  use  by  itself,  and  it  is  much  less 
needed  now  if  the  above  given  precaution  of  ligaturing  together  the  vein-stumps, 
and  thus  shortening  the  cord,  is  taken.  And  the  same  may  be  said  of  another 
step  which  should  be  taken  before  the  close  of  the  operation— i.e.,  ligature  and 
removal  of  any  very  enlarged  scrotal  veins,  a  step  which  I  always  adopt  when  the 
patient's  attention  has  dwelt  on  these.  The  whole  wound,  superficial  and  deep, 
is  then  carefully  scrutinised,  and  every  bleeding-point  being  secured  is  thoroughly 
dried  with  a  sponge  that  has  been  well  wrung  out.  The  edges  of  the  wound  are 
carefully  adjusted  with  silk  or  horsehair  sutures,  the  tendency  to  inversion  being 
borne  in  mind.  Dressings  of  green  protective  and  iodoform  gauze  are  then 
applied,  due  facilities  being  provided  for  the  patient's  micturition.  In  securing 
the  dressings  in  situ,  care  should  be  taken  to  keep  the  scrotum  well  up  on  to  the 
pubes  by  bringing  the  turns  of  the  spica  from  below  upwards  and  not  in  the 
reverse  direction.  I  generally  change  the  dressings  at  the  end  of  the  third  day, 
immediately  after  the  first  action  of  the  bowels,  and  again  at  the  end  of  the  first 
week,  to  remove  alternate  sutures.  At  this  date  the  patients  may  get  on  to  a  sofa, 
but  I  insist  on  their  maintaining  the  recumbent  position  for  two  or  three 
weeks.  Aseptic  union,  forming  quickly  and  without  the  medium  of  granulations, 
remains  weak  for  a  long  time.  If  the  stumps  of  the  cord  have  been  sutured 
together  there  is  much  less  need  for  the  patient  to  wear  a  suspender  afterwards ; 
but  to  give  the  operation  every  chance,  and  to  save  all  drag  and  tax  upon  parts 
which  have  very  recently  united,  I  generally  advise  that  a  suspender  be  worn  for 
three  months.  In  addition  to  the  support  which  I  believe  to  be  advisable  while 
the  sutured  stumps  of  the  cord  are  being  firmly  knit  together,  I  am  of  opinion 
that  the  continuance  of  support  to  the  parts  for  a  while  prevents  a  too  rapid 
melting  away  of  the  little  nodular  mass,  which,  callus-like,  marks  the  seat  of  the 
operation. 

The  points  to  which  I  should  attach  most  importance  in  the  operation  are 
maintenance  of  strict  asepsis  throughout  by  irrigation  with  lotio  hydr.  perch. 
(1-4000),  suturing  together  the  two  stumps,  and  so  shortening  the  cord  and  pro- 
viding for  suspension  of  the  testicle  ;  arrest  of  all  haemorrhage,  thorough  drying 
out  of  the  wound,  the  use  of  a  horsehair  drain  if  the  parts  have  been  much  dis- 
turbed, and  the  careful  application  of  an  antiseptic  dressing,  so  as  to  keep  the 
scrotum  well  up  on  to  the  pnbes.  I  look  upon  these  details  as  most  necessary,  if 
rapid  healing  is  to  be  made  certain  of,  and  cellulitis,  epididymo-orchitis,  and 
hydrocele  prevented. 

Mr.  Bennett  (loc.  mjrra  cit.),  in  his  operation  for  varicocele,  advocates  some 
different  and,  in  two  instances,  far  more  radical  steps  ;  thus  (a),  he  does  not 
open  the  general  sheath  immediately  surrounding  the  veins,  as  by  leaving  it 
intact  he  makes  certain  of  passing  the  ligature  around  all  the  affected  veins,  as 
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none  of  these        ^  outside  ^  Furthe  ^ 

better carries  the  weight*  of  the  dependent  testicle.  (/*)  Mr.  Bennett  cons  S 
that  the  view  generally  held,  that  the  spermatic  artery  is  displaced  with  the Z 
deferens  and  thus  kept  out  of  the  way,  is  a  mistake;  in  reality  the  arte  l? 
mains  with  the  veins.  Furthermore,  Mr.  Bennett  holds  that  the  artery  is  usual." 
and  may  always  be  safely  divided  with  the  veins,  for  as  long  as  the  wound 
remains  aseptic,  the  artery  to  the  vas  deferens,  «  and  some  outlying  branches ,  f 
the  spermatic  artery,  one  of  which  sometimes  comes  off  high  up  and  sol 
easily  escape  division,  are  sufficient  to  carry  on  the  blood  supply  to  the  testidJ 
and  to  prevent  any  risk  of  atrophy."  ^icie, 
While  Mr.  Bennett's  plan  is  justified  by  the  results  obtained  by  his  own  nra, 
tised  hands,  I  feel  that,  writing  as  I  am  for  those  who  may  not  have  had  Lnv 
opportunities  of  operating  for  varicocele,  I  ought  to  point  out  certain  grave  risli 
which  I  consider  to  be  at  least  possible,  if  the  above  teaching  is  widely  followed 
First,  as  to  division  of  all  the  veins,  I  will  say  at  once  that  perhaps  I  am  ore 
judiced  unduly  by  the  unfortunate  result  of  one  case,  out  of  my  twenty-one  which 
I  mention  below.  While  I  admit  that  recurrence  of  the  varicocele  mav  be 
brought  about  by  removal  of  too  few  of  the  veins,  I  feel  strongly  that  inclusion 
of  all  of  them  in  the  ligature  involves  a  much  graver  risk.  Further  I  cannot 
agree  with  Mr.  Bennett  that  it  is  safe  to  trust  to  the  artery  of  the  vas,  or  branches 
of  the  spermatic  which  may  come  off  sufficiently  high  up  to  be  available  and 
some  small  unimportant  anastomotic  branches  passing  from  the  sub-vaginal 
tissue.  Mr.  Bennett  allows  that  these  vessels  are  small  and  delicate,  and  points 
out  that  any  inflammation  about  the  parts  may  be  sufficient  to  choke  them 
sloughing  or  wasting  of  the  organ  following  as  a  necessary  result. 

Thus,  while  in  no  way  criticising  Mr.  Bennett's  modifications  of  the  operation 
when  practised  by  himself,  I  strongly  advise  my  junior  readers  to  make  use  of  the 
simpler  and  very  efficient  method  given  at  p.  1062. 
The  chief  risks  and  causes  of  failure  in  the  operation  are  as 

follows  : 

I.  Sepsis  and  its  Results.— The  risk  of  these  was  always  present  with  the 
old  subcutaneous  operations,  however  modified ;  it  is  by  no  means  to  be  lost 
sight  of  with  the  open  operation  performed  with  the  advantages  of  modern  sur- 
gery. A  good  instance  of  sepsis  and  its  dangers  is  recorded  by  Mr.  H.  Lee 
(Clin.  Soc.  Trans.,  vol.  i.  p.  73).  Here  erysipelas,  repeated  haemorrhages,  slough- 
ing of  the  skin  of  the  scrotum  and  penis,  and  multiple  abscesses,  followed  on 
Mr.  Lee's  operation  of  subcutaneous  division  of  the  veins  between  two  pins 
secured  with  figure-of-eight  sutures.  Mr.  Lee  also  mentioned  cases  in  which 
abscesses,  localised  sloughing  of  the  skin,  and,  on  two  or  three  occasions,  arterial 
hemorrhage,  controlled  by  introducing  a  third  pin,  had  happened  in  his  experi- 
enced hands.    It  is  certain  that  other  operators  have  not  been  so  candid. 

II.  Inclusion  of  too  many  Veins.— That  this  is  a  real  danger  is  shown  by 
a  case  of  mine  which  I  published  (Syst.  of  Surg.,  vol.  iii.  p.  571).  The  patient 
here  had  a  double  varicocele,  that  on  the  left  side  being  truly  colossal.  It  was 
my  third  case,  and  was  operated  on  with  precisely  the  same  precautions  as  to 
the  vas  and  to  the  maintenance  of  asepsis  as  those  given  above  (p.  1062),  save 
that  the  carbolic  spray  was  used  instead  of  irrigation.  Owing  to  the  huge  size 
of  the  varicocele,  three  bundles  of  veins  were  removed,  and  even  then  a  large 
number  appeared  to  be  left,  the  varicocele  being  a  quarter  of  its  former  size. 
The  case  did  well  up  to  the  eighth  day,  when  the  wound  opened,  and  the  lower 
half  of  the  testis,  evidently  gangrenous,  presented  itself.  This  was  cut  awaj 
after  the  application  of  a  chromic  gut  ligature.    Though,  at  the  close  of  the 

*  This  is  rendered  of  less  importance  by  the  suture  which  unites  the  vein 
stumps. 
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nneration  it  did  not  appear  that  two  many  veins  had  been  removed,  such  must 
have  been  the  case.  I  am  certain  no  injury  was  inflicted  upon  the  vas  deferens  ; 
throughout  the  operation  this  was  entrusted  to  very  careful  hands,  those  of 
nr  B°N.  Bake,  at  that  time  my  dresser,  lately  of  Trinidad,  and  one  of  our  chief 
authorities  on  leprosy,  whose  untimely  death  has  out  short  so  much  excellent  work. 

III.  Recurrence  of  the  Varicocele.— I  am  of  opinion  that  if  operation- 
cases  were  more  thoroughly  followed  up  afterwards,  this  sequela  would  be  found 
to  be  more  common  than  is  thought  to  be  the  case.  It  is  especially  likely  to 
follow  the  subcutaneous  method,  where  the  patient  is  allowed  to  get  up,  or  is 
hurried  out  of  the  hospital  to  make  room  for  another  case  as  soon  as  the  wound 
is  healed.  To  prevent  this  risk  of  recurrence  Mr.  Bennett  lays  stress  on  the  need 
of  removing  the  entire  plexus  of  spermatic  veins.  As  I  have  been  unfortunate 
enough  to  meet  with  a  case  in  which,  in  spite  of  care  taken,  too  many  veins  were 
ligatured  and  removed,  I  cannot  agree  with  Mr.  Bennett  (p.  1064).  Another 
instance  of  what  appears  to  be  recurrence,  but  which  is  really  an  escape  of  the 
lower  part  of  the  spermatic  plexus,  may  be  due  to  the  upper  ligature  being 
applied  too  low  down  (Bennett).  In  this  case  the  part  of  the  plexus  between 
the  upper  ligature  and  the  external  ring  remains  full,  and  may  give  trouble  for 
a  time,  though  it  gradually  shrinks. 

Insecure  knotting  of  the  ligature,  or  not  using  reliable  material*  may,  of  course, 
lead  to  recurrence  after  any  method  in  which  ligatures  are  used  but  the  veins  are 
not  also  divided. 

CASTRATION  (Fig.  293). 

Indications. 

I.  GrrowtTis  of  the  Testicle. 

Diagnosis  of  Malignant  Disease  of  the  Testis.  —  As  the 
records  of  surgery  contain  many  instances  of  mistakes  under  able 
hands — hematoceles  removed  for  malignant  disease,  and  malignant 
disease  opened  for  hematocele,  a  few  hints  may  not  be  out  of  place 
here  on  the  subject  of  castration. 

Contra-indications.  —  Castration  should  not  be  performed 
when  the  cord  is  extensively  involved;  when  masses  can  be  felt 
deep  seated  in  the  iliac  fossa  and  lumbar  region;  when  there  is 
any  evidence  that  the  liver  or  lungs  are  involved;  or  when  the 
jaundiced  sallow  tint,  and  rapid  emaciation  point  to  the  disease 
having  become  general.  In  cases  at  all  advanced,  though  the 
patient  might  be  rid  of  an  encumbrance,  the  operation  would  be 
very  liable  to  be  followed  by  a  low  form  of  peritonitis,  or,  before 
the  wound  was  healed,  swelling  would  probably  appear  in  the 
inguinal  region,  and  the  growth  soon  fungate  through  the  wound. 

The  following  are  the  points  on  which  most  reliance  may  be 
placed : 

Continuous,  and  often  quickly  progressing  solid  enlargement  of  the  testicle  or 
epididymis  without  inflammation.  Sometimes  this  progress  is  much  slower ; 
occasionally  it  may  seem  to  be  in  abeyance,  but  careful  watching  with  frequent 
examinations  (and  these  are  the  key  to  obscure  cases)  will  show  that  the  enlarge- 
ment is  progressing  in  spite  of  treatment.  Failure  of  well-directed  treatment : 
where  the  swelling  is  small,  still  oval  in  shape,  and  smooth  and  firm  in  outline,  a 
brief  trial  of  mercury  or  potassium  iodide  may  be  made,  combined  with  carefully 
applied  Leslie's  strapping,  but  where  in  a  week  there  is  no  result,  or  where  the 


Mr.  Bennett  prefers  kangaroo-tail  tendon  ligatures. 
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case  is  of  longer  duration,  and  delay  will  very  likely  be  fatal,  an  exploratory 
incision  with  antiseptic  precautions,  followed,  if  need  be,  by  immediate  castra- 
tion, will  be  the  wiser  course  *  Consistence.— This  is  rarely  for  long  the  same  all 
over  the  swelling.  Even  if  a  firm,  slow  growth  seem  uniform  and  recall  orchitis 
a  careful  examination  will  usually  find  one  or  two  spots  which  are  more  elastic 
than  the  rest.  Usually  the  softening  at  places  where  cystic  or  degenerative 
changes  are  taking  place  is  well-marked.  But  it  may  require  somewhat  pro- 
longed watching  to  detect  one  or  two  at  first  lowly  rising  projections  or  bosses 
which  foretell  that  the  tunica  albuginea  is  becoming  thinned  at  this  spot.  01 
enlargement  of  the  cord.t  fulness  of  the  scrotal  veins,  adhesion  of  the  scrotal 
tunics,  increasing  aches  and  painfulness  I  say  nothing,  as  they  are  evidence  that 
the  disease  is  entering  into  a  later  stage. 

An  exploratory  incision  is  to  be  preferred  to  the  use  of  a  trocar,  as  being  more 
certain  to  give  information. 

A  trocar  may  enter  a  solid  part  or  withdraw  some  scanty  mucoid  fluid.  Some- 
times the  amount  of  blood  which  flows  through  the  cannula  of  a  trocar  thrust 
into  a  testicle,  the  subject  of  rapidly  growing  malignant  disease,  is  so  great  as 
to  lead  to  the  supposition  that  it  must  be  a  hematocele.  In  such  cases,  how- 
ever, the  diminution  of  the  swelling  is  not  so  proportionate  to  the  flow  of  blood 
as  itwould.be  in  hematocele.  Furthermore,  the  blood  is  usually  bright,  not 
dark  and  altered  as  in  hematoceles. 

Prognosis. — It  will  be  seen  that  the  prognosis  is  always  grave,  extremely  so 
in  the  softer  and  more  rapid  growths.  Kocher  goes  so  far  as  to  say  with  regard 
to  these  that  no  case  of  really  permanent  cure  of  encephaloid  carcinoma  is 
known.  In  medullary  sarcomata,  especially  in  children,  the  prognosis  is  almost 
as  gloomy.  But  while  the  above  opinion  is  only  too  true  of  the  majority  of  cases, 
a  sufficient  number  have  been  recorded  to  show  the  benefit  which  may  follow  on 
castration,  even  in  the  soft  forms  of  sarcomata.  Mr.  Meade,  of  Bradford,  re- 
moved in  1846,  the  testicle  of  a  patient,  aged  forty,  for  a  swelling  which  had 
lasted  about  nine  months  {Lond.  Med.  Gaz.,  vol.  xliv.  p.  702).  Nine  years  later, 
the  patient  remained  free  from  any  return  of  the  disease.  In  the  Museum  of 
St.  George's  Hospital  is  a  specimen  of  a  testicle  converted  into  a  mass  of  soft 
malignant  growth,  with  large  caseating  patches,  which  Mr.  Csesar  Hawkins  re- 
moved from  a  patient,  aged  forty-five,  the  enlargement  having  lasted  two  years. 
Twelve  years  later  this  patient  was  alive,  and  in  good  health.  In  the  Med.  Times 
and  Gaz.,  1886,  vol.  ii.  p.  287,  a  case  of  Mr.  Cock's  is  mentioned  ic  which  a 
patient  remained  in  good  health  for  six  years  after  castration  for  "  medullary 
cancer,"  being  then  lost  sight  of  in  consequence  of  his  emigration  to  Australia. 
While  these  cases  are  most  encouraging,  I  fear  they  are  exceptional.  It  will  be 
noticed  that  in  one  a  swelling  had  lasted  nine  months,  and  in  another  two  years. 
If  it  be  thought  that  such  cases  show  that  no  limit  can  be  fixed  beyond  which 
castration  must  be  useless,  the  following  must  be  remembered.  First,  is  it 
possible  that  the  earlier  enlargement  was,  for  some  time  at  least,  inflammatory  1 
Secondly,  as  a  rule,  in  the  softer  sarcomata,  enlargement  of  the  lumbar  glands 
will  be  present  by  the  end  of  the  first  year  of  the  growth,  and  often  earlier. 

As  a  rule,  the  retro-peritoneal  glands  and  viscera  will  be  involved  by  extension 
and  secondary  deposits  within  six  months  of  the  time  of  castration.  And  this 
result  is  the  more  disappointing  because  the  testicle,  a  free,  floating  organ,  and 


*  I  may  warn  my  younger  readers  of  the  temporary  improvement  which 
potassium  iodide  sometimes  seems  to  bring  about  even  in  malignant  swellings. 

t  I  quite  agree  with  Mr.  Butlin  (loc.  svpra  cit.)  that  early  enlargement  of  the 
cord  is  met  with  in  inflammatory  conditions  of  the  testicle,  and  is,  here,  a  contra- 
indication to  malignant  disease. 
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one  placed  independently  in  a  fibrous  capsule,  appears  to  be  remarkably  favoui- 
St  Xced  for  the  radical  removal  of  malignant  disease.  The  intimate  associa- 
tion of  the  organ  with  the  lymphatic  system,  both  within  itself  and  with  those 
"ithin  the  abdomen,  and  the  facility  with  which  these  are  early  implicated, 
handicaps  us  terribly  here. 

But  if  as  happens  most  frequently,  the  disease  occurs  elsewhere  after  castra- 
tion a  'useful  life  may  yet  be  prolonged,  the  patient,  rid  of  a  wearisome 
encumbrance,  is  made  more  comfortable,  and,  towards  the  close,  death  from 
internal  deposits  of  malignant  disease  is  not  accompanied  with  the  same  distress 
both  to  the  patient  and  those  around  him  as  when  the  disease  is  situated 
externally.  In  proof  of  the  temporary  benefit  of  castration,  Mr.  Curling  (Diseases 
of  the  Testis,  p.  542)  relates  the  case  of  an  eminent  barrister,  who,  for  two  and  a 
half  years  after  the  removal  of  a  testicle  for  soft  cancer,  was  able  to  continue  the 
practice  of  his  profession  to  the  great  advantage  of  his  family,  death  ultimately 
taking  place  from  extension  to  the  lumbar  glands. 

II.  Tubercular  Testicle. — I  am  of  opinion  that  castration  should 
be  performed  much  earlier  in  this  disease  than  is  usually  the 
practice.  Natural  cures  are  so  few,  dissemination  is  so  frequent  and 
so  crave,  whether  to  bladder  and  kidneys,  vesiculas  seminales,  or 
prostate,*  or  to  the  lungs,  f  while,  on  the  other  hand,  castration  is 
nowadays,  so  safe  an  operation,  that  it  should  not  be  de- 
ferred. 

I  have  only  space  to  mention  briefly  the  indications  :  (1)  "Where 
erasion  fails  in  lesions  still  limited  to  the  epididymis.  If  one  or 
more  discharging  Astute  still  persist  here,  especially  if  the  patient 
is  not  in  a  position  to  avail  himself  of  a  repetition  of  erasion  at  the 
seaside,  castration  should  be  performed,  slight  as  the  mischief 
appears  to  be,  especially  if  they  affect  the  patient's  health  or 
interfere  with  the  outdoor  exercise  so  necessary  in  these  cases. 
It  is  only  too  probable  that  minute  deposits  are  already  making 
their  way  into  the  testicle  itself  by  spreading  along  the  rete, 
a  condition  impossible  to  recognise  by  external  manipulation. 
(2)  Where  after  erasion  any  fistula  has  healed,  but  careful  watching 
of  the  patient,  always  to  be  insisted  on,  detects  the  existence  of,  it 
may  be,  slight  but  persistent  swelling  in  the  scrotum,  with  night 
sweats  and  loss  of  flesh.  These  may  point  to  mischief  in  the 
remains  of  the  sexual  gland,  and  not  necessarily  to  disease  in  the 
prostate,  &c,  or  in  the  lungs.  (3)  Where  the  body  of  the  testicle 
is  involved.  When  this  remains  enlarged,  and  liable  to  attacks  of 
inflammation,  castration  should  be  performed.  (4)  Where  the 
testicle  remaius  atrophied  and  riddled  with  fistula,  one  or  more 


*  Early  phthisis  should  not  interfere  with  removal  of  a  tubercular  testis  which 
resists  treatment  and  prevents  the  patient  getting  open-air  exercise,  and  weakens 
his  health  by  discharge.  Owing  to  the  condition  of  the  lungs,  chloroform  should 
be  here  given,  instead  of  ether. 

t  Tubercular  disease  of  the  prostate  is  a  source,  usually,  of  such  extreme 
misery,  that  any  existing  cause  in  the  testis  should  be  removed  very  early.  More- 
over, from  what  we  have  learnt  from  castration  in  enlarged  prostate  (p.  1068;,  re- 
moval of  tubercular  testes  may  prevent  or  greatly  delay  deposit  of  tubercle  in  the 
prostate. 
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of  which  persist  in  discharging,  removal  of  a  useless  and  dangerous 
organ  should  be  practised.  (5)  "When  a  hydrocele*  is  present 
especially  if  purulent. 

III.  Syphilitic  Testis. — Here,  owing  to  the  specifics  which  we 
possess,  castration  is  much  more  rarely  called  for.  The  indications 
can  readily  be  judged  of  from  those  above  given. 

IV.  Old  Ha-matoeclc. 

Indications. — Failure  of  previous  treatment,  especially  in  a  man 
of  middle  life  whose  activity — e.g.,  in  riding — is  much  interfered 
with.f 

V.  Retained  Testis. 

Indications. — 1.  When  such  a  testis  is  the  seat  of  malignant 
disease.  2.  When  it  seriously  cripples  the  patient  by  the  recurrent 
attacks  of  inflammation  associated  with  it.  3.  When  a  co-existing 
hernia  cannot  be  kept  up  by  a  truss,  owing  to  the  presence  of  the 
testis. 

VI.  Enlarged  Prostate. 

This  operation  has  of  late  years  been  much  resorted  to,  chiefly 
through  the  work  done  by  Prof.  J.  William  White,^  of  Phila- 
delphia {Ann.  of  Surg.,  1893  and  July  1895). 

The  following  are  the  chief  of  Prof.  White's  conclusions  : 

(i)  Clinical  experience  shows  that  in  a  very  large  proportion  of 
cases  (87  per  cent.)  rapid  atrophy  of  the  prostatic  enlargement 
follows  the  operation,  and  that  disappearance  or  great  lessening  of 
long-standing  cystitis  (52  per  cent.),  more  or  less  return  of  vesical 
contractility  (66  per  cent.),  amelioration  of  the  most  troublesome 
symptoms  (83  per  cent.),  and  a  return  to  local  conditions  not  far 
removed  from  normal  (46  per  cent.),  may  be  expected  in  a  con- 
siderable number  of  cases. 

(ii)  The  mortality  is  18  per  cent.  If  patients  are  operated  upon 
under  surgically  favourable  conditions — i.e.,  before  the  actual  onset 
of  urasrnia,  or  before  the  kidneys  have  become  disorganised  by 
backward  pressure  and  infection — Prof.  White  thinks  that  the 
mortality  will  be  only  7-1  per  cent.  The  following  appear  to  be 
some  of  the  chief  causes  of  a  fatal  issue.  (1)  Sepsis.  This  is 
very  likely  when  it  is  difficult  to  prevent  occasional  dribbling  of 
urine.    (2)  When  mania  or  mental  aberration  follows.    This  has 


*  On  the  subject  of  tubercular  hydrocele,  of  the  influence  of  coexisting 
disease  in  the  vesicular  seminales,  prostate,  and  lungs,  on  castration,  I  must, 
refer  my  readers  to  chapter  vi.  of  The  Diseases  of  the  Male  <>r<j<nts  of  Genera- 
tion. 

t  The  frequency  with  which  malignant  disease  follows  on  repeated  injury 
and  irritation  of  the  testicle  is  well  known  (Rindfleisch,  Path  Hist.,  vol.  "'■ 
p.  197)- 

%  Ramm,  of  Christiana,  seems  to  have  been  the  first  to  perform  the  operation 
(Centr.  f.  Chir.,  Sept.  2,  1893),  but  it  is  to  Dr.  White  that  our  profession  M 
indebted  for  first  collecting  and  publishing  with  unmistakable  clearness  the 
evidence,  clinical,  pathological  and  experimental,  which  would  justify  a  resort  to 
this  operation. 
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followed  in  such  a  distiuct  proportion  of  cases*  that  it  must 
always  be  reckoned  with.  (3)  Results  of  kidney  failure,  a  com- 
plication always  present  in  these  cases,  and  especially  to  be  feared 
when  the  operation  is  called  for  in  long-standing  and  advanced 
cases  of  enlarged  prostate.  In  such,  the  operation  will_  be  con- 
sidered by  the  friends  to  be  the  actual  cause  of  death  ;  in  reality 
it  merely  fails  to  save  life.f  (4)  Causes  of  death,  common  to  any 
operation  performed  in  the  aged,  such  as  hemiplegia,  and  cardiac 
failure. 

(iii)  Comparison  with  other  operative  procedures.  Compared 
with  prostatectomy,  the  very  much  smaller  risk,  the  greater  sim- 
plicity, ease,  and  quickness  of  castration,  the  far  smaller  amount 
of  anassthetic,  are  too  obvious  advantages  of  castration  to  need 
more  than  mention.  As  to  drainage,  castration  does  away  with 
the  inconveniences  of  any  fistula,  and  the  noisome  leakage  which 
may  be  inseparable  from  it.  On  the  other  hand  is  the  repugnance 
which  so  many  men,  even  when  well  on  in  life,  feel  towards  part- 
ing with  their  testicles,  a  repugnance  which  we  shall  often  have 
to  meet,  and  which  will  frequently  baffle  us,  but  one  for  which  the 
patient  alone  must  be  responsible,  when  it  has  been  clearly  put 
before  him  how,  having  advancing  enlargement  of  the  prostate, 
he  stands  on  the  brink  of  a  precipice,  and  that  it  requires  very 
little  indeed  to  send  him  over. 

(iv)  As  to  unilateral  castration,  Dr.  White  considers  the  evi- 
dence at  present  contradictory,  and  the  operation  worthy  of  further 
investigation.  There  is  no  doubt  that  in  some  cases  it  has  been 
followed  by  unilateral  atrophy  of  the  prostate,  and  in  two  cases  at 
least,  by  very  marked  improvement  of  symptoms. 

(v)  As  to  ligature  or  division  of  the  vasa  deferentia,  Dr.  White's 
experiments  on  dogs  have  shown  that  in  nearly  every  case  there 
was  commencing  and  considerable  loss  of  weight  of  the  prostate. 
These  results  appear  anomalous  and  require  confirmation. 

(vi)  Ligature  of  the  vascular  constituents  of  the  cord,  or  of  the 
whole  cord,  produces  atrophy  of  the  prostate  ;  but  in  Dr.  White's 
experiments  only  after  first  causing  disorganisation  of  the  testes. 

The  cases  to  which,  in  my  opinion,  the  operation  is  most  called  for,  fall  into  two 
groups.  (A)  The  more  urgent.  Where  (1)  previous  appropriate  treatment,  care- 
fully carried  out,  has  failed  ;  (2)  where  there  have  been  one  or  more  attacks  of 
retention  ;  or  (3)  where  hemorrhage  has  taken  place.  In  either  case  the  peril  of 
cystitis,  too  often  fatal  here,  is  enormously  increased :  (4)  Where  there  is  in- 
ability to  micturate,  or  where  this  is  painful  and  frequent ;  (5)  where  the  pas- 
sage of  the  catheter  is  increasingly  difficult  with  the  risks  of  hemorrhage,  forma- 
tion cf  false  passages,  &c.  ;  (6)  where  the  prostate  is  soft  and  elastic,  not  densely 
hard  and  fibrous— in  such  cases  marked  relief  may  be  expected.    Of  course,  the 

*  Thus  it  was  noticed  in  four  out  of  six  cases  published  by  Dr.  Faulds,  of 
Glasgow  {Brit.  Med.  Journ.,  1895,  vo1-  i-  P-  974)- 

t  In  Mr.  H.  Fenwick's  words  [Med.  Ann.,  1896,  p.  508).  "There  is  every 
reason  to  believe  that  unsuitable  and'unfavourable  cases  have  been  chosen  in  the 
first  wild  rush  which  is  so  unreasonably  made  at  every  innovation.  Uremic  and 
even  dying  patients  have  been  castrated." 
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greater  the  power  of  voluntary  micturition  which  remains,  the  more  natural  the 
urine  as  to  urea,  sp.  gr.,  albumen  and  sugar,  the  greater  the  rallying  power  of  the 
patient,  and  the  clearer  the  mind,  the  better  the  prognosis.  (B)  Less  argent  cases 
Here  the  operation  is  prospective  and  preventive.  The  patient  is  younger,  the 
power  of  voluntary  micturition  is  still  good,  there  is  no  cystitis,  but  palliative 
treatment  fails  to  relieve  the  frequent  disturbances  at  night,  and  hematuria 
has  begun  to  occur  at  intervals.  Here  the  surgeon  is  abundantly  justified  in 
advising  the  operation  as  a  preventive  of  worse  things  which  are  certain  to  come. 
The  operation  will  not  be  often  accepted  here,  but  it  is  in  such  cases  that  it  will 
give  the  best  results.* 

As  to  the  amount  of  relief  which  we  can  promise  our  patients,  we  shall  do  well 
to  be  cautious  while  hopeful,  deciding  each  case  by  itself  very  carefully,  especially 
as  regards  these  two  factors,  (a)  the  amount  of  voluntary  micturition  and  control 
which  this  operation  will  restore  must  largely  depend  upon  the  condition  of  the 
bladder,  how  far  long-standing  cystitis  or  habitual  use  of  the  catheter  have 
damaged  its  walls,  replacing  the  muscular  with  fibrous  tissue,  and  converting  it 
into  an  inelastic  thick-walled  sac.  (/3)  The  state  of  the  prostate.  The  more 
vascular,  the  softer,  the  more  rich  in  glandular  tissue  this  is,  the  more  decided 
will  be  the  shrinking  that  follows  castration.  On  the  other  hand,  the  denser  and 
more  fibrous  the  gland,  the  longer  delayed  certainly,  and,  perhaps,  the  less 
marked  will  be  the  benefit. 

Operation. — I  have  nothing  to  add  to  the  account  fully  given  below,  save 
that  both  testicles  should  be  removed  through  one  incision  in  the  scrotal  raphe. 
As  soon  as  the  superficial  fascia  is  divided,  cutting  a  little  to  each  side  will  admit 
of  each  testicle  being  quickly  shelled  out.  Each  cord  should  be  divided  imme- 
diately above  the  testicle,  and  the  whole  operation  conducted  with  as  little  dis- 
turbance of  the  parts  as  possible.  This  method  leaves  only  one  wound  to  heal,  a 
point  of  some  importance  in  broken-down  patients,  where  the  feeble  mental 
power  may  lead  to  restlessness,  disturbance  of  the  dressings,  sepsis,  &c.  In 
those  cases  where  there  is  dribbling  of  urine  and  the  scrotum  is  liable  to  be  wet, 
the  usual  incision  should  be  made  on  one  side,  and  both  testicles  removed  through 
this  wound.  The  patient  should  then  be  turned  on  to  his  other  side,  so  that  the 
penis  hangs  away  from  the  wound,  and  the  dressings  well  protected  with 
jaconet. 

Much  rarer  indications  are: — VII.  Insanity,  chronic  epilepsy, 
&e.,  kept  up  by  onanism.]  VIII.  Injury.  IX.  The  radical  cwn 
of  hernia — i.e.,  when  the  operation  cannot  be  completed  without 
removal  of  the  testis,  owing  to  the  firm  adhesions  of  the  sac  to 
the  cord,  especially  when  this  occurs  in  a  patient  approaching 
middle  age.    It  is  always  well,  here,  to  obtain  leave  for  castration. 

Operation  (Fig.  293). — The  absence  of  any  hernia  on  the  side 
operated  on  having  been  ascertained,  and  the  parts  duly  shaved 
and  cleansed,  the  surgeon  protrudes  the  testicle  with  his  left  hand 

*  It  so  happens  that  while  I  have  advised  the  operation  in  eight  or  nine  case?, 
the  two  in  which  it  was  accepted  belong  to  this,  the  prospective  or  preventive 
class  of  operation.  The  operations  have  only  taken  place  while  these  sheets  are 
passing  through  the  press.  The  first,  aged  sixty-six,  was  sent  to  me  by  Dr.  Iugle, 
of  Cambridge.  There  had  been  three  severe  attacks  of  hematuria.  There  was  no 
cystitis,  and  voluntary  micturition  was  fair.  Two  weeks  after  the  operation 
nocturnal  irritability  had  fallen  from  "  10  or  12  times  to  twice,"  and  the  power  or 
expulsion  was  much  more  " free."    The  second  promises  equally  well. 

t  On  these  subjects  I  may  refer  my  readers  to  chap,  xii.p-477,  of  The  Jh>c"S(S 
of  the  Mule  Organs  of  Generation. 
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so  as  to  make  the  overlying  tissues  tense,  and  divides  them  from 
the  external  abdominal  ring  to  the  bottom  of  the  scrotum,  so  as  to 
ensure  free  and  easy  drainage.  In  cases  where  the  skin  is  involved 
rowth,  or  ulcerated  by  a  hernia  testis,  two  elliptical  incisions 

of  the  disease,  and  meeting  above  and 
having  exposed  the  cord  above,  this  is 


Fig.  293. 


by  a  D 

should  be  made,  well  wide 
below.  The  first  incision 
defined,  and  the  scrotal 
tunics  are  quickly  shelled 
off  with  the  right  hand, 
while  the  testis  is  still 
further  protruded  with 
the  left.f  The  spermatic 
cord  is  now  isolated  as 
high  as  may  be  needful,, 
the  inguinal  canal  being 
carefully  opened  upon  a 
director,  if  this  is  neces- 
sary to  get  above  the 
disease.  An  aneurism 
ueedle,  threaded  with  a 
double  ligature  -of  car- 
bolised  silk  or  stout 
chromic  gxit,  is  passed 
through  the  cord,  the  loop 
I  of  the  ligature  cut,  the 
needle  withdrawn,  and, 
the  cord  having  been  tied 
in  two  halves,  the  ends  of  one  ligature  are  cut  short,  while  those 
of  the  other  are  tied  round  the  whole  cord  to  ensure  that  no  vessel 
escapes.  The  ends  of  this  also  are  then  cut  short.  The  ligatures 
being  thus  embedded  in  the  cord  substance,  there  is  no  risk  of 
then-  slipping,  and  if  they  be  tied  as  tightly  as  possible  (by  looping 
the  ligatures  round  two  pairs  of  scissors  or  forceps),  there  is  no 
danger  of  after  suffering  or  tetanus.  Other  methods  consist  in 
securing  the  vessels  alone,  singly,  by  torsion,  or  by  chromic  gut, 
or  by  fixing  the  cord  in  the  upper  angle  of  the  wound  with  a 
clamp.  The  mode  of  ligature  above  given  is  much  more  speedy 
and  also,  I  am  certain,  perfectly  efficient.  Securing  each  vessel  is 
tedious,  as  it  is' needful  to  make  sure  of  every  one,  even  when  they 
are  not  enlarged,  a  condition  not  infrequent  in  growths.  If  any  of 
the  arteries  are  left  unsecured,  dangerous  bleeding,  when  the  cord 
retracts  upwards,  calling  for  laying  open  of  the  canal,  with  the  risk 
of  cellulitis,  is  very  probable. 


.n  malignant  disease  the  incision  should  be  carried  up  much  higher  into  the 
groin,  and  the  cord  tied  close  to  the  internal  ring.  To  prevent  a  hernia  the 
layer  should  be  sutured  according  to  the  directions  given  at  p.  804. 

t  fhere  is  often  an  adhesion  below,  between  the  testis  and  the  fundus  of  the 
scrotum  (Fig.  293).  This  represents,  according  to  some,  the  remains  of  the 
mesorchium. 
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The  cord,  having  been  secured,  is  severed  at  least  an  inch  above 
the  disease,  and  the  mass  removed.  The  wound  is  then  examined  in 
the  case  of  a  soft,  rapid  growth,  and  where  a  tubercular  testis  has 
threatened  to  fungate,  any  suspicious  skin  must  be  clipped  away, 
and  a  sharp  spoon  freely  used. 

A  few  scrotal  vessels,  notably  one  in  the  septum,  may  require 
securing.  The  wound  is  then  closed  with  carbolised  silk  and 
horsehair,  pains  being  taken  to  meet  the  tendency  of  the  scrotal 
edges  to  invert. 

Every  precaution  should  be  taken  during  and  after  the  opera- 
tion (including  irrigation  with  hydr.  perch.,  1  in  4000)  to  promote 
rapid  healing,  especially  in  hospital  practice.  Patients  who  have 
to  submit  to  castration  are  often  reduced  in  health,  and  are  thus 
liable  to  erysipelas,  and  in  cases  which  become  septic  a  low  form  of 
peritonitis  is  very  likely  to  follow,  especially  if  the  canal  has  been 
opened  up ;  moreover,  septic  thrombosis  may  easily  follow  on  a 
wound  made  in  a  region  so  abounding  in  lymphatics  and  loose 
cellular  tissue. 


CHAPTER  XIV. 


OPERATIONS  ON  THE  ANUS  AND  RECTUM. 

FISTULA.  —  HEMORRHOIDS.  —  FISSURE. —  PROLAPSUS. 
—  EXCISION  OF  THE  RECTUM.  —  IMPERFORATE 
ANUS.  —  ATRESIA  ANI.  —  IMPERFECTLY  DEVE- 
LOPED RECTUM. 

FISTULA. 

Varieties. — As  these  have  a  very  practical  bearing  upon  the 
operation  they  must  be  alluded  to  here. 

i.  Complete,    ii.  Blind  External. — Here  an  external  opening 
Jonly  exists,  though  in  a  considerable  number  of  cases  the  internal 
opening  is  overlooked,  iii.  Blind  Internal. — An  opening  through  the 
mucous  membrane  is  here  the  only  one.*  This  is  the  rarest,  but  an 
important  variety,  as,  if  overlooked,  it  is  certain  to  be  troublesome. 

Situation  of  Openings. — Both  of  these  are  usually  within  an 
inch,  more  often  ^  inch,  of-  the  anus.  The  internal  one  may  be 
detected  as"  a  slight  depression  or  papilla  by  the  finger,  or  by  the 
speculum,  or,  in  obscurer  cases,  by  Mr.  Lund's  method  (p.  685). 

Horseshoe  Fistulce. — Here  an  external  opening  on  either  side 
communicates  with  a  single  internal  one,  often  at  the  back. 
This  is  an  uncommon  but  an  important  variety,  for  if  it  is  found 
necessary  to  cut  through  the  sphincter  ani  at  both  sides,  some  loss 
of  power  is  very  likely  to  ensue.  This  risk  should  be  explained  to 
the  patient,  and  the  shallower  fistula  should  be  scraped,  while  the 
deeper  is  freely  incised.  If  it  is  necessary  to  cut  the  sphincter  on 
both  sides,  the  knife  should  be  employed  on  two  distinct  occasions, 
time  being  given  for  the  first  to  heal.f 

Multiple  Fistulas. — This  condition  should  always  cause  a  sus- 
picion of  stricture,  or  extensive  ulceration — e.g.,  syphilitic,  &c. 

*  A  discoloured  dot  or  patch  of  skin  sometimes  marks  the  place  where  an 
external  opening  may  occur.  Mr.  Lund  {Hunt.  Lect,  p.  88)  relates  a  case  in 
which  a  very  chronic  and  slowly  advancing  blind  internal  fistula  had  excited,  by 
its  extreme  end,  just  enough  inflammatory  thickening  of  the  skin  as  to  imitate  a 
keloid  growth,  for  which  it  was  at  first  mistaken. 

t  Mr.  Cripps  (Dig.  of  Rectum  and  Anug,  p.  165)  shows  that  if,  in  women,  the 
sphincter  is  cut  through  anteriorly  where  it  decussates  with  the  sphincter  vaginae, 
^continence  of  faeces  is  very  likely  to  take  place. 
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Fistula  with  Ttiberculosis. — Where  a  fistula  presents  an  external 
opening  with  undermined,  livid  edges,  where  the  tubera  ischii 
stand  out  prominently  from  emaciated  nates,  and  where  the  hair  of 
the  part  is  long  and  curled,  tuberculosis  is  always  to  be  suspected, 
even  if  no  history  of  cough  or  haemoptysis  is  given. 

Question  of  Operating  on  Phthisical  Patients. — While  each  case 
must  be  decided  by  itself,  the  following  remarks  may  be  useful :  ' 

Where  the  phthisis  is  advanced,  the  cough  incessant,  the  fistula 
multiple  or  branched,  an  operation  is  out  of  the  question.  On  the 
other  hand,  where  the  physical  signs  are  little  marked,  night 
sweats  slight  or  absent,  where  the  fistula  interferes  with  the 
patient  taking  the  all-essential  exercise,  where  the  power  of  repair 
is  good,  an  operation  is  indicated. 

In  cases  intermediate  between  the  above  each  one  must  be 
decided  upon  its  own  merits. 

Before  operating,  the  surgeon  should  remember  that  repair  is 
here  often  sluggish,  the  mental  condition  much  depressed.  Hp 
should  do  all  he  can  to  improve  the  general  condition  before  and 
after  the  operation.  And  if  this  can  be  performed  in  sunny 
weather,  or,  better  still,  at  the  sea- side,  so  that  the  patient  can 
soon  have  fresh  air  in  the  recumbent  position,  so  much  the  better. 

Operation. — For  a  few  days  before  the  operation  the  diet 
should  be  restricted,  and  the  bowels  emptied  by  aperients.  The 
hour  of  the  operation  should  be  so  arranged  as  to  give  time  for 
the  enema  which  should  be  given  to  come  away.  The  patient 
being  under  an  anaesthetic,  and  either  on  his  side  with  the  knees 
well  flexed,  or  in  lithotomy  position,  the  surgeon  introduces 
lightly  a  fine  Brodie's  probe.  In  the  case  of  a  complete  fistula, 
the  internal  opening  being  hit  off  (p.  1073),  the  point  of  the  probe 
is  felt  for  by  the  finger  and  hooked  out  of  the  anus.  If,  after 
careful  examination,  the  surgeon  is  satisfied  that  no  internal 
opening  exists,  he  makes  one  by  finding  the  exact  spot  at  which 
the  coats  of  the  bowel  are  most  thinned,  thrusting  the  point  of 
the  probe  through  here. 

In  the  case  of  a  blind  internal  fistula  the  internal  opening  must 
be  found  with  a  speculum,  and  the  probe,  curved,  passed  from 
this  so  as  to  project  beneath  the  skin.  In  every  case  the  whole 
length  of  the  sinus  between  skin  and  bowel  must  be  completely 
laid  open.  When  this  has  been  done,  very  careful  examination  is 
made  for  other  sinuses  by  the  introduction  of  the  probe,  and  bv 
pressure  with  the  finger,  which  squeezes  out  any  discharge,  and 
feels  for  indurated  tracks.  Wherever  these  run,  they  must  if 
possible,  be  laid  open.  I  have  already  (p.  1073)  alluded  to  the 
question  of  dividing  the  sphincter  in  two  places.  If  any  sinus 
seems  to  run  dangerously  high,  htemorrhage  may  be  avoided  by 
dividing  it  with  a  small  ecraseur,  or,  more  gradually,  by  t&e 
elastic  ligature.  Every  attempt,  however,  should  be  made  witfl 
the  aid  of  a  good  light  and  forcible  dilatation  of  the  sphincter  to 
lay  open  every  sinus  with  bistoury  or  scissors,  extra  care  being  taken, 
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the  higher  the  incision  has  to  be  carried,  to  arrest  all  bleeding  with 
carbolised  silk  ligatures,  or  by  leaving  on  Spencer  Wells'  forceps. 

While  the  sinuses  are  being  followed  up,  any  old  gristly  tissue 
must  be  completely  removed,  all  pyogenic  or  granulation  tissue 
entirely  scraped  out,  and  every  ill-nourished  flap  and  tag  of  under- 
mined skin  cut  away. 

If  any  troublesome  piles  co-exist  they  should  be  tied  and  cut 
away  at  "the  same  time  (p.  1076)  or  crushed  (p.  1078). 

As  a  dressing  I  prefer  a  little  twisted  salicylic  wool  dusted  with 
iodoform,  as  I  find  this  adapts  itself  more  easily  to  the  different 
wounds.  Less  and  less  should  be  re-applied,  daily,  as  granulations 
become  established.  Daily  plugging  with  strips  of  lint  out  of 
carbolic  oil  only  makes  the  wounds  irritable  and  cedematous. 
After  the  first  week  little  more  is  needed  than  daily  cleansing  of 
the  wound  with  a  camel's-hair  brush,  or  a  dossil  of  cotton  wool  on 
a  Playfair's  probe.  If  the  edges  of  the  wound  close  too  soon  they 
should  be  separated  with  a  probe  from  time  to  time,  or  any 
redundancy  may  be  painted  with  cocaine  and  snipped  away.* 

Finally,  no  operation  better  exemplifies  the  truth  of  Mr.  Curling's 
saying,  that  the  surgeon  should  be  here  his  own  dresser. 

Immediate  Union  of  Fistulse. — Mr.  Beeves  recommended  thi= 
treatment  some  years  ago  {Brit.  Med.  Joum.,  vol.  i.  1887,  p.  917). 
It  certainly  has  the  advantage  of  often  shortening  the  treatment 
greatly,  f  and  preventing  loss  of  sphincter  power,  but  at  the  risk 
of  two  dangers :  (i)  Sepsis.  (2)  The  part  within  the  bowel  is 
sometimes  difficult  to  suture  satisfactorily  and  may  persist  as  a 
sinus  later.  The  method  is  suited  to  simple  cases  which  do  not 
extend  far  into  the  bowel.  Operation. — The  sinus  having  been 
well  dilated,  the  fistula  is  laid  open,  thoroughly  scraped  out,  any 
skin  or  mucous  membrane  which  is  unhealthy  or  which  will  get 
between  the  edges  of  the  wound  must  be  snipped  away,  the  bleeding 
stopped,  the  wound  well  irrigated  with  lot.  hydr.  perch.  (I  in  4000) 
and  well  dried  out.  It  is  then  united  in  its  whole  extent  by  sutures 
of  salmon-gut  or  sterilised  silk.  These  are  left  in  for  a  week 
or  ten  days.  During  this  time  the  bowels  which  have  been  pre- 
viously (daily)  thoroughly  emptied,  and  cleansed  with  naphthol  must 
not  act.  A  glycerine  or  oil  enema  must  prevent  any  passage  of 
scybala  and  straining  at  the  time  of  the  first  relief. 


HEMORRHOIDS. 

Indications. 

I.  Continuance  of  haemorrhage  or  discharge,  and  persistent 
liability  to  descent  of  piles  in  spite  of  judicious  treatment. 

*  Another  excellent  dressing,  later  on,  is  tr.  benz.  co.  or  dilute  nitric  acid  lotion, 
10  minims  to  1  oz.    The  latter  needs  changing  every  four  hours. 

+  It  is  right  to  add  that  the  tediousness  of  the  after-treatment  is  often  due  to 
the  patient  refusing  to  lie  up,  or  to  inefficient  attention  on  the  part  of  the  surgeon 
himself. 
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Fig.  294. 


2.  Absence  of  albuminuria,  diabetes,  and  liepatic  (probably, 
cardiac)  disease. 

3.  Amenability  on  tbe  part  of  the  patient.* 
Operations. 

Ligature.  —  Cautery.  —  Crushing.  —  Acid.  —  Whitehead's 
Operation. 

i.  Ligature. — I  have  placed  this  first,  from  a  strong  belief 
that,  if  properly  used,  it  is,  on  the  whole,  the  best  method  and  the 
one  most  generally  applicable.  Here,  as  elsewhere,  that  surgeon 
will  have  the  best  results  who  has  thoroughly  familiarised  himself 
with  the  details  of  one  operation.  The  following  appears  to  me  to 
be  a  fair  way  of  putting  the  merits  of  ligature  and  the  other 
operations : 

1.  In  my  opinion  the  ligature  is  more  generally  suited  to  all 
cases.    Again,  it  can  be  more  easily  applied  to  piles  high  up  than 

can  the  cautery.  2.  No  special 
instruments  are  needed.  3.  A 
ligature  applied  is  done  once  for 
all ;  the  cautery  may  have  to  be 
reapplied  more  than  once  if 
bleeding  follows  when  the  clamp 
is  unscrewed.  4.  The  risk  of 
bleeding  is  less,  and  hence  this 
method  is  especially  advanta- 
geous in  anaemic  patients,  and 
in  those  for  whom  it  might  be 
difficult  to  immediately  obtain 
surgical  aid  (AUingham).  5.^The 
ligature  is  free  from  the  objec- 
tions to  the  cautery  in  private  practice— viz.,  the  smell,  and,  unless 
a  Paquelin's  cautery  is  at  hand,  the  cumbersome  apparatus  other- 
wise rarely  used.  . 

Operation.— The  preparatory  treatment  is  that  given  at  p.  1074. 
The  patient  being  on  his  left  side,  or  in  the  lithotomy  position, 
the  anus  should  always  be  dilated.  This  may  be  done  by  intro- 
ducing, and  then  separating  laterally,  the  two  thumbs  (rig.  294), 
the  pressure  being  steadily  maintained  so  as  not  to  rupture  the 
mucous  membrane;  after  a  few  minutes  a  sensation  of  yielding 
rather  than  of  tearing  is  perceived.    Another  method  is  to  intro- 


Forcible  dilatation  of  the  sphincters. 
(Esmarch  and  Kowaizig.] 


*  In  Mr.  Cripps'  words  {loo.  supra  eft.,  p.  gg):  "The  smallness  of  the  psk 
should  not  lull  the  surgeon  into  a  sense  of  absolute  security,  and  he  should  _spaH 
fo  effort  in  ascertaining  the  general  constitutional  condition  of  Ins  £*> - 

The  amount  of  risk,  slight  as  it  is,  should  be  clearly  laid  Before 
mtient  or  his  friends.  If  a  man  is  to  have  some  grave  operation  performed  sm  h 
Stho  removed  of  a  cancer  or  the  amputation  of  a  limb,  both  he  and  his ,  ta-* 
a  e  we llTware  of  the  risk  involved,  and  are  accordingly  prepared  It£ta» 
fore  in  the  smaller  operations,  regarded  by  the  surgeon  and  publ  c  as  f  e  f m 
danger,  that  a  fatality,  when  it  does  occur,  becomes  so  tragic  from  being 
expected. " 
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.luce  a  large  bi-  or  multi-valve  vaginal  speculum,  and  to  withdraw 
this  expanded.*    When  the  sphincters  are  thoroughly  dilated  the 
oiles  which  lie  lowest  according  to  the  patient's  position  f  are  drawn 
Sown  with  a  vulsellum  or  tenaculum-forceps,  and  the  surgeon 
with  blunt-pointed  scissors,  curved  on  the  flat,  cuts  a  groove 
ar0und  the  lower  two-thirds  of  the  pile,  which  is  thus  separated 
for  this  distance  from  the  sub-mucous  and  muscular  coats.    In  the 
lower  piles  this  groove  should  commence  in  the  sulcus,  which 
marks  the  junction  of  skin  and  mucous  membrane  close  to  the 
amis.    The  object  of  this  groove  is  twofold.    It  forms  a  bed  m 
which  the  ligature  can  be  sunk  tightly,  and,  above  all,  it  leaves  a 
very  small  pedicle  of  tissues  to  be  strangled.    The  groove,  more- 
over, can  be  cut  without  risk  of  haemorrhage,  as,  however  large 
the  pile,  its  vessels  enter  it  from  above,  ruuning  into  its  upper 
part  just  beneath  the  mucous  membrane.    The  surgeon  then  ties 
round  each  pile,  which  is  now  still  further  dragged  down,  a 
ligature  of  well  carbolised  silk,  the  strength  of  which  he  has 
previously  tested.    Sinking  this  into  the  groove,  he_  tightens  it 
up  so  as  to  embed  his  ligatures  firmly,  without  cutting  through 
the  pedicle.    About  two-thirds  of  the  pile  are  then  cut  away, 
enough  being  always  left  to  ensure  a  safe  hold  for  the  ligature. 
In  Allingham's  Diseases  of  the  Rectum,  p.  146,  the  following  most 
important  practical  point  is  insisted  on.    When  the  piles  are 
separated  from  the  bowel  preparatory  to  applying  the  ligature,  it 
is  essential  that  the  base  to  be  ligatured  should  be  as  narrow  as  is 
consistent  with  safe  securing  of  its  blood-supply.    For  if  many 
piles  have  to  be  tied,  and  their  bases  are  left  large  and  broad, 
when  tied  up  they  draw  the  mucous  membrane  together,  and 
cause  great  narrowing  of  the  rectum.    In  such  a  case  it  is  almost 
impossible  to  introduce  the  finger,  without  force,  beyond  the  parts 
tied.    In  other  words,  islets  of  untied  mucous  membrane,  as  wide 
as  possible,  should  always  be  left  between  the  tied  piles.  This 
will  secure  less  pain,  easier  action  of  the  bowels,  and  less  risk 
of  contraction.  After  every  internal  pile  has  been  carefully  treated 
in  this  way,  the  external  ones  are  partly  clipped  away,  care  being 
taken  not  to  encroach  upon  the  junction  of  skin  and  mucous 
membrane,  and  not  to  remove  subcutaneous  tissue  for  fear  of 
subsequent  contraction.    If  any  bleeding  points  still  persist,  they 
should  now  be  tied.    The  ligatures  are  all  cut  short,  and  lastly 
the  stumps  of  the  piles,  after  thorough  irrigation  with  lot.  hydr. 
perch.  (1-4000)  and  rubbing  in  of  iodoform  powder,  are  returned. 
■Strips  of  iodoform  gauze  wrung  out  of  carbolic-acid  lotion  are  then 


*  Eversion  of  the  rectal  mucous  membrane  by  a  finger  in  the  vagina  will  often 
be  most  helpful  in  bringing  piles  within  reach. 

t  This  prevents  the  other  hemorrhoids  being  obscured  with  blood.  Mr. 
Allingham  advises  that  the  smallest  piles  should  be  taken  first,  as  there  is  a 
danger  of  these  being  overlooked  and  thus  leading  to  a  recurrence  of  the  dis- 
order. 


jo7S 


OPERATION  IS  ON  THE  ABDOMEN. 


applied,  and  firm  pressure  made  with  a  T-bandage  and  the  aid 
•of  a  pad  of  salicylic  wool,  carbolised  tow,  or  "  tarred  cotton." 

ii.  Clamp  and  Cautery. — This  method  has  been  perfected  by 
Mr.  H.  Smith.*  The  preparatory  treatment  and  position  of  the 
patient  are  those  already  given.  The  piles  having  been  sufficiently 
protruded,  and  the  anus  forcibly  dilated,  they  are  drawn  well  down 
one  by  one;  with  vulsellum  forceps,  and  enclosed  within  the  blades 
of  the  clamp,  which  is  screwed  tightly  up.  With  scissors  curved ' 
on  the  flat  the  pile  is  then  so  cut  away  as  to  leave  a  sufficient 
stump.  This  is  then  carefully  and  thoroughly  seared  down  with 
a  Paquelin's  cautery,  carefully  kept  at  a  dull  red  heat.  If  the 
iron  sticks  at  any  moment,  owing  to  its  cooling  down,  it  should 
not  be  pulled  away,  but  loosened  by  heating  it  a  little.  The 
clamp-screw  is  then  slightly  relaxed,  and  if  any  bleeding  takes 
place  it  is  at  once  tightened  up,  and  the  cautery  reapplied. 
Every  care  must  be  taken  to  burn  down  the  stump  thoroughly  at 
the  first  attempt,  for  if  this  fail,  and  oozing  take  place,  it  is  not 
easy  to  stop  the  bleeding  from  the  tendency  of  the  stump  to  slip 
through  the  slackened  clamp.  Each  pile  having  been  success-  • 
sively  dealt  with  in  this  way,  the  stumps  are  smeared  with 
iodoform  ointment  and  pushed  well  up  with  a  finger  coated  with 
the  same. 

This  method  is  thought  by  some  to  secure  more  rapid  healing  with 
less  pain  than  the  ligature.  This,  however  true  of  the  old  methods, 
does  not  hold  good  when  the  piles  are  freely  detached  and  the 
ligature  tied  with  the  precautions  already  given.  The  clamp  is 
less  easily  manipulated  in  the  rectum,  it  is  a  special  instrument 
not  always  at  hand,  and  the  smell  entailed  by  the  cautery  is  most 
unpleasing.  The  surgeon  who  uses  it  must  be  extremely  careful 
to  keep  his  seared  surfaces  as  small  as  possible,  and  by  no  means 
to  entrench  upon  the  skin.  It  is  well  known  how  slowly,  how 
painfully,  and  with  what  a  tendency  to  contraction  burns  heal. 

iii.  Crushing.— This  method  was  prominently  brought  forward  by  Mr. 
Pollock  (Lancet,  vol.  ii.  1880,  p.  1,  et  passim)  as  less  painful  than  the  ligature,  and 
as  leaving  a  mere  thin  and  superficial  fringe  of  dead  tissue,  instead  of  the  slough 
of  the  clamp  and  cautery.  The  anus  being  fully  dilated,  each  pile  is  drawn  down 
with  a  vulsellum,  and  firmly  crushed  for  a  period  varying  from  one  to  three 
minutes.  The  projecting  part  of  the  pile  should  then  be  cut  away.  The  best 
instrument  is  Mr.  H.  W.  Allingham's  "screw-crusher."  This  has  enormous 
power,  and  possesses  the  advantage  that  it  may  be  introduced  into  the  bowel. 
Skin  should  not  be  crushed,  an  incision  being  always  made,  when  needful,  at  the 
junction  of  skin  and  mucous  membrane.  The  upper  part  of  the  instrument 
should  rest  within  the  rectum,  so  as  not  to  drag  on  the  mucous  membrane.  Mr. 
Allingham  (Dis.  of  Bectum,  p.  133)  has  found  that  pain  after  this  method  is 
rather  less  than  after  the  ligature,  and  that  recovery  is  somewhat  more  rapid. 
(Edema  of  the  parts  outside  may  be  very  marked  ;  "  contraction  so  as  to  require 
dilatation  by  bougie  or  finger  occurred  about  as  frequently  as  after  any  otner 

*  Mr.  H.  Smith  {Bust,  of  Surg.,  vol.  ii.  p.  S40)  has  almost  entirely  discarded 
the  use  of  scissors,  removing  the  clamped  piles  with  heated  cauteries  instea  . 
Three  of  these  are  figured. 
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method  of  operation  upon  piles,  but  far  .less  than  after  the  cure  by  the  actual 
Sntcrv  "  hemorrhage  is  extremely  rare  after  careful  use  of  the  screw-crusher. 
Sit  occurs,  it  is  best  arrested  by  leaving  on  Spencer  Wells'  forceps.  Mr 
Allin-hara  gives  the  following  advice  as  to  suitable  and  unsuitable  cases  :  It 
may  be  used  when  the  piles  are  small  and  not  numerous,  say  three  in  number 
It  may  be  applied  to  remove  a  pile  or  two  when  operating  for  fistula.  Partial 
orolapse  of  the  mucous  membrane  falls  within  the  same  category.  I  should  not 
advise  its  use  in  cases  of  very  large  vascular  piles,  in  which,  from  excessive 
hemorrhage,  the  blood  is  poor  and  non-coagulable.  In  cases  of  anaemia  as 
a  result  of  hemorrhage,  in  which  recurrent  or  secondary  hemorrhage  would 
probably  cost  the  patient  his  life,  this  method  is  decidedly  dangerous.  It 
should  not  be  used  to  remove  inflamed  piles.  It  is  not  wise  to  crush  piles  when 
the  patient  is  at  a  distance  from  skilled  assistance,  for  fear  of  hemorrhage 
coming  on." 

iv.  Acid.— This  method,  formerly  much  over-rated,  should  be  reserved  tor 
that  rare  variety  of  pile,  sessile,  perineal,  usually,  in  position,  and  with  a  florid, 
granular  surface.  Vaseline  having  been  applied  around,  the  surface  of  the  pile  is 
dried,  and  carefully  rubbed  over  with  fresh,  strong  nitric  acid,  or  acid  mercury 
nitrate,  this  being  thoroughly  applied  with  a  glass  rod  or  pointed  bit  of  wood. 
The  acid  should  be  rubbed  in  and  in,  the  pile  being  kept  dry  and  the  acid  not 
allowed  to  run.  Every  atom  of  the  florid  surface  must  be  converted  into  a 
brownish,  shaggy  slough. 

Whitehead's*  Operation  of  Excision  of  the  whole  "Pile- 
bearing  "  Area. — This  extensive  operation  is  intended  to  bring  about  a  radical 
cure,  its  object  being  not  only  to  remove  any  existing  piles,  but  also  all  the 
mucous  membrane  in  the  lowest  part  of  the  rectum,  which  is  the  seat  of  piles, 
owing  to  the  tendency  of  its  veins  to  become  dilated.  Though  Mr.  Whitehead 
has  performed  this  operation  in  three  hundred  cases  without  a  fatal  result  or  any 
drawback,  I  cannot  but  consider  it  needlessly  extensive  and  severe,  especially  in 
patients  of  middle  life,  and  in  a  part  which  cannot  be  kept  sweet,  even  with  the 
aid  of  iodoform.  The  operation  by  ligature,  or  by  clamp  and  cautery,  carefully 
performed,  gives  most  excellent  results,  and  in  answer  to  Mr.  Whitehead's  argu- 
ment, that  as  long  as  this  diseased  area  is  left  to  reproduce  piles  over  and  over 
again,  no  permanent  cure  can  be  expected,  I  may  say  that  I  have  always  found 
that,  after  one  of  the  above  operations  has  been  properly  carried  out,  the  patient 
can  easily  prevent  any  recurrence  by  attention  to  common-sense  details  in  daily 
life.  Finally,  I  know  of  one  case,  in  a  young,  healthy  patient,  fatal  from  blood- 
poisoning. 

The  following  criticism  (Allingham,  Dis.  of  Rectum,  p.  139)  appears  to  me 
soundly  based  :  "  Mr.  Whitehead  terms  his  operation  simple.  Simple  it  may  be, 
but  difficult  to  perform,  for  with  the  anus  rugose  and  elastic  as  it  is,  even  after 
dilatation  of  the  sphincters,  it  is  not  at  all  easy  to  separate  the  mucous  mem- 
brane from  the  skin.  The  time  required  for  the  operation  is  an  objection  ;  this 
process  takes  on  an  average  at  least  thirty  minutes,  where  a  skilled  surgeon  can 
operate  with  the  ligature  in  less  than  five  minutes.  The  haemorrhage  by  this 
method  far  exceeds  the  amount  lost  when  the  ligature  is  used,  and  this  is  of 
great  importance  in  those  patients  who  have  already  lost  much  blood  from  their 

piles  Two  or  three  days  after  the  operation  the  parts  not  unfrequently 

become  swollen,  and  the  mucous  membrane  then  tears  through  the  ligatures  and 
retracts  away  from  the  skin.  This  leaves  a  large  granulating  surface  which  may 
occupy  the  entire  circumference  of  the  bowel,  and  cause  troublesome  contraction. 

Operation. — The  sphincters  having  been  thoroughly  dilated,  and  the  hemor- 
rhoidal area  of  mucous  membrane  made  to  prolapse,  the  line  of  j unction  of  skin  and 

*  Brit.  Med.  Journ.,  February  26,  1SS7. 
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mucous  membrane*  is  looked  for,  and  the  latter  divided  along  it  all  round  the 
anus  with  blunt-pointed  scissors.  The  cut  mucous  membrane  is  then  dissected 
up,  with  forceps  and  scissors,  from  off  the  external  and  (in  part)  the  internal 
sphincter,  till  the  whole  of  the  pile-producing  area  of  mucous  membrane  can  be 
pulled  down  and  drawn  out>idc  the  anus.  It  is  then  cut  away,  bit  by  bit,+  trans- 
versely at  its  still  attached  upper  border,  each  portion  when  divided  being  at  once 
attached  to  the  cut  skin  with  carbolised  silk  sutures.  In  this  way  the  diseased 
area  is  removed  as  a  complete  ring  of  mucous  membrane.  Each  bleeding-point 
is  secured  by  torsion  or  forcipressure.  Iodoform  is  dusted  over  the  wound.  The 
sutures  are  allowed  to  come  away  of  themselves. 

Caiises  of  Failure  and  Trouble  after  Operations  for 
Haemorrhoids : 

I.  Hemorrhage. — This  will  be  extremely  rare  if  the  ligature 
method  be  carefully  employed.  The  conditions  under  which  this 
complication  may  occur  are  cases  of  long-standing  piles  or  pro- 
lapsus in  weakly  subjects,  cases  where  the  tissues  are  very  friable, 
where  the  patient  insists  on  getting  out  of  bed  to  pass  water,  or 
where  he  strains  very  much  at  the  first  action  of  the  bowels.  If 
the  surgeon  be  called  upon  to  meet  it,  the  best  means  is  to  apply 
Spencer  Wells'  forceps,  and  to  leave  these  in  situ ;  in  a  severer 
case,  or  where  the  above  are  not  available,  Mr.  Allingham's  plan 
of  plugging  should  be  used  (Dis.  of  the  Rectum,  p.  67).  Through 
a  conical  sponge  a  silk  ligature  is  threaded  from  apex  to  base. 
The  sponge,  well  dusted  with  iodoform  and  steel  sulphate,  is 
pushed  4  or  5  inches  into  the  bowel,  and  the  whole  of  the  space 
below  it  is  plugged  with  aseptic  gauze.  The  sponge  is  now 
pulled  down  by  the  two  ends  of  the  ligature  while  the  gauze  is 
pushed  up.  The  plug  should  be  left  in  as  long  as  possible,  the 
patient  being  kept  under  the  influence  of  laudanum.  It  is  well 
to  pass  a  large  catheter  through  the  sponge  before  this  is  inserted, 
to  allow  of  escape  of  flatus.  2.  Tedious  ulceration. — This  is  usually 
due  to  the  patients  getting  up  too  soon.  They  should  remain  in 
bed  a  week  or  ten  days,  and  then  be  content  to  pass,  another  ten 
or  fourteen  days  upon  the  sofa.  3.  Septic  troubles.  4.  Contrac- 
tion.— This  is  usually  stated  to  be  only  likely  to  occur  when,  in 
cutting  away  piles,  especially  external  ones,  the  junction  of  skin 
and  mucous  membrane  is  trenched  upon.  But  the  fact  is  that 
where  many  piles  have  had  to  be  removed,  where  islands  of  mucous 
membrane  (p.  1077)  have  not  been  left  between  them,  the  ulcerated 
surfaces  thus  tending  to  coalesce,  contraction  of  the  surface  as  it 
cicatrises  is  very  likely  indeed  to  lead  to  some  narrowing  of  the 
lumen  of  the  gut.  This  must  always  be  prevented  by  the  early 
passage  of  the  finger  of  the  surgeon  in  charge,  this  being  repeated 
daily  if  any  tendency  to  contraction  is  found.  Where  a  stricture, 
generally  about  i|-  inch  from  the  anus,  has  been  allowed  to  form, 
the  patient's  condition  is  a  most  vexatious  one,  though  it  will  always 


*  The  "  white  line"  of  Mr.  Hilton  (Best  and  Pain,  p.  2S9,  figs.  51  and  52). 
t  So  as  to  diminish  the  htemorrhage,  which  would  otherwise  be  free  at 
stage. 
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yield  to  the  use  of  bougies,  aided,  if  need  be,  by  nicking  of  the 
contraction.  5.  Abscess.  6.  Fistula.  7.  Bubo.  8.  Pelvic  suppura- 
tion. These  four  are  given  by  Mr.  Allingham  {loc.  supra  ext.,  p.  163) 
as  sequela)  in  unhealthy  patients,  especially  it'  the  healing  has  been 
accompanied  by  prolonged  suppuration.  The  antiseptics  of  the 
present  day  should  prevent  this. 
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The  operative  treatment  of  these  is  so  simple  and  so  eminently 
successful,  that  it  should  be  resorted  to  early. 

Operation  by  Incision. — The  preparatory  treatment  and  the 
position  of  the  patient  are  the  same  as  those  already  given.  The 
division  of  the  ulcer  may  be  performed  in  one  or  two  ways — 
(a)  From  without ;  (Z>)  from  within  the  rectum. 

(a)  From  without. — Here  the  ulcer,  being  fully  exposed  with  a 
speculum — and  the  one  which  bears  Mr.  Hilton's  name,  with  a 
movable  valve,  will  be  found  the  best — a  small  sharp-pointed 
bistoury  is  inserted  a  little  beneath  the  base  of  the  ulcer,  and  its 
point  made  to  protrude  in  the  bowel  above  it ;  the  parts  are  then 
divided  from  without  inwards  through  the  centre  of  the  ulcer. 

(&)  From  within. — Here,  the  ulcer  being  also  exposed,  either 
by  stretching  the  parts  with  two  fingers  or  with  a  speculum,  a 
straight  blunt-pointed  bistoury  is  drawn  across  the  whole  of  the 
sore,  through  its  centre,  f  Mr.  Curling  (Bis.  of  the  fiectum,  p.  12) 
has  drawn  attention  to  an  important  point  here,  and  that  is,  that 
the  fibres  of  the  muscle  at  the  extremity  of  the  ulcer  near  the 
verge  of  the  anus  should  be  divided  rather  more  freely  than  those 
above,  so  as  to  avoid  any  ridge  or  shelf  on  which  the  faeces  would 
lodge. 

There  is  usually  no  haemorrhage  to  speak  of,  and  the  whole 
operation  is  so  simple  that  it  may  be  performed  after  an  injection 
of  cocaine,  or  with  nitrous  oxide  gas,  unless  anything  else — e.g., 
attention  to  piles— is  required.  I  prefer,  however,  to  operate  with 
ether  or  the  A.  0.  E.  mixture. 

Of  the  two  methods,  I  generally  make  use  of  the  first,  follow- 
ing Mr.  Hilton.  I  consider  it  the  more  certain,  and  have  never 
known  of  anything  like  incontinence  in  the  nine  cases  in  which 
1  have  used  it.  The  second  is  rather  the  slighter  operation,  and 
also  gives  good  results. 

The  position  of  these  usually  club-shaped  ulcers  is  posterior. 
It  one  is  met  with  anteriorly  in  a  woman,  it  would  be  wiser  to 
try  the  application  of  acids,  or  the  actual  cautery.  See  foot-note, 
p.  1073. 


it  h  ™spc°ndition- often  called  a  fissure,  nearly  always  amounts  to  an  ulcer  when 
"  is  carefully  examined  aDd  the  parts  unfolded. 

thfadS  twPK  (DiSc  °{Reclum  and  Anus>  P-  176)  says,  "so  as  to  divide  about  a 
tmrd  of  the  fibres  of  the  external  sphincter." 
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The  surgeon  must  be  careful,  when  examining  into  the  amount 
of  repair  a  week  or  two  later,  not  to  do  any  damage  if  a  speculum 
is  employed. 

Operation  toy  Dilatation  of  the  Sphincter. — This  is  not  only 
rough  but  uncertain,  and  should  not  be  employed. 


PROLAPSUS. 

Indications. — Failure  of  previous  treatment.  Large  size  and  long  duration 
of  the  prolapsus.  Altered  condition  of  the  mucous  membrane — viz.,  thickening  or 
ulcers,  the  latter  giving  rise  to  haemorrhage.  Incontinence  of  faeces,  especially 
when  fluid,  or  of  flatus. 

Operations. 

Acid.— Cautery.— Excision. 

1.  Acid.— Of  these  I  prefer  the  acid  nitrate  of  mercury.  This  method  is 
especially  applicable  to  the  obstinate  cases  of  prolapsus  in  children,  where  the 
bowel  is  constantly  down.  Though,  if  the  application  is  made  properly,  only  a 
sensation  of  burning  is  complained  of,  an  anaesthetic  should  always  be  given. 
The  patient  being  in  the  lithotomy  position,  or  on  one  side,  the  prolapsus  is 
carefully  dried  of  all  mucus,  and  the  surgeon  rubs  in  the  acid  with  the  aid  of  a 
glass  rod  or  pointed  pieces  of  wood,  the  adjacent  skin  being  protected  with 
vaseline. 

Care  must  be  taken  not  to  rub  in  the  acid  too  long  or  too  vigorously,  for  if  the 
inflammatory  process  set  up  affects  deeply  the  the  sub-mucous  tissue,  a  most 
troublesome  stricture  may  readily  result. 

It  is  well  to  warn  the  patients  that  a  second  application  may  be  required  in 

severe  cases. 

The  after-treatment  is  that  given  below. 

2.  Cautery.— In  severer  cases,  or  where  the  acid  has  failed,  the  following  will 
be  found  efficient.  The  position  of  the  patient  is  as  for  pile  operations,  but  it  is 
best  to  apply  the  cautery  to  the  bowel  in  situ,  though  this  may  be  used  when  the 
bowel  is  prolapsed. 

Thus,  the  patient  being  in  lithotomy  position,  and  a  duckbill-speculum  intro- 
duced and  held  in  contact  with  the  anterior  wall  of  the  rectum,  the  blade  of  a 
thermo-cautery  is  drawn  edgeways  along  the  lower  three  or  four  inches  of  the 
opposite  surface  of  the  gut.  The  speculum  being  shifted,  the  anterior  and 
lateral  aspects  are  similarly  treated  in  severe  cases. 

Care  must  be  taken  not  to  go  through  the  mucous  membrane,  or  septic  miscniel 
and  sloughing  may  be  set  up  in  the  cellular  tissue  beneath. 

3  Excision.— In  severe  cases,  in  adults,  when  other  methods  have  failed 
this  method  should  be  resorted  to,  but  even  with  the  improvements  of  the  present 
clay  there  must  always  be  a  difficulty  in  keeping  wounds  here  aseptic. 

The  patient  being  in  lithotomy  position,  the  prolapsus  reduced,  and  the  part, 
exposed  by  a  duckbill-speculum,  two  or  more  elliptical  pieces  of  mucous  mem- 
brane are  removed  by  pinching  them  up  with  vulsellum-forceps  and  cutting  them 
away  with  a  very  sharp  scalpel  or  scissors.  Any  bleeding  vessels  are  then  to* 
with  chromic  gut,  and  the  edges  of  the  wound  united  by  horsehair  or 
sutures,  a  horsehair  drain  being  inserted  first.  Iodoform  is  then  carefully  du 
on,  and  the  parts  smeared  with  an  ointment  of  the  same. 

The  insertion  of  sutures  has  the  advantage  of  prevent^ 
hastening  the  cure.    The  disadvantage  is  that  an  ^sthetic  wdl  p^Wy 
required  for  their  removal.    Especial  care  will  be  needed  now  not  to  break 
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the  union  with  the  speculum.  The  wounds  must  be  irrigated  frequently  with  a 
solution  of  hydr.  perch,  (i  in  4000),  and  a  small  Higgenson's  syringe. 

After-treatment.— After  any  operation  for  prolapsus,  the  patient  must 
rest  for  three  weeks  on  the  sofa  to  allow  of  firm  consolidation  and  cicatrization 
taking  place.  Light  diet  alone  should  be  allowed  at  first,  and  the  bowels 
should,  at  first,  be  allowed  to  act  only  every  three  days,  and,  if  possible,  while 
the  patient  is  on  his  side. 
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Partial  excision  would  be  usually  a  more  correct  term  in  the  great  majority  of 
cases,  but  as  by  the  sacral  route,  first  brought  before  the  notice  of  the  profession 
by  Kraske,  the  rectum  has  been  removed  up  to  the  sigmoid  flexure,  I  retain  this 
heading.  Under  it  the  following  operations  will  be  considered  :  (i)  Excision 
from  the  perinseum.  (ii)  Excision  through  the  vertebrae,  by 
removal  of  coccyx  and  part  of  sacrum,  (iii)  Combination  of 
the  perinseal  and  vertebral  routes,  (iv)  Excision  by  the  vagina, 
(v)  Excision  by  abdominal  section. 

(i)  Excision  from  the  perinseum. 

Indications.  Suitable  cases,  1.  Malignant  disease  of  anus— e.g., 
papillomata  or  a  neglected  fistula,  or  condylomata  becoming  epitheliomatous. 
2.  Malignant  disease  of  the  rectum.*  Of  the  points  which  have  to  be  now 
considered,  the  extent  of  the  disease,  especially  in  an  upward  direction,  is  the 
most  important.  A  growth  which  is  limited  to  the  lower  2^  or  3  inches  of  the 
bowel,  especially  if  placed  upon  the  sacral  aspect,  or  if  not  creeping  far  for- 
wards upon  the  sides,  may  always,  cceteris  paribus,  be  attacked  by  experienced 
hands. 

I  am,  of  course,  aware  that  larger  portions  of  the  bowel  have  been  removed 
successfully  by  the  perinseal  route,  and  I  recognise  the  objections  to  making  any 
rule  in  such  cases  as  these,  where  each  must  be  taken  separately.  But  I  am  of 
opinion  that  the  above  limit  is  a  wise  one  in  the  majority  of  cases  for  this  reason. 
All  thoughtful  surgeons  will  allow  that  it  is  idle  to  allow  less  than  a  full  inch  of 
margin  between  the  growth  and  the  site  of  division  of  the  bowel.  This  sounds 
simple,  but  is  not  easily  carried  out  owing  to  the  haemorrhage,  dread  of  opening 
the  peritonaeum  and  the  tension  exerted  on  the  bowel ;  thus  the  incision  is  often 
made  dangerously  near  the  growth  at  one  or  more  places.  On  the  other  hand,  an 
incision  through  the  bowel,  3^  inches  from  the  anus,  brings  the  surgeon  very  near 
to  the  recto- vaginal  or  recto-vesical  reflexion  of  the  peritonaeum. t  As  Mr.  Cripps 


*  Much  more  rarely  non-malignant  stricture  and  ulceration  may  be  treated  in 
this  way  instead  of  by  dilatation,  but  only  in  cases  where  extensive  ulceration 
exists  with  multiple  points  of  stenosis,  and  the  use  of  the  bougie  is  found  to  be 
ineffectual. 

t  On  this  subject  Mr.  Allingham  [Intern.  Encycl.  of  Surg.,  vol.  vi.  p.  122) 
writes  :  "  It  is  well  to  remember  in  the  female  how  near  to  the  perinseum  the 
peritonaeal  membrane  descends,  it  being  much  more  commonly  at  a  shorter 
distance  than  3  inches  than  at  a  distance  in  excess  of  that  measurement,  In  the 
male,  however,  3^  to  4  inches  from  the  anus  is  the  common  site  for  the  reflection 
of  the  peritonaeal  membrane."  Mr.  Allingham  states  that  he  has  met  with  the 
peritonaeum  within  2  inches  of  the  anus  in  a  woman,  and  removed  5  inches  of 
the  intestine  in  a  man  without  ever  having  seen  the  membrane.  In  estimating  the 
possibility  of  safely  getting  above  the  disease,  and  the  proximity  of  the 
peritonaeum,  the  tendency  of  the  growth  to  draw  down  this  membrane  will  not 
be  lost  sight  of. 
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points  out  (Dis.  of  the  Rectum  and  Anus,  p.  422)  involvement  of  the  peritoneum, 
by  the  disease  entails  two  risks  :  (1)  that  the  peritonieal  sac  will  of  necessity  be 
opened  at  the  operation ;  (2)  that  the  disease  having  once  implicated  this  membrane 
is  nearly  sure  to  have  spread  in  the  course  of  the  lymph-paths  beyond  the  reach 
of  complete  removal.  Mr.  Cripps,  one  of  the  chief  authorities  on  removal  of  the 
rectum  by  the  pcrinieum,  states  that,  in  his  opinion,  "the disease  must  be  within 
4  inches  of  the  anus,  and  in  women  must  not  have  extended  on  the  anterior  wall, 
further  than  3  inches."  * 

In  addition  to  the  extent  of  the  growth,  the  following  must  be  taken  into  con- 
sideration :  Its  mobility.  This  is  most  important  and  difficult  to  estimate.  The 
administration  of  ether  or  A.  C.  E.  may  help  here  as  well  as  in  deciding  the  extent 
of  the  disease.  The  parts  where  it  is  most  difficult  and  important  to  estimate  the 
mobility  are  the  neighbourhood  of  the  prostate,  urethra,  and  the  neck  of  the 
uterus. f  The  recto -vaginal  septum  if  involved  in  its  lower  part  may  be  cut 
away,  but  the  patient  will  be  liable  to  find  faeces  getting  into  the  vagina,  especially 
when  the  bowels  are  loose.  The  condition  of  the  glands,  sacral,  iliac,  and  inguinal, 
will,  of  course,  be  examined,  and  the  possibility  of  deposits  in  the  liver  remem- 
bered. 

Glandular  infiltration  is  said  by  several  to  occur  late  in  rectal  carcinoma. 
This,  at  first  sight  a  point  which  may  favour  operation,  is  counterbalanced  by  the 
well-known  fact  that  rectal  carcinoma  is  frequently  insidious,  and  that  thus,  by 
the  time  it  has  pronounced  its  existence,  it  is  already  in  an  advanced  stage. 

Finally,  the  age  of  the  patient,  this  being  not  judged  of  by  years  alone,  the 
condition  of  the  kidneys  and  other  viscera,  whether  the  general  condition 
and  reparative  powers  are  sufficiently  good  to  meet  the  calls  of  what  may  be  a 
very  severe  operation,  must  all  be  taken  into  careful  consideration. 

Much  information  bearing  on  the  value  of  excision  of  the  rectum  will  come  out 
if  we  institute  a  comparison  between  Excision  of  the  Rectum  and 
Colotomy.— The  chief  points  calling  for  attention  are— (i)  The  mortality  of 
the  operation,  (ii)  The  duration  of  life  after  it.  (iii)  The  amount  of  comfort 
given  by  it. 

(i)  The  Mortality  of  the  Operation.—  In  instituting  a  comparison  on  this  head 
between  colotomy  and  excision  of  the  rectum,  one  important  point  must  always 
be  remembered— i.e.,  that  the  latter  operation  is  never  performed  under  those 
unfavourable  conditions  of  obstruction  which,  owing  to  the  operation  being 
often  deferred  till  too  late,  render  the  mortality  of  colotomy  such  a  high  one. 
Turning  to  the  mortality  of  excision  by  itself,  without  comparison  with  any  other 
operation,  we  find  that  Mr.  Butlin  {Oper.  Surg.  Malic).  Bis.,  p.  241)  who  has 
collected  one  hundred  cases  from  various  sources,  gives  a  mortality  of  35.  This 
death-rate  of  one-third  he  regards  as  far  too  high,  and  as  capable  of  reduction 
by  one-half,  or  even  more,  by  attention  to  antiseptic  details,  and  also  by  abandon- 
ing the  practice  of  drawing  down  and  suturing  the  cut  bowel,  a  practice  which 
has  been  largely  followed  at  Vienna,  and  which,  by  causing  retro-peritonreal 
suppuration,  has  greatly  increased  the  mortality. 

Mr.  Ball  has  collected  175  cases  which  he  considers  reliable  with  a  death-rate 
of  16-5  per  cent.    A  fallacy  here  has  been  overlooked.    In  this,  as  in  ev<  ry 


*  If  the  disease  is  adherent  to  the  upper  portion  of  the  vagina,  Douglas's 
pouch  is  nearly  sure  to  be  drawn  towards  the  disease,  which  cannot  be  removed 
without  opening  the  peritonaeum. 

t  Mr.  Cripps  thinks  that  though  the  bowel  in  contact  with  the  prostate  may 
be  diseased,  it  is  a  long  while  before  the  prostate  itself  becomes  infected  :  in 
women,  on  the  contrary,  when  the  disease  is  on  the  anterior  part  of  the  bowel, 
the  vagina  and  uterus  quickly  become  implicated. 
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other  comparatively  novel  and  important  operation,  a  very  large  number  of  un- 
successful cases  will  remain  unpublished,  whilst  nearly  every  successful  case  is 
reported  at  once.  The  real  death-rate,  therefore,  when  the  facility  with  winch 
shock  hemorrhage,  cellulitis,  peritonitis  may  occur  in  a  part  which  cannot  be 
kept  absolutely  aseptic,  and  in  patients  no  longer  young  and  the  subjects  of 
rectal  cancer,  is  fairly  estimated,  lies  probably  between  the  two  figures  given 
above.  Nor  when  we  consider  how  limited  man's  capacity  for  bearing  grave 
operations  remains  (p.  778),  however  much  we  have  advanced  in  surgery,  is  it  at 
all  probable  that  the  death-rate  will  fall  much  below  20  per  cent.,  if  all  cases 
operated  on  are  honestly  reported?  When  we  consider  the  mortality  of 
inguinal  colotomy  for  rectal  cancer,  excluding  the  cases  where  colotomy  is  per- 
formed under  the  most  unfavourable  circumstances  of  obstruction,  in  other 
words  "  the  too  late  cases,"  the  mortality  will  be  distinctly  less,  varying  from 
under  5  to  under  10,  accordingly  as  the  operation  is  performed  by  operators  of 
especial  experience  or  otherwise.  Here,  too,  the  value  of  statistics  is  greatly 
impaired  by  the  tendency  to  publish  only  successes.  But  there  can  be  no  doubt 
whatever  that  colotomy  in  cases  uncomplicated  by  obstruction  is  most  distinctly 
a  safer  operation  than  excision  of  the  rectum  from  the  perineum,  and,  a  fortiori, 
than  the  severer  methods.* 

(ii)  Duration  of  Life.—  With  regard  to  this  point,  I  think  a  larger  number  of 
cases  will  show  that  if  the  surgeon  decides  to  advise,  and  the  patient  is  willing  to 
run  the  risk  of,  the  more  serious  operation,  the  prolongation  of  life  will  be  greater 
here  than  after  colotomy,  if  the  cases  are  wisely  selected.  I  think  that  the  above 
is  borne  out  by  the  results  of  the  statistics  which  we  have.  It  is  rare  for  patients 
after  colotomy  for  carcinoma  to  survive  more  than  one  year  and  a  half.  Making 
due  allowance  for  the  advanced  date  at  which  cases  of  rectal  cancer  too  often 
come  under  treatment,  for  the  fact  that  excision  will  usually  be  performed  in 
selected  cases,  and  that  thus  colotomy  will  be  reserved  for  those  less  favourable, 
I  think  the  published  cases  of  excision  show  a  greater  prolongation  of  life. 

Volkmann  {Sammlung  Klin.  Vortrdge,  May  13,  1878)  claimed  3  complete  cures 
and  several  cases  of  very  late  recurrence — viz.,  one  after  6  years,  one  after  5,  and 
one  after  3.  One  case  died  of  carcinoma  of  the  liver,  8  years  after  operation 
without  local  recurrence,  and  one  case  remained  well  1 1  years  after  the  removal 
of  a  large  mass  reaching  high  up  :  in  this  case  recurrence  occurred  twice  in  the 
scar,  and  was  removed.  Czerny's  experience  is  also  very  good.  Two  of  his 
cases  had  survived  the  operation  over  4  years,  one  3  years  and  4  months  ;  three 
others  were  well  after  intervals  of  at  least  2  years  (Henck,  Arch.  f.  Klin.  Chir., 
Bd.  xxix.  Hft.  3).  Mr.  Ball  (Dis.  of  the  Rectum  and  Anus,  2nd  ed.  p.  364)  has  had 
one  patient  alive  and  well  9  years  and  another  6  years  after  operation.  Mr. 
Cripps  {loc.  supra  cit.)  has  had  one  case  free  from  recurrence  12  years,  two 
6  years,  one  5  years,  two  4  years,  one  3  years  after  operation. 

(iii)  Amount  of  Comfort  Afforded. — After  this  operation,  as  after  excision  of 
the  larynx,  a  distinction  must  be  drawn  between  mere  survival  and  what 
deserves  the  name  of  recovery.  The  amount  of  comfort  enjoyed  by  the  patient 
will  depend  on  :  (1)  The  amount  of  contraction  that  takes  place.    (2)  How  far  he 


*  Iversen,  of  Copenhagen  {International  Congress  of  Medicine,  Berlin,  1890,  Jan. 
24, 1891),  examining  247  cases  of  excision  of  the  rectum,  came  to  the  conclusion 
(1)  that  removal  of  the  rectum,  while  a  most  reasonable  method  and.  in  favourable 
cases,  affording  a  radical  cure,  was  a  very  dangerous  operation.  Of  19  cases  of 
Kraske's  operation  8  died.  (2)  The  greater  number  of  cases  come  too  late  for  the 
operation  and  must,  as  before,  be  treated  by  colotomy.  Konig's  recent  mor- 
tality has  only  been  10  per  cent.,  and  Czerny  has  operated  in  18  cases  with 
4  deaths. 
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has  control  over  his  motions.  The  patient  should  always  be  warned  about  these 
sequeliD.  If  he  does  not  keep  under  observation,  and  contraction  follows,  I  con- 
sider his  case  will  compare  most  unfavourable  with  that  after  a  well  performed 
colotomy,  and  may  even  be  as  bad  as  that  of  a  patient  with  advanced  rectal 
cancer,  (i)  Where  the  whole  circumference  of  the  bowel  has  been  removed,  a 
matter  referred  to  below  (p.  1090),  it  is  obvious  that  there  must  be  a  great  risk  of 
contraction  in  the  scar  tissue  which  replaces  the  mucous  membrane.  This  con- 
traction forms  a  most  serious  difficulty  in  the  after-treatment,  and  is  liable  to 
lead  to  most  unsatisfactory  results.  The  more  the  connective  tissue  around  the 
bowel  is  interfered  with,  the  more  profuse  the  suppuration  and  the  longer  the 
healing,  the  more  marked  will  the  contraction  be.  Colotomy  has  been  required 
for  it,  as  occurred  in  a  case  under  my  care,  where  excision  of  the  rectum  had 
been  performed  elsewhere.  The  above  risk  may  be  obviated,  no  doubt,  by  draw- 
ing down  the  bowel  and  suturing  it  to  the  skin  ;  but  this  step  (p.  1089)  is  not  often 

Fig.  295. 


(AUingham.) 

feasible,  especially  in  men,  and  if  sutures  are  inserted  they  cut  through  quickly. 
It  is  at  all  times  dangerous  on  account  of  the  risk  of  leaving  septic  discharge 
pent  up  with  very  dangerous  surroundings  (vide  infra. )  The  severed  end  of  the 
bowel  is  drawn  considerably  downwards  during  the  process  of  healing.  This 
renders  it  easier  for  the  patients  to  pass  a  bougie  from  time  to  time,  the  need  of 
which  must  be  firmly  impressed  upon  them.  Another  means  of  securing  the 
patency  of  the  bowel  is  by  wearing  a  vulcanite  tube,  as  recommended  by  Mr. 
AUingham.  These  are  3  or  4  inches  long,  with  one  end  conical,  and  with  the 
other  ending  in  a  broadish  flange  to  prevent  its  slipping  into  the  bowel,  and  also 
to  enable  it  to  be  stitched  to  a  bandage  which  keeps  it  in  place.  Patients  begin 
to  wear  it  about  a  fortnight  after  the  operation,  and,  save  for  taking  it  out  when 
the  bowels  act,  retain  it  constantly  for  some  months,  some  having  to  wear  it  for 
the  rest  of  their  lives. 

(2)  As  to  the  power  of  retaining  faeces,  incontinence  is  always  present  at  nrst, 
but  control  is  usually  regained  after  a  time,  save  where  the  motions  are  loose. 
Mr  Cripps  (he.  supra  cit.)  states  that  incontinence  was  present  in  only  seven  out 
of  thirty-six  cases  which  he  collected.  It  is  possible  that  torsion  after  the 
advice  of  Guersun  (vide  infra),  may  be  advisable  as  a  preventive  when  the  entire 
circumference  of  the  bowel  and  the  sphincters  have  been  removed. 

Operation  of  Excision  of  Rectum  in  its  Entire  Circumference 
-The  bowels  having  been  well  emptied  by  purgatives  and  enemata,  the  patient, 
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under  the  influence  of  ether  or  the  A.C.E.  mixture,  is  placed  in  lithotomy  position, 
and  the  surgeon  rapidly  makes  an  oval  incision  into  both*  ischio-rectal  fossae, 
around  the  bowel,  then  prolonging  this  oval  incision  backwards  so  as  to  reach  the 
coccyx  (Fig.295).  Mr.  Allingham  advises  that  the  oval  incision  should  be  just  above 
the  external  sphincter,  or  rather  in  the  space  between  the  external  and  internal 
sphincter,  so  as  to  leave  the  external  sphincter  (detached  behind)  attached  to  the 
skin.  Better  control  over  the  motions  is  secured  by  this  detail  when  it  is  safe  to 
carry  it  out. 

This  backward  prolongation  is  much  needed  in  order  to  give  additional  room 
for  meeting  hemorrhage,  f  and  for  providing  drainage  later  on.  The  fingers, 
aided  if  needful  by  the  knife  or  blunt  dissector,  separate  the  bowel  at  the  sides 
and  posteriorly  as  high  as  the  levator  ani ;  the  hfemcrrhage  is  usually  not  severe, 
and  can  be  readily  arrested  by  pressure-forceps,  sponges  pushed  into  the  incision, 
and  by  operating  as  rapidly  as  is  consistent  with  safety.    The  separation  of  the 


Fig.  296. 


(Allingham.) 


bowel  in  front  varies  with  the  sex  of  the  patient.  In  a  male  a  full-sized  metal 
sound  having  been  passed  into  the  bladder  and  kept  well  hooked  up  under  the 
pubes.J  the  surgeon  carefully  dissects,  partly  with  his  finger  and  partly  with 
scissors,  between  the  bowel  and  urethra  and  prostate.    These  parts  are  naturally 


*  If  the  disease  is  limited  to  one  aspect  of  the  bowel,  the  incision  will  be 
limited  also. 

t  If  this  incision  has  to  be  carried  as  high  up  as  3  or  4  inches,  the  haemorrhage 
will  be  free,  as  the  superior  hasmorrhoidal  artery  here  divides  into  two  terminal 
branches.  A  sufficient  incision,  well  opened  out  with  large  retractors,  will  admit 
of  easily  dealing  with  this  vessel.  Another  method  is  to  begin  by  a  free  posterior 
incision,  made  by  guiding  a  curved  sharp  bistoury  well  above  the  disease  in  the 
posterior  wall,  bringing  out  the  point  at  the  tip  of  the  coccyx,  and  then  cutting 
all  the  intervening  tissues  into  the  bowel.  This  exposes  well  the  limits  of  the 
growth,  but  causes  more  bleeding.  If  the  first  method  is  made  use  of,  the  bowel 
must  be  laid  open  subsequently,  to  investigate  the  upper  limits  of  the  disease. 

t  Prof.  Macleod  advises  that,  if  the  disease  is  low  down,  it  matters  little 
whether  the  bladder  is  fuU  or  empty  ;  if  a  higher  portion  has  to  be  dealt  with, 
as  Dupuytren  showed,  the  urine  should  be  retained,  so  as  to  raise  the  recto- 
vesical pouch. 
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adherent,  and  this  dissection  must  be  carefully  conducted,  as  any  opening  jnt0 
the  bladder  or  urethra  will  much  increase  the  shock.  If  the  left  index  be  kept 
in  the  rectum  and  the  thumb  just  outside  it,  they  will  serve  to  pull  the  bowel  as 
it  is  freed  away  from  the  urinary  tract,  while  the  operator  is  at  the  same  time 
kept  informed  how  near  to  the  bowel  he  is  cutting  (Fig.  297).  In  the  case  of  a 
woman  the  surgeon's  left  index,  or  the  finger  of  an  assistant  in  the  vagina,  will 
give  the  best  warning  of  his  knife  or  scissors  (the  latter,  long  and  blunt-pointed 
are  preferable)  getting  too  near  the  vaginal  mucous  membrane.*  If  this  be 
encroached  upon,  it  must  be  removed  without  hesitation,  in  the  hope  that  the 
cloaca  thus  formed  will  be  much  diminished  by  contraction,  or  that  it  may  be 
closed  subsequently.  If  the  disease  has  extended  up  the  recto-vaginal  septum 
the  peritonaeum  must  be  looked  out  for,  and  the  greatest  care  taken  not  to  open 
this  cavity  at  the  upper  part  of  the  dissection.  If  this  should  occur,  an  aseptic 
sponge  must  be  kept  over  the  opening.    The  levator  ani  being  carefully  cut 

Fig.  297. 


(Allingham. 


through,  the  rectum,  now  separated  everywhere  save  above,  is  dragged  down  by 
an  assistant  or  by  the  operator  with  his  left  hand.  While  this  tension  is  kept 
up,  the  surgeon  with  his  finger,  aided  by  scissors,  frees  the  bowel  sufficiently 
above  the  disease  to  admit  of  dividing  it  safely.  Frequent  examination  of  the 
interior  of  the  bowel  should  be  made  at  this  stage  to  tell  when  the  upper  limit  of 
the  disease  has  been  reached.  The  rectum  should  be  divided  at  least  an  inch 
above  this  point.  Before  the  bowel  is  cut  away,  the  upper  end  should  be  secured 
with  a  vulsellum,  for  fear  that  it  may  retract  and  carry  any  still  bleeding  points 
out  of  reach. 

When  the  bowel  has  been  safely  isolated  above  the  disease,  it  must  be  divided 
with  scissors.  These  are  greatly  to  be  preferred  to  the  ecraseur,  as  they  give  a 
much  more  cleanly  cut  surface,  and  one  therefore  less  liable  to  slough,  and  they 
furthermore  avoid  the  risk  which  is  inseparable  from  the  use  of  the  ecraseur— 
viz.,  its  gradually  encroaching,  as  it  is  tightened,  more  and  more  closely  upon  the 
diseased  area. 


*  Subsequent  sloughing  here  is  not  unlikely. 
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One  objection  to  the  division  of  the  rectum  with  a  Paquelin's  cautery  is,  as 
remarked  by  Mr.  Cripps,  that  the  use  of  any  form  of  cautery  during  the  operation 
makes  it  exceedingly  difficult  to  distinguish  between  the  hard  nodules  of  burnt 
tissue  and  portions  of  the  disease  which  may  be  left  behind. 

The  bowel  having  been  removed,  all  bleeding  points*  are  most  carefully 
looked  for,  and  the  wound  is  thoroughly  dusted  over  with  iodoform,  painted 
over  with  this  antiseptic  and  ether,  f  and  lightly  plugged  with  strips  of  aseptic 
gauze,  t 

If  the  peritoneum  has  been  injured  and  the  opening  is  too  large  for  suturing, 
either  a  drainage-tube  packed  around  with  gauze  (Barclenhauer),  or  a  tampon  of 
gauze,  must  be  made  use  of. 

Mr.  Cripps  considers  that  any  attempt  to  bring  down  the  cut  edges  of  the 
rectum,  and  to  stitch  them  in  sitti  around  the  anus,  is  perfectly  useless,  as  the 
sutures  are  certain  to  cut  their  way  out,  and  harmful,  as  likely  to  prevent  the 
escape  of  discharges.  As  this  entails  the  very  serious  risk  of  septicaemia,  the 
advantage  which  suturing  the  bowel  would  give,  if  it  were  safe,  of  preventing 
subsequent  contraction  (p.  1086)  has  been  put  aside. 

On  the  other  hand,  Volkmann  and  Czerny  (loc.  supra  cit.)  have  recommended 
the  use  of  sutures  so  as  to  hasten  healing  and  obviate  the  tendency  to  stricture. 
If  they  are  employed,  they  must  be  passed  as  advised  by  Ball,  not  only  through 
skin  and  bowel,  but  also  deeply  through  the  surrounding  pelvic  structures  as 
well;  drainage-tubes  should  also  be  inserted  here  and  there  between  the 
sutures.  Superficial  sutures  are  then  put  in  as  well  so  as  to  further  diminish  the 
strain.  If  these  precautions  are  taken,  if  no  faecal  contamination  of  the  wound 
has  occurred,  if  antiseptic  precautions  have  been  taken  throughout,  and  if  the 
wound  has  been  rendered  thoroughly  dry  and  bloodless,  the  employment  of 
sutures  deserves  a  further  trial  in  appropriate  cases.§ 

Resection  of  Rectum  with  Murphy's  Button.ll— As  the  inventor  of 
this  most  ingenious  instrument  believes  that  its  use  will  relieve  the  operation  of 
"  its  most  trying  mechanical  part— i.  e. ,  the  difficulty  of  drawing  down  and  approx- 
imating the  upper  to  the  lower  segment,  suturing  it  there  and  still  retaining 
the  sphincter  intact  "—an  account  of  the  method  will  be  given  here.  Dr.  Murphy 
states  that  he  has  had  three  resections  with  three  recoveries  (Chicago  Clin.  Rev., 
Feb.  1S95).  "  (1)  In  order  to  do  the  operation  without  removing  the  coccyx  or 
sacrum  (Kraske),  it  is  necessary  to  be  able  to  reach  the  upper  margin  of  the 
carcinoma  with  the  index  finger.  (2)  The  sphincter  should  be  dilated  until  it  is 
completely  paralysed  ;  the  cancer  should  be  drawn  down  with  forceps,  and  the 
rectum  packed  with  gauze  above.    (3)  A  puckering  string  should  be  inserted  in 


If  the  patient's  strength  fail  towards  the  close  of  the  operation,  no  time  should 
be  lost  m  tying  the  vessels,  but  each  bleeding-point  should  be  secured  with 
bpencer  Wells'  forceps  ;  these  are  removed  in  twenty-four  or  thirty-six  hours 

t  Throughout  the  operation  the  wound  should  be  well  syringed  with  a  solution 
of  mercury  perchloride  (1  in  4000).  This  should  be  used  very  hot,  if  there  is 
troublesome  oozin°\ 

:  If  it  is  necessary  to  do  this  firmly,  the  plugs  should  be  removed,  by  soakin- 
is  soon  as  possible,  in  order  to  allow  of  escape  of  discharges 

does'notSr7  iNeW/lk  J°Urn-  V0'-  1  l89°'  P"  478)  while  using  sutures 

merer ^  2 \?  d°  fhe  SUr^e0,ls' to  Set  by  first  intention,  but 

must  be  fin  7  ■?„  ES  l0W  aS  P°SSible'  S°  aS  t0  shorten  the  ™^  which 
SsfcLl  U?  Wlth  Sranulations-    He  also  gives  the  useful  hint  to  put  pro- 

S  whenZ3  intYh%d!eP  P^erior  cut,  to  be  tightened  in  a  week  or^en 
II  Ihis  is  described  at  p.  840. 
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and  out  through  the  wall  of  the  rectum  one  half  inch*  below  the  carcinoma  and 
left  perfectly  loose,  so  that  the  bowel  may  retain  its  entire  calibre.  (4)  ^ 
circular  incision  is  now  made  through  the  entire  wall  of  the  rectum,  one  quarter 
of  an  inch  above  the  suture,  and  between  it  and  the  carcinoma.  (<;)  The 
carcinoma  and  the  rectum  are  then  liberated  from  the  surrounding  connective 
tissue  and  the  latter  is  drawn  down  as  a  cylinder  into  the  lower  segment  of  the 
rectum,  and  the  separation  continued  until  we  are  well  up  above  the  carcinoma. 
If  it  be  a  female  patient  we  will  find  the  cul-de-sac  firmly  adherent  to  rectum, ' 
usually  at  the  seat  of  the  cancer.  It  should  be  cut  open,  the  portion  adherent 
allowed  to  remain,  and  immediately  sewn  up  with  a  fine  catgut  suture.  The 
separation  can  extend  up  as  far  as  necessary.  One  half  inch  above  the  carcinoma 
another  puckering-string  is  inserted,  and  a  circular  incision  is  made  a  quarter 
of  an  inch  below  this,  cutting  out  the  carcinoma.  The  gauze  packing  is  then 
removed.  The  male  portion  of  the  button,  in  which  is  threaded  extremely 
heavy  braided  silk,  double,  drawn  through  the  cylinder,  is  placed  above,  ami 
the  upper  puckering-string  tied  round  the  cylinder  and  cut  short.  (7)  Slide 
the  female  portion  of  the  button  over  the  string  and  press  it  up  until  it 
barely  catches  the  end  of  the  male  cylinder,  just  sufficient  to  hold.  (8)  Make  a 
small  parallel  incision  in  the  lower  segment  of  the  rectum  over  the  coccyx  ami 
one  half  inch  below  the  first  puckering-string  inserted.  Through  this  pass  a 
strand  of  iodoform  gauze  for  drainage  outside  of  the  button.  This  may  be  re- 
moved on  the  third  or  fourth  day.  (9)  Draw  the  button  well  down,  and  tie  the 
first  puckering-string  around  the  conjoined  cylinder  :  cut  the  suture  short  and 
press  the  button  together  by  making  traction  on  the  cord  and  pressing  up  from 
below.  ( 10)  Have  the  bowels  loose  before  the  operation,  and  keep  them  loose 
after  the  operation  until  the  button  loosens  itself,  or  can  be  liberated  by  slight 
traction  about  the  tenth  day.  Use  heavy  silk,  both  for  puckering-string  and  for 
traction-cords,  as  it  is  very  unpleasant  to  have  it  break.  Do  not  press  the  button 
too  close  together  before  tying  the  second  puckering-string.  The  traction-cords 
may  be  left  in  until  the  button  is  removed." 

Question  of  Partial  Removal. — If  any  of  the  mucous  membrane,  even  a 
mere  strip,  can  be  safely  left,  the  amount  of  subsequent  contraction  will  be  less ; 
but  here,  as  in  all  other  operations  for  malignant  disease,  every  consideration 
must  give  way  to  the  chief  object,  that  of  extirpating  the  growth. 

Partial  operations  should  be  reserved  only  for  cases  where  the  disease  is  very 
localised  in  amount,  and  admits  of  extirpation,  together  with  a  very  wide  margin 
of  bowel.  Where  the  disease  implicates  one-half  of  the  bowel,  even  if  apparently 
not  disseminated  in  the  mucous  membrane,  the  whole  circumference  should  be 
removed.  Mr.  Allingham  thus  condemns  partial  operations :  "  The  partial  re- 
moval of  the  circumference  of  the  bowel  is,  in  my  opinion,  most  unsatisfactory. 
In  all  the  cases  in  which  I  have  removed  only  part  of  the  wall  there  has  been 
either  a  return  of  the  disease  in  the  rectum,  or  in  the  glands  in  the  groin,  or  in 
some  internal  organ,  mostly  the  liver." 

If  the  surgeon  decide  on  a  partial  operation,  he  must  be  prepared  for  some  in- 
creased difficulty  owing  to  the  diminished  room  for  working,  and  meeting  the 
haemorrhage.  Perhaps  only  one  semilunar  incision  around  the  anus  will  be 
required. 

(ii)  Excision  through  the  vertebrae,  by  removal  of  the  coccyx, 
or  coccyx  and  part  of  the  sacrum.— Kraske's  operation  and 
its  modifications  (Fig.  298).—  Kraske,  of  Freiburg  {Arch.  f.  Bin.  Chir.,  Bd. 
xxxiii.  S.  563),  introduced  this  route  as  best  adapted  for  those  cases  which,  in 
Volkmann's  words,  are  situated  too  high  for  the  perinseal  route  and  are  too  low 
and  too  fixed  to  admit  of  removal  by  abdominal  section.    It  will  be  understood 


These  and  the  other  distances  given  appear  to  me  inadequate  and  risky. 
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Fig.  298. 


by  all  that  this  is  an  operation  of  great  severity,  and  only  justifiable  when,  as 
compared  with  colotomy,  the  risks  on  the  one  hand,  and  the  advantage  on  the 
other,  of  attempting  a  radical  cure,  and,  at  all  events,  affording  a  greater  pro- 
longation  of  life  (p.  1085),  have  been  fairly  put  before  the  patient  or  the  friends. 
Again,  it  is  only  a  surgeon  who  has  had  large  operating  experience  who  should 
undertake,  and  only  patients  who  have  sufficient  reparative  power  who  should  be 
submitted  to,  any  of  these  operations  of  excision  of  the  rectum,  more  particularly 
w  this  and  the  ones  that  follow.    For  at  least  four  days  before  the  operation  the 
patient  should  be  prepared  by  aperients  and  enemata  and  a  wisely  restricted  fluid 
diet. *  The  parts  having  been  previously  shaved  and  cleansed,  the  latter  process  is 
repeated  when  the  patient  is  passing  under  the  amesthetic,  and  the  bowel  cleansed 
as  high  up  as  possible  by  irrigation  with  lot.  hydr.  perch.  (1  in  500),  and  with  swabs 
of  iodoform  gauze  on  long  forceps. 
Dr.  Kelsey  insists  upon  this,  as  it  may 
be  of  the  greatest  help  to  be  able  to 
introduce  the  finger  into  the  bowel 
during  the  operation  :  "  Exactly  in 
proportion  to  the  thoroughness  of 
this  disinfection,  and  to  the  care  with 
which  the  wound  is  kept  clean  during 
every  stage  of  the  operation  will  be 
the  mortality."    A  small  tampon  of 
iodoform  gauze  may  be  left  in  the 
rectum,  but  too  large  a  mass  obscures 
palpation  of  the  diseased  part  from 
the  incision.    The   patient   is  now 
turned  on  to  his  face,t  or  nearly  so, 
and  the  cleaning  of  the  parts  com- 
pleted.   If  the  antesthetic  requires 
that  the  patient  lie  upon  one  side,  the 
right  is  usually  chosen.   Whatever  be 
the  position,  the  pelvis  should  be 
elevated,  so  as  to  diminish  hsemor- 
rhage.  An  incision  is  then  made  in  the 
middle  line  from  the  posterior  edge  of 
the  anus  to  the  centre  of  the  sacrum,  % 
the  knife  being  carried  down  to  the  bone  at  once.    A  flap  on  the  left  side  is  then 
turned  outwards,  including  a  part  of  the  glutteus  maximus,  and  exposing  the  side 
of  the  sacrum  and  the  sacro-sciatic  ligaments.    These  last  must  be  divided  and 
detached  from  both  sides  of  the  coccyx  and  the  left  side  of  the  sacrum,  together 


a.  The  incision,  through  the  sacrum,  of 
Kraske's  (p.  1090).  a,  a'.  That  of  Barden- 
heuer,  who  takes  away  the  whole  lower  part 
of  the  bone  as  far  as  the  third  sacral  fora- 
mina, b.  Incision  of  v.  Volkmann  and  Rose 
which  passes  through  the  bone  at  a  higher 
level  still.    (Esmarch  and  Kowalzie-.) 


*  Dr.  C.  B.  Kelsey  {Neio  York  Med.  Journ.,  vol.  ii.  1895,  P-  457)  advises  that  a 
dose  of  morphine  and  bismuth  should  be  given  on  the  evening  before,  and  re- 
peated a  few  hours  before  the  operation.  The  paper  is  an  excellent  one,  full  of 
practical  hints,  from  which  I  have  borrowed  largely. 

t  This  position  is  recommended  by  Mr.  Godlee  and  Mr.  Larkin  {Brit.  Med. 
Journ.,  1893,  vol.  ii.  pp.  64,  153)  as  much  more  convenient  throughout  than  that 
of  resorting  to  the  lithotomy  one  after  removal  of  the  bones. 

X  The  upper  limit  of  this  incision  must  be  according  to  the  upper  extent  of 
the  disease.  In  some  cases  removal  of  the  coccyx  will  suffice  (Verneuil  and 
Kocher),  in  others,  where  the  disease  extends  high  up,  the  incision  must  be 
carried  up  to  the  4th,  3rd,  or  even  the  2nd  sacral  spine.  When  the  incision  is 
carried  high  up,  it  passes  to  the  left  and  ends  about  two  finger's  breadth  below 
™e  posterior  and  superior  spine  (Fig.  298). 
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with  the  coccygeus,  part  of  the  left  pyriformis  and,  if  the  anal  region  is  to  be  re- 
moved, the  sphincter  and  levator  ani.    With  a  periosteal  elevator  passed  under 
the  sacrum  the  soft  parts  are  now  detached  from  the  hollow  of  this  bone,  includ- 
ing the  sacra  media  vessels  and  a  venous  plexus,  thus  avoiding  troublesome 
bleeding.    The  surgeon  must  now  decide  how  much  bone  requires  removal.  We 
will  suppose  a  somewhat  extensive  case.    The  soft  parts  being  vigorously  re- 
tracted the  surgeon  cuts  through  the  left  side  of  the  sacrum  along  a  curved  line 
(Fig.  298)  commencing  on  the  left  edge,  at  the  level  of  the  third  posterior  sacral 
foramen,  and  running  inwards  and  downwards  through  the  4th  foramen  to  the 
left  corner  of  the  sacrum.    By  cutting  along  this  line  the  anterior  division  of  the 
3rd  sacral  nerve  will  not  be  divided  nor  the  sacral  canal  opened.    The  bleeding 
up  to  this  time,  which  is  largely  venous,  is  best  met  by  firm  sponge  or  finger 
pressure  ;  much  time  will  be  lost  in  attempting  to  seize  the  bleeding  points  in 
the  usual  way.    As  soon  as  the  bone  is  out,  the  vessels  may  be  closed  by  forci- 
pressure  or,  where  needful,  by  under-running.    The  haemorrhage  comes  chiefly 
from  the  lateral  and  middle  sacral,  the  hemorrhoidal  arteries,  the  bone  itself, 
and  a  venous  plexus  on  both  aspects  of  the  sacrum.    The  pelvis  is  now  freelv 
opened,  and  from  6  to  8  inches  of  the  bowel  may  be  removed.    The  lower  partof 
the  gut  may  be  preserved  if  it  is  healthy.    In  any  case  the  rectum  is  next  to  be 
isolated  with  the  finger.    Unless  matted  by  extension  of  the  disease,  it  will 
readily  be  shelled  out  of  its  bed,  posteriorly  and  laterally.*    In  Dr.  KelseyV 
words  (he.  supra  cit.),  "the  finger  cannot  be  passed  completely  under  and 
around  the  gut  on  account  of  its  size  at  this  point,  nor  can  it  be  drawn  down  at 
all  on  account  of  the  firm  attachments  of  the  peritonaeum  and  the  meso-rectuni. 
Any  forcible  attempt  to  drag  it  down  at  this  stage  is  attended  by  great  risk  of 
rupture  and  consequent  soiling  of  the  wound,  and  all  that  should  be  attempted  is 
gentle  isolation  on  each  side  by  separating  it  from  its  loose  attachments  with  the 
finger,  and  discovering  by  touch  the  extent  of  the  disease  to  be  removed,  which 
can  generally  be  easily  done  by  palpating  the  tube  as  it  lies  in  the  wound.  The 
next  step  in  the  procedure  should  be  the  deliberate  opening  of  the  peritoneal 
cavity  as  near  as  possible  to  the  bottom  of  the  recto-vesical  or  recto-vaginal  fold. 
This  is  not  always  quickly  accomplished,t  as  the  peritonaeum  is  often  covered  by 
a  considerable  layer  of  connective  tissue,  and  this  may  be  nicked  several  times  at 
various  points  before  an  entrance  into  the  peritonseal  cavity  is  effected.   As  the 
operator  stands  on  the  left,  unless  he  is  ambidextrous,  the  most  favourable  point 
for  opening  into  the  cavity  will  be  to  the  right  of  the  gut,  high  up  in  the  incision, 
as  the  gut  is  held  over  to  the  left  side  by  an  assistant.    Care  must  be  taken  as 
the  knife  or  scissors  are  used,  not  to  cut  into  the  gut  itself  instead  of  into  the  sub- 
peritoneal connective  tissue.    When  once  the  peritonseal  cavity  has  been  opened 
the  right  index  finger  may  be  passed  into  the  cavity,  hooked  under  the  gut  from 
right  to  left,  and  forced  out  of  the  peritonaeum  again  on  the  left  side  of  the  gut 
and  into  the  wound.    In  this  way  the  upper  rectum  surrounded  by  its  peritoneal 
layer,  with  its  torn  margin,  which  went  to  make  the  cul-de-sac,  comes  into  the 
wound,  and  the  gut  is  freed  from  one  of  its  strongest  suspensory  ligaments.  The 
rectum  is  now  held  from  coming  down  only  by  the  meso-rectum,  and,  while 
sentle  traction  is  made  upon  the  gut  as  I  have  described,  this  last  obstacle  mar 
be  cut  away,  but  this,  like  every  other  step  in  the  operation,  should  be  done  mtn 


*  In  a  male,  a  full-sized  sound  must  be  passed,  and  every  care  taken  in  separat- 
ing the  rectum  from  the  prostate  and  bladder  (p.  1087).    H  needful,  the  patien 
must  at  this  stage  be  placed  in  lithotomy  position,  the  sacral  wound  resting  on 
large  pad  of  sterilised  gauze. 

1  On  the  other  hand,  the  peritoneum  may  be  opened,  and  the  opening  escape 
the  operator's  notice  ;  a  danger  always  to  be  rememoered. 
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orecision  and  without  violence.  It  must  be  borne  in  mind  that  the  nutrition  of 
the  upper  end  of  the  rectum  after  the  removal  of  the  disease  will  depend  entirely 
upon  the  tissue  which  is  now  being  cut,  and  this  nutrition  should  be  interfered 
with  as  little  as  possible.*  The  bowel  should  not  be  forcibly  stripped  off  from 
the  mesentery  and  connective  tissue,  leaving  it  a  mere  tube  without  sources  of 
nourishment,  but  the  mesentery  should  be  divided  with  scissors  at  some  little 
distance  from  its  attached  border,  so  that  any  vessels  coming  from  higher  up 
and  running  parallel  with  the  gut  may  be  saved.  Large  veins  may  be  divided 
between  double  ligatures.  The  rectum  has  now  been  rendered  freely  movable 
and  the  time  has  come  to  resect  or  amputate  the  diseased  portion.  By  palpating 
the  gut  from  without  the  upper  limit  of  malignant  disease  can  easily  be  deter- 
mined. Before  dividing  the  gut  a  ligature  of  gauze  or  an  intestinal  clamp  should 
be  applied  above  the  point  of  section,  and  the  wound  should  be  carefully  pro- 
tected with  packing  of  gauze.  The  cut  ends  should  be  carefully  wiped  with 
pledgets  of  gauze  and  dusted  with  iodoform,  and  the  upper  one  should  be 
entrusted  to  an  assistant  who,  by  covering  it  with  gauze  and  holding  it  out  of 
the  way  will  keep  it  from  infecting  the  wound.  The  lower  end,  held  firmly  by 
the  operator,  must  then  be  rapidly  dissected  from  its  remaining  anterior  attach- 
ments, and  either  cut  off  below  the  disease  or  removed  with  the  anus.  In  most 
cases  of  disease  within  reach  of  the  finger  by  rectal  examination,  the  latter  will 
be  necessary,  and  the  attachments  of  the  levator  on  both  sides  must  be  cut. 
Bold  and  rapid  dissection  at  this  stage  will  save  much  bleeding. 

During  all  this  part  of  the  operation  the  constant  danger  of  infecting  the  wound 
with  the  contents  of  the  divided  bowel  must  be  scrupulously  guarded  against. 
Up  to  this  time  complete  antisepsis  is  easy,  but  at  this  stage  it  is  very  difficult, 
and  yet  the  life  of  the  patient  depends  most  certainly  upon  its  being  done 
successfully,  for  fouling  of  the  wound  with  intestinal  contents  means  high  fever, 
prolonged  suppuration,  and  a  very  high  death-rate. 

The  diseased  portion,  after  removal,  should  be  carefully  examined.  At  least 
an  inch  of  healthy  gut  should  always  be  removed  above  the  upper  limit  of 
cancer.  No  haemorrhage  need  be  feared  in  dividing  the  bowel.  Unfortunately 
it  is  never  too  well  nourished,  and  a  bleeding  vessel  or  two  in  section  is  always  a 
good  sign. 

The  next  point  to  be  decided  is  what  to  do  with  the  upper  end  of  the  gut, 
whether  to  bring  it  down  to  the  skin  and  suture  it  in  the  perinasum,  or  suture  it 
to  any  part  of  the  rectum  which  may  have  been  left  below,  f  or  to  bring  it  out  in 
the  middle  of  the  skin  incision  and  suture  it  just  below  the  stump  of  the  sacrum. 
This  is  always  a  delicate  point,  and  except  in  cases  of  disease  high  up,  where  a 
distinct  resection,  and  not  an  amputation,  has  been  done,  and  where  some  sort 
of  end-to-end  union  is  to  be  attempted,  the  location  of  the  new  anus  will  have  to 
depend  more  upon  the  nutrition  of  the  upper  fragment  than  upon  any  precon- 
ceived idea  of  the  operator.  If  the  loose  end  of  the  gut  seems  well  nourished, 
and  can  be  loosened  from  its  attachments  sufficiently  to  allow  of  its  being 
stitchedj  to  the  perinasum  to  form  an  anus  in  the  normal  place,  it  will  be  a  great 
advantage.    If,  on  the  other  hand,  the  segment  is  pale  and  bloodless  in  section, 


1 


With  this  view,  any  incisions  which  are  needful  should  be  kept  as  much  as 
possible  to  the  sides,  all  the  middle  part  of  the  mesentery  being  left  intact. 

t  This  course  should  always  be  taken  when  the  lower  limit  of  the  growth 
admits  of  it.  As  much  care  must  be  taken  with  the  sutures  (of  sufficiently  stout 
sterilised  silk)  as  with  enterorraphy  elsewhere.  See  also  the  remarks  as  to 
drainage  at  p.  1089. 

+  With  the  precautions  as  to  the  passage  of  sutures  and  drainage  given  at 
P.  1089.    The  use  of  Murphy's  button  here  is  given  at  p.  1089. 
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if,  in  order  to  get  it  down  at  all,  the  mesentery  has  been  freely  divided,  it  is 
much  safer  to  bring  it  out  behind,  under  the  cut  edge  of  the  sacrum,  and  attach 
it  to  the  skin.  Of  course  an  anus  in  the  perimeum  is  much  more  satisfactory 
than  one  in  the  sacral  region  ;  but  next  to  the  danger  of  infecting  the  wound 
during  the  operation  comes  the  danger  of  sloughing  of  the  end  of  the  gut  after 
the  operation,  and  infection  of  the  wound  from  this  cause,  and  it  may  easily 
happen  that  an  operation  will  be  fatal  in  this  way  which  would  have  been 
cessful  had  the  operator  been  content  with  a  little  less  perfect  after-result." 

The  following  are  other  methods  of  dealing  with  the  upper  end  of  the  gut. 
Mr.  F.  T.  Paul,  whose  name  is  well  known  as  an  authority  in  Intestinal  Surgery, 
uses  one  of  his  tubes  (Fig.  181)  as  follows.  The  rectum  is  first  thoroughly  freed 
by  opening  the  periton.eal  sac,  and  dividing  as  much  of  the  meso-rectum  as  is 
necessary.  "  When  plenty  of  the  bowel  has  been  drawn  down,  the  rent  in  the 
peritonaeum  may  be  loosely  closed  with  a  few  fine  sutures,  and  a  large  glass  in- 
testinal drainage-tube,  plugged  with  wool,  is  inserted  into  the  bowel  and  ligatured 
above  the  growths.  If  the  intestine  is  loaded  with  faeces  the  tube  had  better  be 
introduced  below  the  stricture  and  forced  up,*  to  the  detriment  of  the  specimen, 
as  it  is  very  difficult  to  avoid  some  escape  of  f;eces  when  this  powerful  bowel  is 
opened  under  high  pressure.  The  tube  having  been  fastened  in,  the  diseased 
part  is  cut  off  and  the  stump  sutured  to  the  top  corner  of  the  wound  ;  the  higher 
the  better,  as  less  gut  needs  to  be  drawn  and  the  orifice  is  in  a  more  favourable 
position  for  the  trussf  {Brit.  Med.  Jowrn.,  1895,  vol.  i.  p.  520)."  This  method 
of  inserting  a  tube  has  the  advantages  of  being  simple  and  rapidly  used  ;  it  also 
prevents  contamination  of  the  wound  with  fasces,  and  further,  any  large  vessels 
in  the  intestinal  wall  are  closed  with  a  single  ligature.  The  tube  becomes  loose 
about  the  fourth  day.  The  disadvantage  of  the  tube  is  that  its  presence  pre- 
vents the  surgeon  from  fashioning  a  smaller  artificial  anus.  But  this  is  a  minor 
point.  However  well  the  anus  may  look  at  the  time,  artificial  support  is  almost 
certain  to  be  required  later  on,  when  part  of  the  sacrum  and  coccyx  has  been 
removed.  Hence,  to  prevent  prolapsus,  and  to  aid  in  giving  a  patient  control, 
such  a  truss-pad  as  that  of  Mr.  Paul's  will  be  found  a  real  boon. 

Gersun  {Centr.f.  Chir.,  1893,  No.  6)  advocates  treating  the  upper  end  of  the 
rectum,  if  long  enough,  by  torsion,  and  then  fixation  of  the  twisted  gut  to  the 
skin  by  suture.  The  end  is  grasped  by  catch-forceps  and  twisted  around  its  own 
long  axis  until  considerable  resistance  is  experienced  on  attempting  to  introduce 
the  finger  into  the  bowel.  He  has  treated  two  cases  in  this  way  successfully. 
Mr.  Ball  {loc.  supra  cit.)  has  also  used  it  in  one  case,  and  recommends  it.  Dr. 
Gerster,  of  New  York,  has  published  two  cases  in  which  he  used  it  successfully, 
and  thinks  that  the  method  deserves  preference  and  extensive  trial  {Med.  Becord, 
Feb.  10,  1894;  Ann.  of  Surg.,  Oct.  1895,  p.  499). 

WitzelJ  reports  [Centr.  f.  Chir.  1894,  No.  40)  six  successful  cases  in  which  the 
end  of  the  rectum  was  treated  as  follows.  A  short  incision  having  been  made  a 
little  above  the  free  margin  of  the  gluteus  maximus,  this  muscle  is  perforated 
with  a  blunt  instrument,  and  the  rectal  stump  drawn  through,  the  edges  of  the 
gut  being  united  to  those  of  the  skin. 


*  This  would  appear  to  me  to  run  some  risk  of  carrying  up  cancer  cells  on  the 
upper  edge  of  the  glass  tube,  and  perhaps  infecting  the  cut  edge  of  the  bowel 
above,  when  the  gut  is  severed  very  shortly  after. 

t  I.e.,  The  rectal  pad  carried  by  the  truss  will  be  more  out  of  the  way,  es- 
pecially when  the  patient  is  sitting  down.  Mr.  Paul's  truss  is  figured  in  the 
above-mentioned  paper. 

X  Willems  and  Rydygier  had  recommended  a  similar  step  before,  from  experi- 
ments on  the  dead  body  {Centr.f.  Chir.,  1893,  No.  19  ;  1S94,  No.  45)- 
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Hocheneg-  has  made  a  proposal  which  may  be  useful.  He  invaginates  the 
stump  into  the  lower  segment  of  the  gut,  drawing  it  out  through  the  anus,  and 
attaching  it  to  the  skin.  "This  is  still  further  improved  by  the  denudation  ot 
the  epithelial  lining  of  the  anal  ring  within  the  sphincter.  When  practicable,  it 
gives  better  security  against  fecal  contamination  than  an  ordinary  enterorraphy 
(A.  G.  Gerster,  Ann.  of  Surg.,  Oct.  1S95,  P-  495)-  ,    . ,  , 

The  question  of  the  treatment  of  the  end  of  the  rectum  having  been  decided, 
the  gut  placed  in  the  position  which  it  is  to  occupy,  and  a  source  of  contamina- 
tionthus  removed,  the  peritonieum  and  the  wound  must  be  attended  to.  If  the 
opening  in  the  peritonieum  has  not  yet  been  sutured— a  course  which  should  be 
taken  as  early  as  possible— this  is  now  done,  the  margins  being  run  together  with 
a  continuous  suture  of  catgut,  and  the  peritonaaal  sac  closed  by  finally  stitching 
the  edges  to  the  peritomeal  covering  of  the  rectum,  if  possible.  If  the  patient's 
condition  does  not  admit  of  this  being  done,  the  surgeon  must  rest  content  with 
closing  the  rent  with  fresh  strips  of  iodoform  gauze  (wrung  out  of  carbolic  acid 
1  in  20),  secured,  by  sterilised  silk,  from  getting  out  of  reach  ;  and,  of  course,  if  the 
opening  into  the  peritonteal  sac  has  in  any  way  been  infected  during  the  opera- 
tion, it  must  not  be  closed,  but  treated  with  gauze-plugging  after  most  careful 
cleansing,  and  the  insertion  of  a  drainage-tube.  The  deep  recesses  are  then 
most  thoroughly  cleansed  by  irrigation  with  lot.  hydr.  perch.  (1-4000),  iodoform 
or  Jeyes'  powder,  carefully  dusted  in,  and  the  chief  cavities  of  the  wound  rilled 
with  drains  of  iodoform  gauze.  Oozing  must  be  checked  by  the  irrigation  of  hot 
fluids,  the  leaving  on  of  Spencer  Wells'  forceps,  or  plugging.  Drainage  tubes 
must  be  inserted  at  points  where  there  is  obstinate  oozing,  or  pockets  difficult  of 
thorough  cleansing.* 

The  Management  of  Defsecation.  —  Here  there  is  a  divergence  of 
opinion.  The  majority  of  surgeons  have  endeavoured  to  retard  as  long  as 
possible  the  first  action  of  the  bowels.  This— the  bowel  not  acting  till  the  6th 
or  Sth  day — is  facilitated  by  previously  emptying  them  thoroughly  (p.  1091). 
Others  have  held  that  if  the  bowel  can  be  brought  down  satisfactorily  under  the 
cut  sacrum  or  into  the  perinseum,  and  the  recesses  of  the  wound  kept  plugged,  an 
early  action  of  the  bowels  will  be  safe.  Much  must  depend  on  the  state  of 
the  patient  as  to  flatulent  distension,  a  condition  which  is  very  various  in  different 
individuals. 

(iii)  Excision  of  the  Rectum  by  the  Vagina.— This-  method  was 
introduced  by  Campenon  {France  Medicale,  1894)  and  Eehn  (Centr.  f.  Chir., 
1895,  No.  10).  The  rectum  and  vagina  having  been  disinfected,  the  posterior 
vaginal  wall  is  divided  vertically  along  the  middle  line,  together  with  the  rectum, 
the  incision  being  carried  through  the  perinseum  to  the  anterior  margin  of  the 
anus,  where  it  stops  or  bifurcates,  according  as  the  anus  is  to  be  removed  or  no. 
The  bowel  is  separated  from  the  vagina  by  careful  dissection,  and  having  been 
freed  behind,  is  divided  above  the  disease  between  two  ligatures  applied  as  a 
protection  against  fsecal  infection.  The  upper  part  is  drawn  out  of  the  way  by 
an  assistant  towards  the  symphysis,  any  tissues  holding  it  down  being  thus  put  on 
the  stretch  and  easily  divided.  The  surgeon  then  taking  the  diseased  segment 
treats  it  either  by  entire  removal,  or  resection,  if  the  anal  orifice  can  be  spared.  If 
the  peritonaeum  is  not  opened,  the  growth  is  cut  away,  and  the  bowel  drawn  down 


*  I  have  no  space  to  allude  to  the  many  modifications  of  Kraske's  operation  : 
parasacral,  osteo-plastic,  and  others.  As  in  many  other  operations  these  modifi- 
cations do  not  appear  to  me  to  be  improvements.  Moreover,  most  of  them, 
owing  to  their  additional  severity,  are  quite  unsuited  to  the  patients  who  come 
to  us  with  rectal  cancer.  Many  of  them  are  mentioned  in  a  helpful  article  by 
Dr.  A.  G.  Gerster  {Ann.  of  Our g.,  Oct.  1895,  p.  485). 
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and  sutured.  If,  however,  the  peritonaeum  must  be  opened,  this  is  easily  done 
any  glands  in  the  meso-rectum  removed,  and  the  highest  part  of  the  rectum 
drawn  down.  The  precautions  already  given  as  to  the  treatment  of  the  meso- 
rectum  and  its  vessels  (p.  1093)  must  be  remembered  here.  The  peritoneal  open- 
ing is,  later,  to  be  sutured.  The  upper  end  of  the  gut  is  sutured  to  that  left 
just  above  the  anus  if  possible,  the  perinseal  and  vaginal  wounds  are  also  sutured 
drainage  being  provided  by  two  tubes  placed  on  either  side  of  the  rectum' 
and  brought  out  in  the  ischio-rectal  fossae.  Rehn's  case,  an  aged  woman  of 
eighty-one,  died  of  septic  peritonitis  on  the  third  day.  Campenon  reports  a 
recovery. 

(iv)  Removal  by  the  Combined  Perinseal  and  Vertebral  Routes. 

—After  the  full  account  given  at  pp.  1086  and  1090,  no  further  details  are  needed 
here. 

(v)  Excision  of  Rectum  by  Laparotomy.— This  mode  of  attacking 
rectal  cancer  is  justifiable  where  the  growth  is  situated  very  high  up,  at  the 
junction  of  the  rectum  and  sigmoid  flexure,  too  high  for  the  employment  of  the 

Fig.  299. 


Mayo  Robson's  decalcified  bone  bobbins  (p.  836),  latest  pattern.  Largest  size 
for  operation  on  the  large  intestine.    (Down's  Catalogue.) 

sacral  route,  and  too  low  to  be  reached  by  the  far  safer  resection  from  the  left 
iliac  fossa  (p.  857). 

The  bowels  having  been  most  thoroughly  emptied,  the  bladder  is  emptied  by 
a  catheter,  and  the  abdomen  opened  by  an  incision  in  the  middle  line,  brought  as 
low  down  as  possible.  The  small  intestines  are  then  packed  out  of  the  way.  and 
the  growth, if  possible,  brought  well  up  into  view.  Trendelenberg's  position(p.  9S1 ) 
may  facilitate  this.  If  adhesions  interfere  with  safe  manipulation  of  the  growth, 
the  operation  should  be  abandoned.  If  it  is  possible  to  proceed,  the  following 
steps  are  open  to  the  surgeon  :  (A)  To  resect  the  growth,  and  to  unite  the  ends  with 
a  large  sized  Robson's  bobbin  (p.  836,  Fig.  299)  or  Murphy's  button  (pp.  S40, 10S9).  If 
the  bowels  are  empty,  and  if  the  patient's  condition  calls  for  speedy  operating,  this 
position  is  one  most  favourable  to  the  button.  Every  possible  care  must  be  taken 
with  clamps  and  the  assiduous  use  of  gauze-sponges  to  secure  that  no  infection 
of  the  wound  takes  place.  Another  method,  Maunsell's  (p.  S32),  which  has  been 
successfully  used  for  the  removal  of  an  intussusception  (Hartley,  New  lork  Mei. 
Journ.,  Oct.  22,  1892)  is  also  applicable  to  carcinomata. 
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(B)  Paul  suggests  {loc.  supra  cit)  that  in  cases  where  the  bowels  are  not 
emptied  the  safer  plan  would  be  "  to  double  ligature,  and  divide  the  bowel  above 
the  growth,  taking  the  upper  end  out  through  a  small  separate  wound  in  the  in- 
guinal region,  where  subsequently  a  tube  could  be  inserted  and  an  artificial  anus 
established.  Then  excise  the  diseased  portion  of  the  rectum,  and  invaginate  and 
close  the  lower  end." 

After-treatment.— The  chief  points  here  are  to  keep  the  wound  sweet  by 
frequent  syringing  with  dilute  mercury  perchloride  solutions,  the  careful  in- 
sufflation of  iodoform,  and  the  keeping  all  pockets  dry.  The  catheter  will  pro- 
bably be  required,  and  a  mild  aperient  may  be  given  about  the  sixth  day,  if 
needed.  The  ringer  should  be  occasionally  passed  with  the  utmost  gentleness, 
and  after  a  week  or  ten  days,  a  bougie,  or  vulcanite  tube  (p.  10S6). 

Question  of  Colotomy  before  Excision  of  the  Bectum.  —  Theoretically,  this 
preliminary  step  would  seem  very  advisable,  as  diverting  the  fa;ces,  and  thus  a 
source  of  decomposition,  and  as  doing  away  with  the  need  of  the  use  of  bougies 
to  prevent  contraction  (Haslam,  St.  Thomas's  Eosp.  liej>orts,  vol.  xviii.  p.  151). 
From  a  practical  point  of  view,  I  do  not  think  a  preliminary  colotomy  advisable, 
save  in  an  early  case  (where  time  has  not  slipped  away),  and  in  one  where  the 
disease  extends  high  up.  It  wastes  precious  time,  and  entails  two  operations  in 
patients  too  often  with  poor  vitality  and  too  little  power  of  repair.  Moreover, 
the  results  of  excision  of  the  rectum,  especially  those  of  Mr.  Cripps  and  Mr. 
Allingham,  show  that  this  preliminary  is  not  needed.  Finally,  as  remarked  by 
Mr.  Ball,  the  advantages  of  retaining  a  fascal  outlet  in  the  perineum  are  great, 
so  long,  of  course,  as  this  is  not  contracted. 

Causes  of  Trouble  and  Failure  after  Excision  of  the 
Rectum. 

1.  Shock.  2.  Haemorrhage.  This  will  rarely  be  difficult  to  deal  with  at  the 
time,  or  met  with  later,  if  the  surgeon  has  plenty  of  Spencer  Wells'  forceps,  good 
assistants,  and,  if  he  does  the  operation  steadily,  controlling  each  vessel  as  met 
with.*  This,  aided  by  hot  injections  (p.  1095)  and  firm  sponge  pressure,  will 
usually  prevent  any  secondary  haemorrhage.  If  this  should  occur,  Prof.  Mac- 
leod's  advice  should  be  followed — viz.,  to  pass  a  large  tube  into  the  bowel  for  the 
escape  of  flatus,  &c. ,  and  to  pack  carbolised  sponges,  or  strips  of  gauze,  firmly 
round  this.  3.  Suppuration.  Cellulitis  and  other  septic  troubles.  4.  Peritoni- 
tis.   5.  Exhaustion.    6.  Recurrence. 

After  the  high  removal  the  above  will  be  present  in  in  intensified  form.  In 
addition  the  following  must  be  remembered  :  (7)  Gangrene  of  the  stump  of  th6 
bowel  from  over-interference  with  its  blood-supply  or  retraction  of  the  superior 
hEemorrhoidal  artery.  Morestin  (quoted  by  A.  P.  Gerster,  loc.  supra  cit.),  Gaz. 
des  H6p.,  1894,  p.  326.  (8)  Sacral  fistula.  This  may  be  primary  from  defective 
sutures  of  the  bowel,  or  secondary  from  the  formation  of  (9)  a  stricture  afcer 
resection.!  (10)  If  the  fistula  does  not  close  it  must  be  submitted  to  a  plastic 
operation,  (n)  Prolapsus.  This  may  date  to  the  operation,  or  to  straining 
afterwards  and  yielding  or  bursting  of  the  scar.  This  tendency  will  be  met  by 
the  use  of  Mr.  Paul's  truss  or  one  like  it  (p.  1094). 


*  Mr.  Cripps  has  shown  that,  as  most  of  the  bleeding  comes  from  vessels 
situated  in  the  walls  of  the  rectum,  dragging  down  the  bowel  with  a  firm  grasp 
will  not  only  greatly  facilitate  the  operation,  but  also  prevent  hfemorrhage. 

t  A.  P.  Gerster  (loc.  supra  cit.)  holds  that  resection  has  been  invariably 
followed  by  a  stricture,  no  matter  what  form  of  approximation— suture, 
Murphy's  button,  or  invagination— is  used.  Frequent  digital  examination  is 
indispensable ;  the  stricture,  if  detected  early,  will  yield  to  systematic  dilatation 
with  a  bougie. 
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IMPERFORATE  ANUS.  —  ATRESIA  ANI.  —  IMPER- 
FECTLY DEVELOPED  RECTUM  (Figs.  300-306). 

A  surgeon,  when  called  upon  to  explore  these  cases,  will  do  well  to  bear  in 
mind  the  following  natural  and  practical  classification,  because  on  this  depends 
his  treatment : — 

Two  Main  Varieties :  A.  Cases  in  which  no  normal  anus  exists— Imperforate 
Alius.  B.  Cases  in  which  a  normal  anus  exists,  but  the  gut  is  obstructed  higher 
up,  or  undeveloped— Imperforate  Bectum. 

A.  Imperforate  Anus.  1.  Anus  partially  closed— (a)  by  adhesions  of  epithelial 
surfaces,  as  occasionally  happens  in  the  labia  of  a  female  infant ;  (It)  by  a  mem- 
brane.   2.  Anus  completely  closed,  but  only  by  a  membrane.    3.  Anus  completely 


Fig.  3oo.»  Fig.  301. 


closed  by  a  membrane,  but  a  fistula  exists — (a)  on  the  surface  of  the  body  (e.i/.. 
the  raphe  of  the  scrotum)  ;  (b)  into  the  vagina  (Fig.  301) ;  (c)  into  the  urethra  or 
bladder  (Figs.  302,  306).    4.  Anus  imperforate  and  the  rectum  deficient  as  well. 

B.  Anus  in  natural  position,  but  the  rectum  is  deficientt — (a)  the  rectum  is 
deficient  for  a  short  distance  only,  and  separated  from  the  anus  by  a  cul-de-sac 
(Fig.  303) ;  (b)  the  rectum  is  deficient  for  a  long  distance,  or  entirely  (Fig.  305). 

Treatment. 

A.  Those  in  which  no  natural  anus  exists. 

1  and  2.  If  the  atresia  be  due  to  epithelial  adhesions,  or  to  a  more  or  less  com- 
plete membrane,  the  former  should  be  broken  down  and  the  latter  snipped  away 
with  scissors,  and  the  opening  kept  patent  by  a  small  piece  of  oiled  lint,  the 
nurse's  little  finger  being  introduced  twice  daily. 

3.  If  the  anus  be  imperforate,  and  a  fistula  open  («)  on  the  surface  of  the 
body,  (b)  into  the  vagina,  or  (c)  urethra  : 

(a)  A  probe  is  passed  from  the  skin-fistula  (e.g.,  in  the  scrotum)  towards  the 
proper  anal  site  ;  it  is  then  cut  down  upon  and  the  opening  established  in  the 
proper  position. 


*  This,  and  the  next  six  figures,  are  taken  (with  a  few  alterations)  from 
article  by  Mr.  Kushton  Parker  (Liverpool  Med.  Chron.,  July  1SS3). 

t  As  Mr.  Holmes  has  shown,  these  cases  are  important,  as  they  are  liabl* 
be  overlooked  till  considerable  distension  has  taken  place. 


IMPERFORATE  ANUS  AND  RECTUM. 
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Fig.  302. 


lb)  If  the  fistula  open  into  the  vagina,  the  treatment  will  vary  somewhat  with 
the  urgency  of  the  case,  the  size  of  the  opening,  and  the  age  of  the  child. 

Thus,  if  "the  opening  be  very  small  and  the  retention  urgent,  a  silver  director 
should  be  passed  through  the  vaginal  fistula  back  to 
the  proper  site  of  the  anus,  and  there  cut  down 
upon.  If  the  bowel  is  within  reach,  it  should  be 
drawn  down  and  stitched  in  situ.  The  orifice  should 
be  kept  patent.* 

If,  owing  to  the  size  of  the  vaginal  fistula,  there 
is  not  much  retention,  and  especially  if  the  child 
be  not  very  young,  the  following  operation  may 
be  performed,  after  the  method  of  Rizzoli  (quoted 
by  Mr.  Holmes,  Syst.  of  Surg. ,  vol.  iii.  p.  788)  :  An 
incision  is  made  from  the  vulva  to  the  coccyx  in 
the  middle  line,  the  rectum  found  by  most  careful 
dissection,  separated  from  the  vagina,  and  then 
brought  down  and  fixed  in  its  natural  position.  To 
aid  in  finding  the  rectum,  a  probe  should  be  passed 
from  the  fistula. 

After  the  rectum  has  been  brought  down  and 
secured,  the  incision  between  the  anus  and  vulva  is 
united  to  form  a  new  perinseum. 

(c)  Fistula  into  the  urethra  or  bladder.  Two  questions  here  arise,  How  high 
up  is  the  communication  ?    How  much  of  the  bowel  is  deficient  1 

If  the  perinreum  seem  fairly  developed,  if  the  ischial  tuberosities  are  not  in 
close  contact,  if  any  bulging  can  be  detected  at  the  natural  site  of  the  anus,'tke 


Anus  ending  in  a  cul-de-sac. 
Rectum  opening  into  urethra 
far  back.  A  case  for  Littr6's 
operation.  (Rushton  Parker. ) 


Fig.  303. 


Fig.  304. 


Anus  absent.  Rectum  could  be 
reached  by  dissection.  (Rushton 
Parker.) 


Anus  ending  in  cul-de-sac.  Rec- 
tum readily  reached  from  this. 
(Rushton  Parker.) 


communication  is  probably  recto-urethral,  and  an  attempt  may  reasonably  be 
made  to  find  the  bowel  from  the  perinamm.  If  it  is  found,  and  can  be  brought 
down,  an  attempt  may  be  made  to  separate  it  from  the  adjacent  urethra,  but 
usually  the  surgeon  will  have  to  be  satisfied  with  a  free  opening,  and  with  keep- 
ing this  patent,  so  as  to  encourage  the  urethral  communication  to  close.    If  there 


*  In  such  a  case,  though  an  anus  is  established  in  the  proper  position,  it  is 
very  doubtful  if  the  vaginal  fistula  will  close,  and  a  further  operation  will  pro- 
bably be  required  later  on.  Plastic  operations  should  not  be  tried  too  early  on 
account  of  the  softness  of  the  tissues  and  the  liquid  condition  of  the  fa;ces. 
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appear  no  probability  of  the  bowel  being  within  reach,  or  if  this  cannot  be  found 
Littr6's  operation  should  be  performed  (pp.  686,  701).* 

4-  Anus  absent  and  rectum  deficient  as  well.  Here  the  chief  question  is  how 
iar  upwards  an  exploratory  operation  may  be  safely  conducted. 

External  evidence.  Genitals  far  back  and  close  to  the  coccyx,  and  ischial 
tuberosities  close  together,  point  to  absence  of  the  rectum. 

In  most  cases  the  surgeon  begins  by  exploring.  The  child  being  under  the  A  C  E 
mixture  and  in  lithotomy  position,  and  a  small  sandbag  placed  under  the  sacrum  + 
the  surgeon,  seated  at  a  comfortable  level,  makes  a  free  incision  from  the  position  of 
the  anus  back  to  the  coccyx.  Keeping  exactly  in  the  middle  line,  and  opening  un 
the  cellular  tissue  with  his  finger-tip,  aided  by  a  scalpel  and  director,  the  surgeon 
works  backwards  towards  the  concavity  of  the  sacrum,  constantly  taking  note 


Fig.  305. 


Fig.  306. 


Anus  absent.  Rectum  ending 
high  up.  A  case  for  Littre's  opera- 
tion.   ( Rushton  Parker. ) 


Anus  and  rectum  deficient,  the 
bowel  ending  in  the  bladder.  (Rush- 
ton  Parker.) 


with  his  finger-tip  of  the  depth  to  which  -  he  has  got,  while  an  assistant  aids  in 
bringing  down  the  bowel  by  supra-pubic  pressure. 

As  a  rule,  2  inches  are  a  sufficient  depth  in  a  new-born  child.  If  still  in  doubt 
whether  to  proceed  or  no,  the  surgeon  may  make  a  careful  puncture  with  a 
morphia-syringe  backwards,  and  note  the  condition  of  the  point ;  no  puncture 
with  a  trocar  is  justifiable  at  this  depth. 

Points  to  hear  in  mind. — 1.  The  rectum  may  end  at  the  brim  of  the  pelvis. 
2.  If  it  end  lower  down,  it  may  be  floating  with  a  long  meso-rectum.  3.  Though 
the  rectum  may  end  within  reach,  the  peritonaeum  may,  and  not  unfrequently 
does,  extend  low  down  on  the  bowel.  4.  Even  if  the  rectum  is  successfully 
opened  high  up,  without  opening  the  peritonaeum,  fatal  cellulitis  may  be  set  up 
by  the  escaping  fasces,  or  by  the  attempts  to  keep  the  bowel  patent. 

If  the  above  exploratory  operation  fail,  inguinal  colotomy  or  Littre's  operation 
should  be  resorted  to,  p.  701. 

B.  Imperforate  Rectum. — The  treatment  here  will  be  an  exploratory  operation, 
followed,  in  case  of  failure,  by  Littre's  operation  (p.  701). 


*  If  the  child  survive,  the  bladder  must  be  kept  carefully  washed  out  if  any 
faeces  still  find  their  way  into  it.  Thus,  in  a  case  of  Mr.  Clutton's  (St.  Thomas 't 
Hot-p.  Reports,  vol.  xi.  p.  84),  a  child  about  a  month  old  died,  sixteen  days  after 
Littre's  operation,  of  suppurating  kidneys,  due  to  the  offensive  purulent  urine. 

+  The  bladder  may  first  be  emptied  with  a  catheter. 


CHAPTER  XV. 


RUPTURED  PERINJEUM  (Pigs.  307,  308). 

The  following  account  is  taken  from  my  colleague,  Dr.  Galabin  :  * 
A.  Operation  for  Partial  Rupture  (Fig.  307).— The  patient  is  placed 
in  lirhotomy  position.    The  need  for  assistants  to  support  the  thighs  is  avoided 
if  a  "  Clover's  crutch  "  is  used. 

':  The  extent  of  surface  to  be  freshened  is  indicated,  to  some  extent,  by  the 
cicatrix  left  by  the  rupture.  It  is  well,  however,  to  go  a  little  beyond  the  limits 
of  this  in  all  directions,  especially  up  the  median  line  of  the  vagina  and  towards 
the  lower  halves  of  the  labia  majora,  both  in  order  to  secure,  if  possible,  a  peri- 
neal body  somewhat  larger  and  deeper  than  the  original  one,  and  to  allow  some 
margin,  in  case  the  surfaces  do  not  unite  completely  up  to  the  edges.  To  put 
the  mucous  membrane  on  a  stretch,  an  assistant  at  each  side  places  one  or  two 
fingers  on  the  skin  of  the  thigh  and  draws  the  vulva  outwards  (Fig.  307).  The 
skin  just  beneath  A,  in  front  of  the  anus,  may  also  be  seized  by  a  tenaculum  and 
drawn  downwards.  If  still  the  mucous  membrane  is  not  sufficiently  on  the 
stretch,  from  laxity  of  the  vagina,  the  posterior  vaginal  wall,  some  distance  above 
B,  should  be  seized  by  long-handled  tenaculum-forceps  and  pushed  upwards. 
Incisions  are  then  made  through  the  mucous  membrane  from  b  to  A,  in  the 
median  line  of  the  vagina,  and  from  A  to  c  and  D  through  the  junction  of  mucous 
membrane  and  skin.  These  should  not  be  extended  in  the  direction  of  c  and  r> 
further  than  the  lower  extremity  of  the  nymphs  at  the  utmost.  There  are  then 
two  triangular  flaps,  abc  and  abd.  These  are  to  be  dissected  up  from  the  apex 
A  towards  the  base  bc  and  bd,  the  corner  of  the  mucous  membrane  at  A  beino- 
seized  with  dissecting  forceps.  The  dissection  should  not  be  deeper  than  neces- 
sary, and  if  it  is  done  with  the  knife  the  surfaces  are  more  ready  to  unite.  If, 
however,  there  is  much  tendency  to  bleed,  scissors  may  be  used.  The  apices  of 
the  flaps  are  then  cut  off  with  scissors,  leaving  an  upturned  border  along  bc  and 
bd.  When  the  surfaces  are  drawn  together  these  borders  form  a  slightly  elevated 
ridge  towards  the  vagina,  and  if  there  is  any  failure  of  union  just  along  the  edge 
they  fall  over  and  cover  it. 

"  The  best  material  for  sutures  is  the  silkworm-  or  fishing-gut,  which  should  be 
stout,  of  the  thickness  used  for  salmon  flies.  It  may  be  stained  with  magenta, 
to  render  it  more  easily  visible.  This  has  all  the  advantage  of  silver  wire,  as 
being  non-absorbent,  while,  at  the  same  time,  it  is  easier  to  manipulate,  and  the 
exposed  ends  do  not  cause  discomfort  after  the  operation,  like  those  of  wire. 
The  sutures  are  placed  as  shown  in  the  figure.  The  most  convenient  needle  is  a 
slightly  curved  one,  not  too  thick,  mounted  in  a  handle.  This  is  passed  in,  un- 
threaded, rather  close  to  the  edge  of  skin,  brought  out  on  the  raw  surface,  then 
threaded  with  the  end  of  the  suture,  which  is  so  drawn  through.    By  passing 


*  Diseases  of  Women,  pp.  130,  381.  Any  one  making  trial  of  this  method  will 
agree  with  me  as  to  its  simplicity  and  excellent  results. 


I  I02 


OPERATIONS  ON  THE  ABDOMEN. 


the  needle  in  the  same  way  on  the  other  side,  the  other  end  of  the  suture  is 
drawn  through.  Another  mode  is  to  use  a  more  curved  needle,  and  to  bury  the 
sutures,  i,  2,  and  3,  in  the  tissues  throughout  their  whole  course.  If,  however 
they  are  brought  out  in  the  centre  for  spaces  alternately  short  and  lorJ 
(Fig.  307),  the  surfaces  are  more  easily  brought  into  contact  at  all  levels  without 
undue  tension.  In  passing  sutures  4,  5,  6,  the  needle  should  be  brought  out 
precisely  on  the  margin  along  which  the  border  of  mucous  membrane  bc,  ud  are 
turned  up  from  the  vagina,  not  passing  through  the  mucous  membrane  itself 
The  sutures  are  then  tied  in  the  order  of  the  numbers  from  1  to  6,  care  being 
taken  that  the  surfaces  are  brought  just  sufficiently  into  apposition,  and  that  no 

Fig.  307. 


(Galabin.) 

clots  or  blood  are  left  between  them.  The  bleeding,  if  any  continues,  is  arrested 
by  bringing  the  surfaces  together,  and  if  they  are  properly  united  there  will  be 
no  secondary  hajmorrhage,  unless  the  sutures  begin  to  cut  from  excessive  tension. 
The  sutures  may  be  left  in  from  seven  to  ten  days." 

Operation  for  Complete  Kupture  (Fig.  308).— The  preliminary  steps 
are  taken  as  above.  "A  point  B  in  the  median  line  of  the  vagina,  a  sufficient 
distance  above  the  apex  of  the  rent  in  the  septum,  is  taken,  and  an  incision 
through  the  mucous  membrane  is  made  from  B  to  G,  and  from  G  to  E  and  P  along 
the  edges  of  the  septum,  between  the  rectal  mucous  membrane  and  the  cicatrix. 
Incisions  are  also  made  through  the  skin  from  B  to  c  and  F  to  D.  so  that  the 
freshened  surface  may  extend  somewhat  beyond  the  limits  of  the  cicatrix,  c  or  D 
not  to  be  higher  than  the  lower  extremities  of  the  nymphs.  The  quadrilateral 
flap  egbc  is  then  seized  at  E  by  dissecting  forceps,  and  dissected  up  with  the 
knife  from  the  angle  e,  and  afterwards  from  the  angle  G,  towards  the  base  BC. 
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While  this  is  done,  the  parts  are  kept  on  the  stretch  by  an  assistant  drawing 
down  the  skin  below  B  with  a  tenaculum.  The  flap  is  then  cut  away  with 
scissors,  except  an  upturned  border,  which  is  left  along  BC.  The  flap  fgbd  is 
treated  in  a  similar  manner.  If,  as  is  usual,  the  ends  of  the  sphincter  at  B  and 
F  have  retracted  from  the  margin  of  the  cicatrix,  it  is  well  to  cut  away  with  the 
soissors  a  narrow  strip  of  rectal  mucous  membrane,  generally  somewhat  everted, 
a  short  distance  from  E  and  F  towards  G,  so  as  to  bring  the  freshened  surface  to 
the  ends  of  the  sphincter. 

"Sutures  of  silkworm-gut  are  then  applied  in  the  following  manner:  First, 
rectal  sutures,  either  two  or  three,  according  to  the  extent  of  the  rent  in  the 


(Galabin. 


septum,  are  applied.  These  are  destined  to  be  tied  in  the  rec.tum,  and  the  ends 
left  projecting  through  the  anus.  They  are  best  applied  with  a  half-curved 
needle,  held  in  a  holder.  The  needle  is  passed  in  a  little  distance  from  the 
margin  of  the  rent,  and  brought  out  almost  at  the  very  edge  of  the  rectal  mucous 
membrane,  ^on  the  line  GF.  The  needle  is  then  threaded  at  the  other  end  of  the 
suture,  and" that  is  drawn  through  in  the  same  way  from  without  inwards,  on  the 
margin  eg.  Next  two  sutures  at  least  are  passed  completely  round  through  the 
remnant  of  the  septum,  by  means  of  a  curved  needle,  not  too  large,  mounted  in  a 
handle.  This  is  passed  unthreaded,  and  draws  the  suture  back  with  it  on  with- 
drawal. The  first  of  these  (3,  Fig.  308)  is  passed  in  somewhat  behind  and  below 
the  angle  f,  so  as  to  take  up,  if  possible,  or  at  least  go  quite  close  to,  the  end  of 
the  divided  sphincter,  and  is  brought  out  in  a  similar  position  near  e.  Thus 
when  tightened,  it  brings  together  the  ends  of  the  sphincter,  drawing  it  into  a 
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circle  ;  but  it  often  brings  into  apposition,  not  so  much  the  freshened  surfaces 
above  as  the  unfreshened  rectal  mucous  membrane.  This  serves  as  a  barrier  t 
keep  out  faecal  matter,  while  the  next  suture  (4,  Fig.  308)  aids  the  rectal  sutures 
in  uniting  the  freshened  surfaces.  The  remaining  sutures  are  passed  as  shown 
in  the  figure  (5-8,  Fig.  308)  by  a  slightly  curved  needle  mounted  in  a  handle  in 
the  same  way  as  in  the  operation  for  incomplete  rupture  (Fig.  307).  The  needle 
unthreaded,  is  passed  in  pretty  close  to  the  edge  CB  or  fd,  is  brought  out  (except 
in  the  case  of  suture  5,  Fig.  308)  on  the  line  where  the  margin  cb  or  db  is  turned 
up,  and  draws  one  end  of  the  suture  back  with  it,  the  other  end  being  afterwards 
drawn  through  in  the  same  way.  The  effect  is,  that  when  the  sutures  are 
tightened,  the  margins  BC,  bd  are  turned  up  into  a  slight  ridge  towards  the 
vagina,  and  afterwards  fall  over  and  cover  any  portion  of  the  vaginal  border 
which  does  not  unite  quite  up  to  the  edge.  Suture  5  (Fig.  308)  may  either  be 
buried  throughout,  or  brought  out  for  a  very  short  space  near  the  median 
line  BG. 

When  all  the  sutures  are  in  place,  the  sponge*  is  withdrawn  from  the  rectum 
and  the  rectal  sutures  are  tied  first.  Care  must  be  taken  to  draw  up  the  whole 
of  the  slack  in  the  centre,  and  bring  the  edges  eg,  fg  perfectly  together.  This 
will  approximate  the  ends  of  the  sphincter  to  a  great  extent,  and  the  approxima- 
tion is  completed  by  tightening  suture  3.  The  remaining  sutures  are  then  tied 
in  the  order  of  the  numbers,  care  being  taken  to  allow  no  clots  or  blood  to  re- 
main between,  and  to  tighten  them  just  enough  to  bring  the  surfaces  in  contact. 
The  ends  of  the  rectal  sutures  may  be  left  moderately  long,  to  distinguish  them 
the  rest  cut  pretty  short. 

The  perinatal  sutures  are  removed  in  seven  days.  The  rectal  sutures  may  be 
left  from  ten  to  fourteen  days  longer,  till  the  perinaeum  is  consolidated.  They 
are  then  removed  through  a  small  rectal  speculum,  care  being  taken  not  to  break 
down  any  of  the  union  in  passing  it.  By  this  operation  the  anus  is  generally 
much  more  completely  restored  than  by  the  use  of  quilled  sutures,  or  the  plan  of 
making  deep  lateral  incisions  to  relieve  tension.  If  there  is  much  resistance  to 
bringing  the  surface  together,  the  only  thing  required  is  to  use  more  numerous 
sutures,  so  as  to  diminish  the  tension  on  each. 

In  some  cases,  by  the  primary  operation  after  labour,  only  superficial  union  is 
secured,  and  a  recto-vaginal  fistula  is  left  close  to  the  part  united.  The  best 
plan  is  then  to  cut  through  the  bridge  of  union  with  scissors  at  the  time  of 
the  operation,  and  then  proceed  as  in  the  case  of  complete  rupture.  This  is  the 
only  way  to  secure  a  firm  and  thick  perinaeum,  and  is  less  likely  to  fail  than  an 
operation  on  the  fistula  alone." 


*  This,  secured  with  tape,  is  introduced  into  the  bowel,  to  prevent  the  descent 
of  any  fasces  left  by  an  enema. 
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OVARIOTOMY.— REMOVAL  OF  THE  UTERINE 
APPENDAGES. 

OVARIOTOMY. 

One  or  two  practical  points  will  be  alluded  to  before  the  operation 
itself  is  described. 

Question  of  Adhesions. — If  there  is  free  mobility  of  the  cyst 
from  side  to  side,  there  are  no  parietal  adhesions.  In  testing 
this,  both  hands  should  be  employed.  Does  the  tumour  descend 
\  with  a  deep  inspiration  ?  Here  a  good  light  and  careful  per- 
cussion are  needed.  These  movements  are  seen  best  when  the 
surface  of  the  cyst  is  uneven.  Presence  of  intestine  in  front  of 
the  cyst  can  be  made  out  by  careful  palpation  and  percussion. 
The  history  of  pain  (pointing  to  attacks  of  local  peritonitis)  and 
any  previous  tappings,  together  with  the  size  and  duration  of  the 
tumour,  will  also  help  in  deciding  as  to  adhesions.  But  it  is 
often  impossible,  before  the  abdomen  is  opened,  to  say  whether  the 
operation  will  be  easy  or  no. 

Date  of  Operation. — The  patient  should  be  warned  of  the  im- 
portance of  an  early  one.  The  certainty  of  increasing  adhesions 
and  difficulty,  the  greater  annoyance  of  the  tumour  (especially  in 
unmarried  women),  the  attacks  of  peritonitis  with  their  pain,  the 
risk  of  twisted  pedicle  and  its  results,  must  all  be  remembered. 
The  patient  must  decide  between  living  a  year  or  two  with  the 
above  risks  before  her  and  the  growing  misery  of  the  tumour, 
and  submitting  to  an  operation  the  risks  of  which  are  but  small' 
nowadays,  in  an  average  case  which  is  taken  early. 

Tlic  condition  of  the  viscera,  kidneys,  lungs,  &c,  the  habits  of  the 
patient  her  amenability,  her  digestive  poiocrs,  must  all  be  con- 
sidered. 

The  amount  of  skill  of  the  surgeon,  though  a  delicate  matter, 
must  also  be  mentioned.  No  one  should  operate  on  these  cases 
who  has  not  had  good  opportunities  of  seeing  others  operate 
frequently,  and  no  one  should  undertake  a  case  whose  ovario- 
tomies are,  at  the  most,  likely  to  be  but  two  or  three  in  his  life- 
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Preparation  of  the  Patient. — For  a  week  before,  the  patient 
should  be  kept  quiet,  have  a  gentle  aperient  every  other  night 
and  a  bath  once  in  the  twenty-four  hours.    The  solids  of  the  diet 
should  be  somewhat  restricted,  and  all  the  food  taken  easily 
digested  and  nutritious.    Sufficient  fluids  should  be  given  to 
ensure  a  healthy  clearing  out  of  the  kidneys,  a  little  sound  spirit, 
well  diluted,  being  as  suitable  as  any  stimulant.    If  needful,  one 
of  the  salts  of  lithia  may  be  given  three  times  a  day.    On  the 
morning  of  the  operation  an  enema  should  be  given,  a  light 
breakfast  taken  early,  and  some  good  beef-tea  or  soup  about  1 1 
if  the  operation  takes  place  about  2  P.M.    When  the  patient, 
warmly  clad,  especially  as  to  her  extremities,  comes  in  to  take  the 
anaesthetic,  only  two  or  three  faces  that  are  familiar  to  her  should 
be  present.  It  is  best  to  begin  with  the  A.  C.  E.  mixture,  but  ether 
should  always  be  at  hand  to  go  on  with,  save  in  those  cases  where 
the  condition  of  the  lungs  is  against  this  course.  When  the  patient 
is  under  the  anassthetic,  a  catheter  should  always  be  passed,  but 
not  by  the  operator  or  any  of  his  immediate  assistants. 

Preparation  of  Instruments,  &c. — The  room,  which  has  been 
thoroughly  cleansed,  and  not  rendered  too  comfortless  for  the  sake 
of  ventilation,  &c,  should  have  a  temperature  of  about  65°.  A 
good  light,  and  one  likely  to  last,  should  be  secured.  The  table 
should  be  sufficiently  high  to  save  the  operator  stooping,  and  only 
just  wide  enough  to  hold  the  patient  comfortably.  A  dozen  new 
Turkey  sponges,  chosen  for  their  even  softness  of  texture,  should 
be  thus  prepared  :  * 

All  the  sand  is  got  out  of  them  by  beating  them  over  a  sheet  or  towel,  a  process 
which  requires  to  be  repeated  again  and  again  by  trusty  hands.  When  they  are 
really  sandless,  they  should  be  placed  in  carbolic  acid  solution  (1  in  20,  and  to  be 
keptrenewed),  and  in  a  solution  of  1  in  40  for  a  few  hours  before  the  operation. 
During  this  they  should  be  cleansed  in  a  solution  of  the  same  strength 

Four  flat  ones  (not  too  large)  should  be  provided.  A  few  small 
sponges  ready  for  use  on  holders  leave  no  excuse  for  the  dividing 
of  sponges  during  the  operation,  a  course  to  be  unhesitatingly 
condemned.  It  is  well  to  record  the  number  of  sponges  and 
Spencer  Wells'  forceps  on  a  slate. 

The  following  should  be  in  readiness  :  Two  scalpels ;  blunt- 
pointed  bistoury ;  steel  director  ;  Key's  director  ;  twelve  pans  of 
Spencer  Wells'  forceps;  omentum  clamp-forceps;  cyst-forceps; 
Spencer  Wells'  vulsellum-trocarf  and  tubing  ;  blunt-pointed  scis- 
sors ;  needles,  both  twelve  straight,  two  being  threaded  on  each 
suture  of  stout  silk  for  closing  the  abdominal  wound,  and  fine  ones, 
both  straight  and  curved,  for  underrunning  any  bleeding  point  or 

*  Mr.  Doran  (Ann.  of  Surg.,  May  1888),  in  a  very  practical  paper  on  "  The 
Details  of  Ovariotomy,"  points  out  that,  if  the  sponges  are  whitened  * 
cleaned  in  a  solution  of  sulphurous  acid  (1  in  5  of  water),  they  will 
any  foreign  matter  clinging  to  them.    He  advises  that  a  sponge  be  kqt 
Douglas'  pouch  during  the  operation. 

t  One  or  two  smaller  trocars  should  also  be  in  readiness. 
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introducing  fine  sutures  if  any  of  the  contents  of  the  abdomen  are 
unavoidably  injured ;  two  aneurism-needles ;  plenty  of  silk  and 
chromic-gut  ligatures  of  varying  sizes,  and  the  material  carefully 
prepared,  including  some  stout  enough  for  the  pedicle  ;  two  pairs  of 
dissecting-f  orceps  ;  a  probe ;  dressing-forceps ;  drainage-tubes,  both 
glass  and  rubber ;  Paquelin's  cautery ;  some  solid  perchloride  of 
iron  ;  abundance  of  carbolic  acid  and  mercury  perchloride  lotion  ;  a 
foot-pan  to  stand  under  the  table  ;  two  others  to  wash  the  sponges 
in ;  a  laryngeal  mirror  or  electric  lamp.  The  instruments  should 
stand,  in  two  trays  or  pie-dishes,  on  a  small  wheel-table  close  to 
the  operator's  right  hand ;  the  ligatures  and  sutures  should  be  in 
separate  porringers,  all  covered  with  carbolic  acid  (1  in  40).  Tam- 
pons of  iodoform  gauze,  of  varying  size,  so  as  to  shut  off  any  part 
of  the  peritoneal  sac  while  adhesions  are  being  dealt  with,  should 
also  be  at  hand,  kept  in  the  same  solution. 

In  addition  to  the  anesthetist,  three  assistants  should  be 
present — one  to  tie  off  vessels,  &c,  as  they  are  taken  up,  help 
with  the  tumour,  &c,  another  to  keep  the  edges  of  the  wound 
over  the  intestines  if  needful,  and  a  third  to  hand  instruments. 
Two  nurses  should  be  at  hand  to  cleanse  the  sponges.  Within 
reach  of  the  operator  should  be  a  porringer  of  mercury  perchloride 
solution  (1  in  3000)  for  him  to  dip  his  hand  in  occasionally.  The 
abdomen  of  the  patient  should  be  shaved  and  cleansed  (p.  657) 
just  before  the  operation  ;  mackintoshes  covered  with  towels  wrung 
out  of  carbolic  acid  (1  in  20)  are  carefully  packed  around  so  as  to 
cover  all  save  the  vicinity  of  the  field  of  operation.* 

The  Operation. — An  incision,f  reaching  from  just  below  the 
umbilicus  _  to  within  2  inches  of  the  pubes,  is  made  in  the  linea 
albal  rapidly  down  to  the  peritoneum.  Before  this  is  incised, 
Spencer  Wells'  forceps  are  applied  to  every  bleeding  point.  §  The 
peritoneum,  readily  recognised,  when  healthy,  by  its  delicate  fasci- 

*  Irrigation  should  be  used  until  the  peritonaeum  is  opened.  After  this  the 
surgeon  must  rely  on  everything  that  comes  in  contact  with  the  peritoneal  sac 
being  rendered  most  strictly  aseptic.  Finally,  no  amount  of  attention  to  anti- 
septic details  will  replace  personal  experience,  fertility  in  expedients,  and 
resourcefulness  in  meeting  difficulties. 

+  Where  the  cyst  contains  much  solid  material,  the  incision  should  at  once  be 
made  very  free,  beginning  above  the  umbilicus.  Mr.  Doran  (he.  supra  tit  ) 
thinks  a  mistake  is  often  made  in  not  bringing  the  incision  near  enough  to  the 
pubes,  which  may  cause  much  trouble  when  the  pedicle  has  to  be  drawn  out,  and 
greatly  impede  a  thorough  exploration  of  the  pelvis.    With  regard  to  wounding 

fnneara^er'f  f  T™^  trUSt  0nly  t0  the  aid  of  a  catheter>  thf 

appearance  of  structures  exposed. 

line  wiin^  nfnea  ??*  iS  m!SSed  and  the  re°tUS  0r  Pyramidalis  cut  into,  the  middle 
line  will  be  found  by  pushing  a  probe  inwards  under  or  through  these  muscles 

aut  mease  of  difficulty  the  peritoneum  should  be  reached  by  tearing  cleanly 
through  muscular  fibres  with  a  steel  director.  g  7 

on  for°fitPref Sb°Uld  be  trUSt6d  t0  aS  mU0h  aS  P°ssible. the  forcePs  being  left 
acttl  XmrZT  HgatUreS  W6aken  "^"^ 
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cuiatiou  and  translucency,  is  carefully  hooked  up  so  as  to  iuclude 
nothing  else,  and  opened.  Occasionally  large  veins  lie  superficial 
to  it,  just  in  the  operator's  way.  All  bleeding  must  be  arrested, 
especially  at  the  lower  angle  of  the  wound.  The  peritonaeum  is 
next  slit  up  on  two  fingers,  to  the  length  of  the  incision,  and  the 
pearly  glistening  cyst  comes  into  view.  The  above  applies  to  an 
easy  case  without  parietal  adhesions.  But  if  the  peritonaeum  is 
thickened  and  adherent  to  the  cyst,  there  may  be  the  greatest 
difficulty  in  deciding  when  this  is  reached.  The  best  way  to  solve 
the  doubt  is  to  prolong  the  incision  upwards  to  the  left  of  the 
umbilicus,  till  a  spot  free  from  adhesions  is  found.  While  the 
operator  is  in  uncertainty,  on  no  account  are  apparent  adhesions 
to  be  separated,  or  the  parietal  peritonaeum  may  be  detached  from 
the  abdominal  wall.  When  the  cyst  is  reached,  it  is  examined 
with  two  or  three  fingers,  which  will  give  some  information  as  to 
visceral  and  posterior  adhesions.  As  soon  as  the  cyst's  surface  is; 
really  made  out  it  is  best  to  tap  it.  To  separate  the  adhesions 
before  tapping  it  is,  in  Mr.  Thornton's  words  {Did.  of  Surg.,  lor. 
infra  cit.),  "bad  practice,  because,  if  they  are  separated  while  the 
parietes  and  cyst-wall  are  both  stretched  by  the  fluid,  all  the  little 
vessels  in  them  bleed,  and  very  serious  haemorrhage  may  occur  out 
of  sight  during  the  subsequent  emptying  of  the  cyst ;  whereas,  if 
the  cyst  be  first  tapped,  the  contraction  of  both  parietes  and  cyst 
wall  closes  the  smaller  vessels." 

The  cyst  is  tapped*  by  carefully  plunging  in  a  Spencer  Wells' 
trocar,  then  guarding  the  point  with  the  inner  tube,  and  attaching 
the  claws  to  the  cyst  so  as  to  keep  this  on  the  trocar  as  forward 
traction  is  made.  If  it  is  clear  from  the  bulk  of  the  cyst  remain- 
ing unaffected  that  it  is  multilocular  t  or  solid,  the  surgeon  must 
reduce  it  before  attempting  to  extract  it.  If  it  be  multilocular, 
it  must  be  tapped  again  in  two  or  three  more  places,  by  removing 
the  trocar,  and  closing  the  puncture  with  cyst-fcrceps  and  then, 
while  the  cyst  is  dragged  forwards  and  steadied,  the  first  trocar 
or  a  smaller  one  is  thrust  in  at  other  spots  where  fluid  is  still 
present.  This  is  better  practice  than  thrusting  the  trocar  from  the 
first  puncture  into  other  parts  of  the  cyst  in  the  dark.  It  the  butt 
of  the  cyst  be  solid,  the  trocar  puncture  having  been  enlarged,  and 
clamp-forceps  firmly  keeping  forwards  the  edges  the  surgeon  nrst 

*  Great  care  must  be  taken  to  ensure  that  all  the  fluid  escapes  well  away 
from  the  wound,  and,  with  sponges  under  the  trocar  and  by  turning  the  patient 
nn  her  Side    to  prevent  any  contamination  of  the  peritoneal  sac.    I  have 
Tet  w  th  an  unusual  complication  at  this  stage.    Though  the  greater 
at  thltumour  was  clearly  fluid  very  little  could  be  made  to  escape  th 
ti  e  trocar    The  incision  being  enlarged  and  the  cyst  gradually  brought  ou  de 
"s  soft  putty-like  masses  were  found  floating  in  the  usua  levari «  £ 
These  had  blocked  the  trocar.    The  upper  part  of  the  cyst  was  solid  an 
Gained  the  usual  hair  and  teeth  of  a  dermoid.    The  patient  made  an  escellen 

reC°lf?he  cyst  is  multilocular.  the  largest  should  be  first  chosen  (Galabin). 
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introduces  two  or  three,  then  perhaps  all  the  fingers  of  one  hand, 
and  scoops  out  the  solid  material  till  the  bulk  of  the  cyst  is  suffi- 
ciently reduced  to  come  through  his  incision.  I  prefer  to  enlarge 
the  incision  upwards  sufficiently  to  allow  of  the  mass  being  brought 
out,  its  long  axis  being  tilted  into  that  of  the  wound.  During  the 
tapping  one  or  two  sponges  must  be  kept  under  the  trocar  to 
prevent  leakage  into  the  peritoneal  sac. 

If  the  wound  requires  enlargement,  this  is  best  done  with  a 
blunt-pointed,  straight  bistoury,  and  the  use  of  two  fingers  as  a 
director,  the  incision  being  carried  to  the  left  of  the  umbilicus  so 
as  to  avoid  any  still  open  vessel  in  the  round  ligament.  As  the 
cyst  comes  forward  any  adhesions  must  be  dealt  with.  The  com- 
monest are  to  the  omentum,  the  small  intestine,  and  transverse 
colon.  The  separation  must  be  effected,  bit  by  bit,  with  the 
finger-nail  or  steel  director,  each  bleeding  point  being  caught 
with  pressure-forceps  and  tied.  Another  method  is  to  under-run 
bleeding  points,  especially  any  obstinate  ones  in  the  parietal  peri- 
tonEeuru.  Any  persistent  oozing  may  be  touched  with  Paquelin's 
cautery  or  the  iron  perchloride.  Mr.  Thornton  thus  advises  the 
use  of  the  latter  : 

"  The  surfaces  to  be  touched  should  be  dried  with  a  sporjge ;  then  a  small 
sponge,  well  wrung,  should  be  smeared  lightly  with  the  solid  perchloride,  and 
firmly  pressed  against  the  bleeding  surface  till  the  oozing  stops ;  a  large  fiat 
sponge  should  be  spread  under  the  surfaces  thus  treated,  to  prevent  any  of  the 
acid  serum,  which  runs  away  immediately  after  the  application  of  the  iron, 
getting  on  to  the  intestines.  Oozing  surfaces  in  the  pelvis  are  treated  in  the 
same  way,  the  intestines  being  first  drawn  out  of  the  way  and  protected  by 
sponges." 

While  adhesions  *  are  being  dealt  with,  the  sides  of  the  wound 
must  be  kept  well  approximated  by  an  assistant,  and  a  sponge 
placed  in  the  lower  angle  to  prevent  fluid  entering  here.  As  the 
cyst  comes  forward,  its  posterior  surface  will  either  be  free  or 
attached  to  the  small  intestine.  In  either  case  the  projection  of 
any  coils  must  be  prevented  by  the  use  of  a  large  flat  sponge 
wrung  out  of  mercury  perchloride  solution  (i  in  3000),  green 
protective  or  iodoform  gauze  tampons,  or  a  clean  towel  cut  in  two 
and  soaked  for  half  an  hour  in  a  I  in  20  solution  of  carbolic  acid. 

When  the  cyst  has  been  sufficiently  brought  outside,  the  pedicle 
is  dealt  with  by  the  intra-peritonEeal  method. f 


*  Sometimes  these  are  so  broad  as  to  require  separation  bit  by  bit,  and  the 
application  of  a  pressure-forceps  to  each  bleeding  point. 

t  Mr.  K.  Thornton  (Diet,  of  8wrg.,  vol.  ii.  p.  155)  thus  describes  the  method  of 
enucleation  for  cases  with  no  pedicle  :  "  Cases  are  met  with  in  which  the  base 
of  the  tumour  is  so  situated  between  the  layers  of  the  broad  ligament  or  so 
pushes  its  way  under  the  peritomeal  covering  of  the  uterus,  or  of  the  pelvic  floor, 
that  cautery  and  ligatures  are  alike  inapplicable,  or,  at  least,  ligatures  can  only 
be  applied  after  much  previous  enucleation.  When  this  is  the  case,  an  incision 
should  be  made  through  the  peritonasal  capsule  of  the  tumour,  and  careful  enu- 
cleation practised  with  the  lingers.  It  is  well,  if  possible,  so  to  direct  this 
process  as  to  isolate,  at  an  early  stage,  the  parts  of  the  broad  ligament  which 
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The  centre  of  the  pedicle  being  found  by  unfolding  it  an 
aneurism-needle  loaded  with  stout  silk  (No.  i)  is  made  to  perforate 
it  here  at  a  spot  devoid  of  vessels.  The  loop  of  silk  being  drawn 
through  and  the  needle  withdrawn,  the  loop  is  cut,  and  the  two 
ligatures  tied  firmly  round  the  two  halves  of  the  pedicle.  To 
make  the  silk  hold  in  a  stout  pedicle,  it  is  well  to  loop  the 
ligatures  round  some  blunt  instruments,  so  as  to  tie  them  with 
sufficient  force.  When  they  are  both  tied,  one  is  cut  short,  while 
the  other  is  thrown  round  the  whole  pedicle  and  tied  again.  The 
cyst  is  then  cut  away  not  more  than  ^  inch,  and  not  less  than 
|  inch  from  the  ligatures.    When  this  is  done,  the  cut  end  is 


Fig.  310. 


(Doran.) 


(Doran.) 


carefully  examined,  and  any  point  that  oozes  tied  with  fine  silk  or 
chromic  gut.  The  pedicle  is  then  allowed  to  drop  in,  and  the 
finger,  following  it  clown  to  the  uterus,  finds  and  hooks  up  the 
other  ovary.  If  this  is  found  enlarged,  it  must  be  removed. 
When  the  pedicle  is  very  broad,  a  second  or  a  third  transfixion 
will  be  needed.  The  second  must  be  thus  performed :  The  thread 
for  the  outer  loop  (a,  Fig.  309)  is  twisted,  on  one  side  of  the 
pedicle  round  the  outer  thread  (&),  then  the  outer  loop  is  tied. 
The  pedicle-needle  (a  long  un-handled  one  with  a  large  eye  is  the 

would  form  the  pedicle  in  an  ordinary  case,  and  then  to  transfix  and  tie  them  in 
the  usual  way.  After  this,  the  chief  blood-supply  of  the  tumour  is  under  control, 
and  the  rest  of  the  enucleation  may  be  more  rapidly  and  boldly  made.  Shreds  of 
capsule  which  bleed  should  all  be  secured  in  pressure-forceps,  and  ligatured  with 
or  without  transfixion  after  the  tumour  is  completely  shelled  out.  Usually,  the 
capsule  falls  together  and  no  oozing  occurs,  but  sometimes  this  is  troublesome 
from  a  large  surface,  and  Paquelin's  cautery  or  the  solid  perchloride  of  iron  may 

be  applied  (vide  supra)  In  performing  these  enucleations,  the  operator  niu*t 

always  bear  in  mind  the  fact  that  the  capsule  is  often  the  pelvic  parietal  peri- 
tonaeum, and  that  he  is  constantly  brought  into  dangerously  close  relation.- 
with  bladder  and  ureters,  rectum  and  sigmoid  flexure,  or  cfficum  and  appen  k 
(the  latter  is  very  frequently  adherent  in  these  cases),  and,  as  it  bleeds  very  mu 
when  torn,  requires  careful  handling  and  often  repair  with  a  fine  needle  and 
The  large  iliac  vessels  are  also  occasionally  incorporated  with  the  capsule. 
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best)  is  then  threaded,  first  with  a  single  ligature  (c),  and  then 
with  one  end  (6)  of  the  untied  thread  already  passed  through  the 
pedicle.  The  transfixion  is  then  performed  (Fig.  309).  The 
third  thread  (c)  must  be  once  twisted  around  the  second  (b) ;  this 
is  best  done,  perhaps,  on  the  side  where  (6)  forms  a  loop  (Fig.  309.) 
Then,  on  the  opposite  side,  the  two  free  ends  of  the  second  thread 
(b)  are  firmly  tied.  The  ends  of  the  third  thread  (c)  are  then  tied 
on  the  inner  side  of  the  pedicle.  The  threads  will  then  lie  as  in 
Pig.  3 10,  firmly  interlocked  and  holding  the  pedicle  tightly.  Should 
a  Third  transfixion  be  required,  the  third  thread,  instead  of  being- 
tied,  must  be  threaded  on  the  needle  in  company  with  a  fourth, 
and  the  process  just 

described      repeated,  Fig.  311. 

care  being  taken  to 
interlock  the  threads 
as  before.  If  this 
precaution  be  not 
taken,  the  unlocked 
threads  pulling  in 
different  directions  will 
tend  to  tear  the  ped- 
icle apart  at  the  point 
of  transfixion,  and 
vessels  may  easily 
escape  being  com- 
manded. As  each  of 
the  above  loops  is 
tied,  the  ends  of  the 
thread  must  be  cut 
short  or  needless  con- 
fusion will  be  entailed. 

The  operator  now 
scrutinizes  the  parts, 
removes  any  '  jagged 
omentum,  arrests  any 
still  bleeding  points, 
and  takes  out  any  sponges  which  he  may  have  inserted,  and  has 
them  all  counted. 

The  next  step  is  the  "  toilet,"  to  sponge  out  most  thoroughly  the 
pelvis,  the  spaces  in  front  of  and  behind  the  uterus,  and  those  on 
either  side  of  the  vertebral  column.  This  is  effected  by  introducing 
again  and  again  warm  aseptic  sponges,  well  wrung  out,  on  clamp- 
forceps,  until  they  return  dry  and  colourless. 

A  flat  sponge  being  now  introduced  to  catch  any  blood,  the 
abdominal  wound  is  closed  by  means  of  sutures  of  stout  silk  with 
a  needle  at  either  end.  Each  needle  is  passed  from  within  out- 
wards through  the  peritonaeum  first,  and  then 
at  least  }  inch  from  the  edges  of  the  wound, 
inserted  about  \  inch  from  each  other,  and  a  few 


(Doran.) 
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may  be  put  in  quite  superficially  as  well.  Before  they  are 
tightened,  the  fiat  sponge  is  withdrawn.  When  they  are  all  tied  * 
a  little  iodoform  is  dusted  on,  the  abdomen  cleansed,  and  dry- 
gauze  dressings  (sal  alembroth  or  iodoform)  applied. 

When  all  the  threads  have  been  introduced  they  are  collected 
near  their  ends,  on  either  side,  with  pressure-forceps  (Fig.  3111 
The  operator  then  parts  the  sutures,  hooking  them  up  and  down 
so  as  to  obtain  free  access  to  the  abdominal  cavity  without  any 
risk  of  pulling  out  a  suture.  The  fiat  sponge  is  now  withdrawn 
and  the  wound  closed,  or  the  peritonaeal  sac  wiped  out  with 
sponges,  or  "flushed"  (pp.  809,  818),  if  needful. 

The  question  of  drainage  f  must  depend  mainly  upon  the  com- 
pleteness of  the  "toilet"  of  the  peritonaeum,  the  probability  of 
any  subsequent  oozing,  especially  if  deep  in  the  pelvis,  and  the 
possibility  of  any  septic  fluid  having  entered  the  peritonaea!  sac. 
A  glass  tube  (p.  802)  should  be  the  one  used,  one  end  resting  at 
the  bottom  of  Douglas'  pouch  without  pressing  on  the  rectum,  the 
other  passes  through  a  thin  sheet  of  india-rubber,  its  neck  being 
gripped  firmly  by  a  button-hole  in  this.  It  is  well  to  pass  one  or 
two  sutures,  in  the  usual  way,  through  the  abdominal  wound, 
above  and  below  the  tube,  and  to  leave  these  to  be  tied  when  the 
tube  is  removed.  Some  gauze,  changed  frequently,  is  placed  in 
and  around  this  end  of  the  tube. 

Incoitvplete  Ovariotomy. — The  surgeon  may  be  compelled,  very 
early  in  the  case,  to  abandon  his  operation  and  to  close  the 
wound  on  account  of  malignancy,  or  of  adhesions  between  the 
cyst  and  important  viscera.  In  other  cases,  having  gone  farther, 
he  may  find  the  base  of  the  cyst,  whether  encapsuled  or  no,  irre- 
movable, deep  in  the  pelvis,  and  adherent  to  the  ureter,  large 
vessels,  or  adjacent  viscera.  The  surgeon  must  then  suture  the 
cut  edge  of  the  base  of  the  cyst  and  what  remains  of  the  capsule 
to  the  abdominal  incision..  Before  doing  this  he  must  check  all 
haemorrhage,  inspect  any  possibly  damaged  viscera,  and  cleanse 
carefully  the  back  of  the  tumour  and  the  parts  behind  it.  If  the 
abdominal  wound  is  a  long  one,  the  upper  part  must  first  be 
closed  by  sutures.  The  cut  edge  of  the  cyst  must  then  be 
carefully  sutured  to  the  abdominal  incision,  the  sutures  being 
passed  through  the  peritonaeum,  about  \  inch  from  its  cut  edge, 
so  as  to  bring  it  in  contact  with  the  cyst-wall.  In  doing  this 
the  peritonaeal  sac  must  be  entirely  shut  off  from  the  wound. 
Adequate  drainage  must  be  provided.  Mr.  Doran  points  out 
that  the  operator  must  endeavour  in  these  cases  to  remove  all  solid 
growth  from  the  piece  of  cyst  left  behind,  else  both  sepsis  and 
recurrence  will  be  very  probable. 

*  They  should  not  be  tied  too  tightly,  else  points  of  suppuration  will  result. 

f  Mr.  Greig  Smith's  words  should  be  remembered  :  "The  question  of  drainage 
is  a  very  difficult  one  to  speak  about  in  theory.  In  practice,  a  good  rule  to  follow 
is_<  when  in  doubt,  drain. ' "  On  the  question  of  "  the  toilet  "  of  the  periton  eal 
sac,  and  drainage  I  would  refer  my  readers  to  some  remarks  at  p.  Si  7. 
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Accidents  during  Ovariotomy. 

1.  Fainting.  This  will  be  best  met  by  preventive  treatment. 
If  it  occur  during  the  operation,  ether  must  be  given,  the  head 
lowered,  the  patient  kept  warm,  and  brandy  given  subcutaneously. 
2.  Vomiting.  This  chiefly  harasses  by  straining  the  intestines  out 
of  the  abdomen.  If  prolonged,  the  operation  must  be  completed  as 
soon  as  possible,  an  assistant  keeping  the  abdominal  walls  pressed 
ao-ainst  the  viscera,  or  dragging  the  former  forward  after  pulling 
them  between  his  finger  and  thumb.  3.  Separation  of  the  parietal 
peritonajum.  This  has  already  been  spoken  of,  p.  1 109.  4.  Rupture 
of  the  cyst.  This  accident  may  be  expected  when  the  walls  are 
thin,  rotten,  or  softened  by  recent  peritonitis.  In  such  cases 
careful  handling,  keeping  suspicious  spots  well  out  of  the  wound 
or  packed  around  with  sponges,  additional  care  with  the  "  toilet," 
and  irrigation  with  hot  boiled  water  and  the  use  of  a  glass  tube  if 
any  fluid  has  got  into  the  peritoneal  sac,  are  indicated.  5.  Injury 
to  viscera.  Of  these  the  bladder,  small  intestine,  rectum,  and 
ureter  are  most  likely  to  suffer.  In  the  case  of  the  bladder,  the 
surgeon  must  decide,  by  the  time  of  the  injury  and  the  amount  of 
damage,  as  to  whether  he  will  complete  the  operation  after  closing 
the  wound,  or  defer  it.  In  the  case  of  injury  to  the  intestine  the 
directions  given  at  pp.  826,  861,  886,  will  be  found  useful.  In  the 
case  of  the  ureter  it  will  usually  be  wisest  to  ligature  the  lower 
end,  if  possible,  bring  the  upper  out  of  the  wound,  and  to  perform 
nephrectomy  subsequently,  as  in  Simon's  case.  6.  Leaving  in 
instruments — e.g.,  sponge  or  forceps.  The  fact  that  this  accident 
has  occurred  with  operators  of  the  largest  experience  should  make 
all  careful.  It  is  best  met  by  having  a  sufficient,  definite  number  to 
begin  with,  counting  carefully  afterwards,  and  allowing  no  tearing 
of  sponges  (p.  1107). 

After-treatment. — -I  have  no  space  for  going  carefully  into 
details,  but  I  should  like  to  take  this  opportunity  of  saying  that 
critical  as  the  first  forty-eight  hours  undoubtedly  are,  I  believe 
there  is  often  needless  enforcing  of  rules.  Less  should  be  done 
in  the  way  of  frequent  catheterism,*  the  amount  of  urine  being 
now  small,  and  less  routine  in  the  matter  of  morphia  if  the  patient 
is  not  restless  or  wakeful,  and  less  rigour  in  enforcing  a  dorsal 
position.  During  the  above  time  little  should  be  given  by  the 
mouth  save  cracked  ice,  and  occasional  teaspoon  fuls  of  barley- water 
or  Valentine's  meat-juice,  with  a  few  drops  of  brandy  is  required. 
Mr.  K.  Thornton  advises  the  following  enemata :  About  six  hours 
after  the  operation,  or  sooner  if  the  patient  be  very  weak,  3  oz.  of 
strong  beef-tea,  just  warm,  and  without  salt,  are  injected  into  the 
rectum.  This  is  to  be  repeated  every  three  hours  (every  two  if  the 
patient  is  very  weak),  and  every  six  hours  twenty  drops  of  laudanum 

*  On  the  whole  I  prefer  a  metal  catheter  with  a  single  large  eye.  This  can  be 
kept  in  dilute  carbolic  acid,  and,  being  shorter  than  a  gum-elastic,  there  is  less 
danger  of  its  being  passed  too  far  and  thus  causing  irritation  and  most  vexatious 
cystitis. 
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are  added.  Before  each  injection,  the  female  pipe  of  a  Higgenson's 
syringe  is  placed  in  the  rectum,  with  the  bottom  of  an  ordinary 
soap-dish  under  it,  so  that  the  llatus  and  refuse  may  pass  away;  it 
remains  in  ten  minutes,  and  then  the  fresh  in  jection  is  given. 

The  chief  questions  that  arise  are,  how  best  to  act  in  threatening 
or  actual  peritonitis.  Where  only  flatulence  and  some  distension 
are  present,  they  may  yield  to  the  passage  of  a  long  rectal  tube  1 
the  injection  of  an  enema  containing  castor-oil  and  turpentine,  and 
the  use  of  seidlitz  powders  and  calomel  (gr.  v)  alternately,  every 
few  hours.  Opening  the  wound  and  endeavouring  to  cleanse  the 
peritonasal  sac  may  be  tried  (p.  814),  but  with  very  little  hope. 
The  only  sure  treatment  of  peritonitis  is  the  preventive  one  at  the 
time  of  the  operation. 

REMOVAL  OF  THE  UTERINE  APPENDAGES.* 

Indications.t — Before  giving  these,  I  would  state  that  there  is  no  operation 
in  which  it  is  more  necessary  to  consider  each  case  on  its  own  bearings,  to 
explain  the  object  and  results  with  honourable  carefulness  to  the  friends  and, 
whenever  possible,  to  the  patient  herself,  and  to  remember  that  this  is  above  all 
one  of  those  operations  which  should  never  be  entertained  if  there  are  any  honest 
doubts  as  to  the  patient's  health  being  really  impaired  beyond  the  aid  of  other 
treatment,  and  the  impossibility  of  otherwise  restoring  her  to  usefulness  in  the 
position  of  life  in  which  she  has  been  placed  ;  and  that  it  is  an  operation 
which  may  concern  the  happiness  of  another  besides  that  of  the  patient.  Due 
weight  must  be  given  to  the  large  part  played  by  neuroses  in  this  matter,  and  to 
the  fact  that  till  we  have  carefully  published  cases  in  which  the  results  have  been 
submitted  to  the  only  true  test,  that  of  time,  we  shall  not  be  in  a  position  to 
decide  how  far  the  after-condition  of  a  great  number  of  che  patients  who  have 
been  submitted  to  this  operation,  is  one  of  improvement.  Finally,  it  is  always  to 
be  remembered  that  it  is  an  operation  which  has  been  greatly  misused. 

The  following  limited  list  of  the  indications  for  removal  of  the  uterine 
appendages  (Hart  and  Barbour,  Gyncecology,]?.  209)  will  commend  itself .  (i)ln!ohr- 

*  This  term  has  been  used  here  for  convenience'  sake,  as  more  comprehensive 
than  "  oophorectomy,"  &c.  Moreover,  it  is  as  yet  not  certain  whether  removal  of 
the  ovaries  without  the  Fallopian  tubes  will  be  sufficient  to  arrest  menstruation. 

t  A  paper  read  some  years  ago  at  one  of  our  Medical  Societies  and  the  dis- 
cussion thereon  has  brought  this  matter  prominently  before  the  profession.  I 
would  strongly  advise  my  younger  readers  to  study  carefully  a  very  weighty 
letter  in  the  journals  of  February  7,  1891,  bearing  the  well-known  signatures  of 
Sir  John  Williams  and  Dr.  Champneys.  Every  sentence  will  well  repay  perusal. 
I  quote  a  few  :  "  Perimetritis  is  probably  the  very  commonest  of  all  the  serious 
diseases  of  women.  It  is  also  perfectly  certain  that  the  great  majority  of  cases 
get  quite  well  without  any  operation.  We  are  far  from  denying  that  exceptional 
cases  call  for  surgical  procedures,  or  that  cases  of  prolonged  suppuration  in  the 
pelvis  are  properly  treated  by  the  application  to  them  of  ordinary  surgical  prin- 
ciples. But  this  wholesale  resort  to  a  mutilating  operation,  advocated  by  several 
speakers  at  these  discussions,  calls  for  serious  consideration  by  the  profession. 
....  A  plea  for  patience  is  to  be  found  in  the  declaration  of  the  operators  thai 
the  full  benefits  of  the  operation  are  not  felt  for  months  or  years  after.  If  *  » 
operator  would  exercise  this  patience  before  the  operation,  there  might  be  less 
need  for  its  exercise  by  the  patient  after  the  operation." 
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able  dysmenorrhcea—i.e.,  where  the  patient  has  intolerable  and  prolonged  pain 
every  month,  wearing  her  down,  rendering  habitual  recourse  to  opiates  necessary. 
"  But  as  menstruation  is  not  at  first  entirely  arrested  by  the  removal  of  the 
ovaries ;  and  as  we  have  always  in  such  cases  pelvic  peritonitis  adding  to  the 
patient's  misery,  and  untouched  by  the  operation,  it  is  evident  that  we  must  not 
expect  too  much  from  it."  On  this  point,  the  words  of  Mr.  Bland  Sutton  are 
worthy  the  careful  study  of  all  young  operators  :  "  The  removal  of  the  ovaries 
and  tubes  has  been  recommended  and  practised  for  the  relief  of  such  conditions 
as  (1)  Epilepsy  and  insanity;  (2)  Dysmenorrhea;  (3)  Ovarian  neuralgia.  In 
this  group  the  procedure  has  not  been  followed  by  encouraging  results  ;  indeed, 
they  are  so  unsatisfactory,  that  those  who  have  had  the  greatest  experience  in 
this  class  of  surgery  are  almost  unanimous  in  condemning  the  operation,  save 
under  very  exceptional  conditions  :  even  then  the  operator  should  safeguard 
himself  by  seeking  confirmatory  opinion.  The  chief  objections  are  summarised 
in  the  following  clauses  :  (1)  In  a  very  large  proportion  of  cases  the  removal  of 
the  ovaries  and  tubes  fails  to  relieve  the  patient.  (2)  In  many  cases  the  opera- 
tion aggravates  the  symptoms.    (3)  Many  cases,  reported  a  few  weeks  or  months 

after  the  operation,  have  subsequently  relapsed  In  many  instances  where 

oophorectomy  has  been  carried  out  for  relief  of  pain,  unaccompanied  by  objec- 
tive signs  in  the  pelvic  viscera,  the  operators  have  pointed  out,  in  justification  of 

the  interference,  that  the  ovaries  were  cystic  Such  men  ....  when 

they  excise  an  ovary  for  pain,  cut  into  the  organ,  and,  finding  ripe  follicles, 
describe  it  as  a  cystic  ovary.  Every  normal  ovary  is  cystic,  hence  an  excuse 
is  readily  found."  (2)  Bleeding  from  fibroid  tumours,  uncontrollable  by  other 
means.  It  is  here  that  the  operation  has  won  some  of  its  most  brilliant 
successes.  But  Dr.  Galabin's  warning  (Dis.  of  Women,  p.  244)  must  not  be  for- 
gotten :  "  Those  varieties  of  fibroids  which  are  liable  to  continue  growing  after 
the  menopause — that  is  to  say,  soft,  non-encapsuled  fibroids,  and  fibro-cystic 
tumours — are  likely  also  to  be  unaffected  by  oophorectomy.  (3)  In  some  cases  of 
hystero-epdepsy,  convidsions,  and  threatened  insanity,  dependent  on  ovarian 
irritation  or  presence  of  ovaries  with  absence  of  uterus.  (4)  In  some  cases  of 
ovaries  prolapsed  or  fixed  by  adhesions,  giving  rise  to  intolerable  pain  in  coitus  or 
seriously  affecting  the  patient's  health. 
Indications  (Dakin*). 

1.  Certain  diseases  of  the  appendages  themselves. — The  uterine  growths  necessi- 
tating operation  are  considered  below,  and  tubal  gestation  is  dealt  with  in 
another  chapter.  Those  now  to  be  mentioned  include  only  :  Collections  of  pus, 
whether  in  the  tubes  (pyo-salpinx),  or  implicating  the  ends  of  the  tubes  or  the 
ovaries  (perimetric  abscesses).  The  symptoms  and  signs  of  pus  in  the  pelvis  are 
not  always  plain.  It  is  mainly  on  account  of  the  difficulty  of  diagnosing  its  pre- 
sence that  the  question  of  operation  by  the  abdomen  in  cases  where  inflammatory 
diseases  of  the  pelvis  are  chronic  is  still  in  an  unsettled  state.f  In  some  cases,  and 
unless  the  operator  has  had  some  experience  in  abdominal  surgery,  in  many,  it 
will  be  safer  (supposing  it  is  decided  that  an  operation  is  necessary)  to  seek  for 
a  fluctuating  spot  per  vaginam,  and  to  open  the  abscess  by  Hilton's  method  than 
to  risk  the  contamination  of  the  peritonaeum  with  pus  from  an  abscess  which 
bursts  during  the  operation.  Parametric  abscesses  can  be  opened  extra-peri- 
tonseally  in  almost  every  case,  by  the  abdomen  or  by  the  vagina.  2.  Certain  cases 
of  myoma  of  the  uterus.— Oophorectomy  for  fibroids  is,  in  the  hands  of  most,  an 
unsatisfactory  operation,  and  will,  as  hysterectomy  becomes  a  less  dangerous  one 


'  For  the  rest  of  this  chapter,  and  for  the  next,  I  am  indebted  to  Dr.  Dakin, 
Obstetric  Physician  to  St.  George's  Hospital. 

^  t  See  Cullingworth,  "  On  the  Value  of  Abdominal  Section  in  certain  cases  of 
Pelvic  Peritonitis,  &c.  (Oust.  Trans.,  xxxiv,  p.  254),  and  the  discussion  following. 
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than  it  is  at  present,  sink  into  the  background.   Still,  it  has  had  some  brilliant 
successes,  and  such  an  authority  as  Mr.  Thornton  is  still  a  firm  believer  in  it 
value.  Its  disadvantages  in  these  cases  are  :  that  the  tumour  is  not  removed  •  tl  8 
result  as  to  cure  is  uncertain  ;  the  convalescence,  including  in  this  the  compl^ 
tion  of  the  artificial  menopause  brought  about  by  it,  is  often  troublesome  and 
protracted.     It  is  not  always  a  simple  operation  in  actual  execution,  0\vin 
to  the  great  anatomical  changes  brought  about  by  the  invasion  of  the  broad 
ligaments  by  the  myomatous  uterus  ;  it  may  even  be  found  to  be  impossible 
A  case  in  which  it  may  be  considered  is:  One  with  a  small  tumour  (the 
uterus  being,  say,  about  the  size  of  a  three-months'  pregnancy),  where  there  is 
only  one  fibroid  which  is  causing  symptoms,  and  this  is  found  to  be  unlit  for 
treatment  by  operation  through  the  vagina,  and  cannot  be  removed  by  abdominal 
section  without  removing  the  uterus ;  the  symptoms—  hemorrhage  and  men- 
strual pain— are  severe,  and  do  not  yield  to  treatment ;  the  woman  is  not  over 
forty,  since  after  this  age  has  been  reached  the  natural  menopause  may  be  close 


Fig.  312. 


The  appendages  are  grasped  by  large  pressure-forceps.  The  pedicle-needle, 
bearing  a  loop  of  silk,  perforates  the  broad  ligament  below  the  forceps  and  near 
the  uterus.    ( Doran. ) 

at  hand.  It  is  true,  however,  that  women  with  fibroids  usually  undergo  the 
change  of  life  late,  and  the  question  of  age,  from  this  point  of  view,  is  not  now 
considered  so  important  as  it  formerly  was  ;  and  it  is  also  true  that  some  fibroids, 
mostly  those  of  the  soft,  non-encapsuled  variety,  go  on  growing  after  the  meno- 
pause has  occurred,  and  will  probably  not  be  influenced  by  its  artificial  induction. 
In  the  case  of  large  myomata  (over  the  size  of  a  three-months'  gestation)  it  will 
be  nearly  always  found  impossible  to  make  a  safe  pedicle,  owing  to  the  growth 
of  the  tumour  into  the  broad  ligaments.  3.  In  the  course  of  a  Casarian  section 
(seep  1 126).  4.  In  osteomalacia. — In  a  certain  number  of  cases  oophorectort> 
has  been  found  successful  in  arresting  the  progress  of  the  disease.  The  operation 
in  this  connection  was  suggested  by  the  improvement  found  to  occur  where 
Porro's  operation  had  been  performed  on  women  whose  pelves  had  become  too 
distorted  by  osteomalacia  to  allow  of  delivery  through  them.  5.  The  operate 
must  never  be  done  for  dysmenorrhea  in  the  absence  of  indications  under  (i)i<""» 
possibly  under  (2).    6.  It  is  unjustifiable  in  cases  of  hysteria,  epilepsy  or  the  like. 
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Operation  in  the  case  of  a  small  fibroid  as  under  (2),  i.e.,  when 
rho  annendages  are  not  inflamed  or  adherent. 

The  patient  is  to  be  prepared  as  for  ovariotomy,  and  the  stages  of  the  opera- 
inn  are  the  same  until  the  peritonueal  sac  has  been  opened. 

It  is  not  necessary  to  make  snch  a  long  incision  as  for  ovariotomy  since  the 
nurtures  to  be  removed  are  much  less  in  bulk,  unless,  as  happens  sometimes, 
he  ovaries  are  found  to  be  evidently  cystic.  The  nearer  to  the  pubes  the  in- 
-ion  can  be  carried  without  risking  injury  to  the  bladder  the  better.  A  surgeon 
,ho  has  had  experience  in  the  removal  of  ovarian  tumours  only  must  remember 
hat  the  abdominal  walls  are  here  not  stretched  and  thinned,  and  that,  intestine 
nil  probably  lie  immediately  under  the  incision.  The  peritonamm  must  be 
,-erv  carefully  divided. 

The  fingers  are  to  be  passed  into  the  abdomen,  and,  possible  changes  in  the 
matomical  relations  of  the  uterus  being  remembered,  the  fundus  is  to  be  found. 
From  this,  as  a  starting-point,  the  Fallopian  tubes  will  form  a  guide  to  the  ovaries. 
The  ovary  and  tube  of  one  side  is  then  drawn  gently  up  to  the  wound,  and  caught 
s  shown  in  the  figure  (312)  by  a  large  elbowed  forceps.  The  ligature  is  passed 
,y  transfixion  below  this,  and  secured  as  directed  in  ovariotomy.  Doran  recom- 
aends  that  the  mass  beyond  the  large  forceps  be  caught  by  a  smaller  pair,  and 
hen.  as  the  ligatures  are  tied,  the  large  forceps  can  be  taken  off,  allowing  the 
•ying  to  be  made  tight  without  danger  of  the  pedicle  slipping  back  into  the 
Nominal  cavity  before  it  is  certain  that  it  is  secure.  During  the  tying  the 
bdominal  walls  will  have  to  be  pressed  down  so  as  to  avoid  tearing  the  broad 
igament  by  too  much  dragging  on  the  appendages. 
The  other  side  is  treated  in  the  same  way. 

Both  pedicles  are  now  to  be  inspected,  the  first  one  being  still  caught  by  the 
mall  forceps,  now  to  be  taken  off.  The  peritonseal  sac  is  sponged  out  as  far 
ts  is  necessary,  and  the  wound  sewn  up  over  a  flat  sponge  as  after  ovariotomy. 
In  all  cases,  before  removing  the  appendages  of  one  side,  it  must  be  ascertained 
that  those  of  the  opposite  side  can  be  got  away  safely. 
Operation  when  the  appendages  are  inflamed  and  adherent. 
In  the  words  of  Mr.  Greig  Smith  :  "  The  operation  may  be  one  of  the  most 

difficult  in  surgery  Even  in  the  hands  of  surgeons  of  the  highest  skill,  it 

has  not  infrequently  been  abandoned  as  impracticable.  The  first  difficulty  met 
with  is,  probably,  that  the  appendages  are  fixed  and  cannot  be  drawn  to  the  sur- 
face. They  may  be  represented  by  an  irregular  conglomeration  of  cystic  and 
cicatricial  material,  and  sessile  on  the  broad  ligament  or  in  Douglas's  pouch,  and 
.  perhaps  intimately  adherent  to  bowels.  They  are  beyond  the  reach  of  sight, 
however  much  the  abdominal  walls  are  depressed.  To  deal  with  such  a  state  of 
affairs  one  of  two  courses  is  open.  The  first  is  to  enlarge  the  incision  to  3  or  4 
inches  ;  to  pull  the  bowels  out  of  the  pelvis,  and  keep  them  in  the  abdomen  by 
one  or  more  sponges  packed  under  them  ;  to  pull  the  parietes  apart  with  spatuhe, 
and  seek  by  a  strong  light  to  expose  the  parts  to  view,  and  operate  by  the  aid  of 
fight.  This  may  be  safe,  but  it  is  clumsy  and  difficult.  If  the  parietes  are 
muscular  and  firm,  considerable  force  may  be  required  to  crowd  the  bowels  into 

the  abdomen,  and  to  keep  them  there  is  still  more  difficult  The  other 

course  is  that  followed  by  Tait,  as  a  result  of  his  unrivalled  experience.  Tait 
has  come  to  the  conclusion  that  it  is  best  to  depend  entirely  on  the  fingers  to 
deal  with  such  a  condition,  relying  on  the  skilled  sense  of  touch  to  guard  against 
the  dangers  of  tearing  bowels  or  other  structures.  To  control  bleeding  he  re- 
commends sponge-packing.  First,  the  fingers  map  out  the  actual  limits  of  the 
diseased  organs  ;  then  these  are  gently  separated  from  all  surrounding  parts,  and 
gradually  the  mass  is  unfolded  upwards  from  behind  till  the  only  attachment 
left  is  the  proper  pedicle  of  the  parts  to  be  removed.  Even  as  thus  separated, 
I  the  appendages  will  probably  be  found  sessile  on  the  broad  ligament,  so  that  they 
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can  be  little  more  than  brought  within  the  range  of  sight.    The  broad  ligament  • 
are  stretched  tightly  across  the  pelvis,  and  dragging  on  the  appendages  may  tear 
them.    The  pedicle  ligature  may  have  to  be  carried  under  the  diseased  parts  at 
a  considerable  depth  from  the  surface.    If  possible  the  tissues  are  gathered  to 
gether  in  one  pedicle,  or  by  the  Staffordshire  knot ;  but  the  puckering  produced 
may  drag  upon  the  opposite  ligament  so  much  as  to  cause  tearing.    To  tie  in 
two  parts  almost  of  necessity  tears  open  the  tissue  between  them.    It  has  bar 
pened  to  me  in  one  case,  while  pulling  on  a  ligature,  that  the  broad  ligament, 
was  torn  clean  away  from  the  side  of  the  uterus  for  a  distance  of  more  than  an' 
inch  

"  The  bleediDg  in  these  cases  is  sometimes  described  as  truly  alarming,  and  I 
have  had  practical  experience  of  this  fact.  Sponges  are  packed  in  everywhere 
as  the  adhesions  are  separated.  If,  after  the  appendages  have  been  removed 
bleeding  still  goes  on,  a  little  solution  of  iodine  on  a  sponge  may  be  applied  to 
the  raw  surfaces.  Of  course,  visible  bleeding  points  are  dealt  with  by  ligature 
or  forci-pressure.  And  it  may  sometimes  be  good  practice  to  leave  forceps  at- 
tached  to  bleeding  points  for  twenty-four  hours  or  so,  their  handles  being  left 
outside.  In  all  such  cases  the  insertion  of  a  drainage-tube  for  a  day  or  two  is 
advisable. 

"  If  abscesses  exist,  extra  care  is  necessary  to  avoid  rupture  of  the  abscess- 
wall.  It  may  be  wise,  before  beginning  separation,  to  aspirate  the  contents,  and 
place  a  pressure-forceps  on  the  opening  so  made.  In  such  cases  the  placing  of 
sponges  all  round  the  diseased  parts  is  peculiarly  necessary." 

Eecently  Prof.  Martin*  of  Berlin  has  advocated  a  method  of  removing  the 
appendages,  which  was  introduced  by  Diibrssen  in  1894,  through  the  anterior 
vaginal  fornix.  This  operation  has  its  limits  of  usefulness,  for,  although  much 
more  room  can  be  obtained  by  this  path  than  would  be  expected,  it  would  be 
unsafe  for  most  operators  to  deal  with  inflamed  appendages  in  this  way  when 
there  was  much  fixation  and  many  adhesions,  and  where  there  was  risk  of 
damage  to  intestines  during  separation  of  adhesions  to  them. 


*  Martin's  operation  is  described  [Brit.  Med.  J  own.,  Jan.  4,  1896,  p.  10).  The 
full  article  will  be  found  in  the  Monata.  f.  Geo.  u.  Gyn.,  Bd.  ii.  Hft.  2,  p.  109  ;  but 
as  the  vaginal  route  scarcely  comes  into  a  work  like  this  it  is  not  included  here. 
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OPERATIONS  ON  THE  UTERUS. 

REMOVAL  OF  MYOMATOUS  UTERI  BY  ABDOMINAL 
SECTION.-CANCER  OF  THE  UTERUS. -REMOVAL 
OF  A  CANCEROUS  UTERUS  BY  ABDOMINAL  SEC- 
TION.—REMOVAL  OF  A  CANCEROUS  UTERUS  PER 
VAGINAM.-C-ffiSARIAN  SECTION.-PORRO'S  OPER- 
ATION.—ECTOPIC  G-ESTATION. 

REMOVAL  OF  MYOMATOUS  UTERI  BY 
ABDOMINAL  SECTION. 

Indications.— (i)  Large  tumours  (larger  than  a  three-months'  pregnancy) 
with  much  hemorrhage.  (2)  Large,  rapidly  growing  tumours.  The  rapid 
growth  suggests  some  degenerative  change,  and,  in  addition,  pressure-symptoms 
may  arise  suddenly.  (3)  Tumours  causing  pressure  on  vessels  or  viscera  in  the 
pelvis  ;  also  in  irreducible  retroverted  uteri  large  enough  to  cause  bladder- 
symptoms  (retention,  dribbling  of  urine).  (4)  Signs  of  degeneration  of  the 
tumour,  such  as  rapid  growth,  pain,  softening.  (5)  Signs  of  septic  changes. 
(6)  Where  the  operation  for  removal  of  the  appendages  has  been  begun  and 
found  impracticable. 
Operation. 

An  incision  is  made  in  the  linea  alba  from  the  umbilicus  downward  so  as  to 
admit  the  hand  and  examine  the  tumour.  If  it  is  decided  to  proceed,  the  incision 
is  prolonged  upward  to  the  left  of  the  umbilicus  sufficiently  freely  to  allow  of  the 
tumour  being  brought  out  without  bruising  of  the  incision  or  undue  force.  Any 
adhesions  to  the  parietes  or  omentum,  intestines  or  stomach  having  been  dealt 
with,  the  growth  is  lifted  forwards  by  one  or  two  of  Tait's  screws.  This  is  often 
rendered  very  difficult  if  the  lower  part  of  the  growth  be  firmly  fixed  in  the 
pelvis.  As  it  comes  out  the  surgeon  must  take  care  that  he  is  not  pulling  dan- 
gerously on  viscera  behind  to  which  the  growth  may  still  be  attached,  and  which 
he  cannot  see.*  The  relation  of  the  bladder  to  the  tumour  must  now  be  carefully 
made  out.  If  the  growth  has  extended  into  the  pelvis  or  between  the  layers  of 
the  broad  ligament,  its  connection  with  the  bladder  may  be  very  intimate.  Thus, 
the  relations  of  the  bladder  must  be  defined,  and,  if  needful,  the  two  must  be 
separated  by  careful  dissection,  a  step  made  easier  by  not  emptying  the  bladder 
before  the  operation,  and  by  the  passage  of  a  sound. 


*  Mr.  K.  Thornton  (Diet,  of  Surg.,  vol.  ii.  p.  746)  points  out  that  much  more 
care  is  required  in  securing  adhesions  now,  as  a  solid  tumour  allows  of  far  more 
hsemorrhage  than  a  collapsed  ovarian  cyst. 
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There  are  now  three  methods  of  proceeding,  and  each  of  them  has  its  special 
advantages  and  range  of  applicability.    They  are  respectively  : 

(i)  By  wire-constriction. 

(ii)  By  ligature  of  the  uterine  and  ovarian  vessels  separ- 

ately, and  subperitoneal  management  of  part  of 
the  cervix  left  behind. 

(iii)  By  complete  removal  of  the  uterus. 

(i)  Wire  Constriction. — This  is  the  form  most  usually  employed.  The 
loop  is  adjusted  either  round  the  narrowest  part  of  the  attachment  of  the  tumour 


Fig.  313- 


Fig.  314. 


Koeberl£'s  serre-noeud. 
(Galabin.) 


The  lower  part  of  the  abdominal  wound  is  shown 
sutured  above  the  stump,  a,  a,  serre-noeud  ;  b,  b,  pin 
passing  nearer  the  anterior  ;  and  c,  c,  pin  passing 
nearer  the  posterior  boundaries  of  the  stump. 
(Doran.) 


or,  if  it  be  needful  to  open  the  cavity  of  the  uterus,  just  above  the  internal  os. 
If  it  be  possible  to  include  the  appendages  in  the  loop,  this  is  done  ;  in  other 
cases  the  broad  ligaments  must  be  tied  separately  after  transfixion.  When  the 
loop  is  tightened  in  position,  it  is  screwed  up  slowly,  for  the  shrinking  of  the 
tissues  will  allow  of  further  tightening  of  the  wire  later  on.  One  or  two  Pedi^' 
pins  are  now  thrust  through  the  tumour  just  above  the  loop,  it  being  intended 
that  the  broad  and  protected  ends  of  these  shall,  by  resting  on  the  abdomimi 
walls,  keep  the  stump  up  in  position.  During  the  above  steps,  sponges  will _aa 
been  applied  so  as  to  stop  any  fluids  from  going  into  the  peritonaea!  sac. 
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I  ones  are  now  carefully  packed  around,  and  the  growth  is  cut  away  sulliciently 
beyond  the  pins  to  allow  of  paring  down  a  little  later.  After  this  has  been 
effected,  the  wire  is  finally  tightened.  The  stump  thus  pared  down,  painted  with 
iron  perchloride  or  a  strong  solution  of  carbolic  acid,  and  dusted  with  iodoform, 
is  retained  in  situ  by  the  pins  and  by  the  first  of  the  sutures  closing  the  abdominal 
wall  which  is  put  in  immediately  above  the  stump. 
Any  oozing  points  are  now  finally  looked  to,  the  peritonaeal  sac  cleansed,  and 

1 1. the  rest  of  the  abdominal  wound  closed  with  the  precautions  given  at  p.  11 12. 
Dry  gauze  strips  dusted  with  iodoform — these  being  distinct  from  those  over  the 

>  (rest  of  the  abdominal  wound — are  carefully  packed  around  the  stump,  and  the 
wire  is  tightened  about  every  two  days,  fresh  strips  and  the  iron  perchloride 

;  :  being  applied  as  the  stump  is  clipped  away  little  by  little.    If  the  wire  has  not 
,'made  its  way  through  in  about  two  weeks,  it  may  usually  be  removed  at  this 
time. 

(ii)  Ligature  of  the  Vessels,  and  Subperitoneal  Treatment  of 
the  Cervix. — In  this  method  of  operating  the  body  of  the  uterus  is  amputated 

I  about  the  level  of  the  internal  os,  and  the  ovaries  and  tubes  are  cut  away.  The 
cut  edges  of  peritonreum  forming  the  stump  of  the  broad  ligament  on  each  side 

:>  are  afterwards  united  over  the  face  of  the  stump  of  the  cervix. 

The  vagina  is  first  to  be  made  as  aseptic  as  possible  by  douching  with  per- 
chloride of  mercury. 

The  abdomen  is  to  be  opened  by  an  incision  as  described  above.  The  ovarian 
arteries  are  then  tied  by  transfixion  of  the  broad  ligaments  external  to  the 
ii;ovaries,  and  the  broad  ligaments  divided  to  an  extent  corresponding  to  the 
amount  of  tissue  secured  in  the  ligature.  The  further  securing  of  the  broad 
ligaments  and  the  uterine  arteries  depends  on  the  extent  to  which  the  enlarged 
uterus  has  burrowed  between  the  layers  of  the  ligaments.  If  these  layers  are 
still  in  fairly  close  apposition  the  base  of  the  ligament  may  be  transfixed  above 
and  below  the  artery  (recognised  by  its  pulsation)  close  to  the  uterus  so  as  to 
avoid  injuring  the  ureters.  If  the  relations  of  the  parts  are  so  changed  by  the 
burrowing  of  the  tumour,  the  pulsating  artery  must  be  felt  for  between  the 
layers  of  the  ligament  and  separately  under- run  with  the  pedicle-needle  and  tied 
3lose  to  the  cervix.  When  this  has  been  done  on  each  side,  the  uterus  having 
been  separated  from  the  bladder  during  the  steps  above  described,  the  organ 
may  be  removed  by  cutting  through  it  at  the  level  of  the  internal  os.  Bleeding 
points  are  secured,  and  the  cut  edges  of  the  broad  ligaments  sutured.  The 
stump  musthave  the  peritonEeal  edges  accurately  united  above  it  so  as  to  prevent 
septic  infection  by  way  of  the  now  opened  uterine  canal. 

(iii)  Complete  Hysterectomy. — In  this  case  the  cervix  is  removed  with 
:he  body  of  the  uterus. 

Operation. — The  abdomen  having  been  opened  in  the  usual  way,  as  close 
iown  to  the  symphysis  pubis  as  is  safe,*  the  intestines  are  drawn  out  of  the  pelvis 
nto  the  abdomen,  and,  if  it  be  needful  to  get  more  room,  are  brought  out  and 
covered  with  carbolised  towels  or  iodoform  gauze  tampons  kept  warm.  The 
iterus  is  now  caught  with  a  powerful  vulsellum,  and  dragged  first  to  one  side 
ind  then  to  the  other,  while  the  broad  ligaments  are  transfixed  by  three  ligatures 
.vhich  are  made  to  interlock  when  tied.  These  are  thus  described  by  Mr. 
Thornton  (loc.  supra  cit.) :  "  The  first  loop  passes  through  the  ovarian  ligament 
md  edge  of  the  peritoneal  covering  of  the  Fallopian  tube,  and  secures  the 
)varian  vessels,  the  second  loop  passes  through  the  round  ligament  and  secures 
he  pampiniform  plexus.  When  the  first  two  loops  have  been  tied  on  each  side, 
he  ovaries  and  tubes  are  cut  away,  and  the  uterus  is  firmly  drawn  out  of  the 

It  has  been  advised  to  partially  detach  the  recti  from  their  pubic  insertion 
$  f  the  abdominal  walls  are  very  tense. 
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pelvis,  and  a  transverse  incision  is  made  through  the  peritonaeum  between  the 
uterus  and  bladder  ;  the  latter  is  then  peeled  back,  and  the  incision  carried 
through  into  the  vagina.  The  uterus  is  then  held  forwards,  and  the  peritonaeum 
divided  transversely  behind  to  the  same  extent  as  in  front,  and  the  vagina  opened 
into  through  the  pouch  of  Douglas.  The  uterus  is  now  merely  held  by  small 
portions  of  tissue  on  each  side,  which  contain  the  uterine  arteries,  and  the  third 
loop  of  the  broad  ligament  ligatures  is  passed  through  on  each  side  into  the 
vagina,  or  from  the  vagina  by  a  special  curved  needle,  and  tied  round  the  tissues 
containing  the  uterine  arteries ;  these  small  bridges  of  tissue  on  each  side  are 
then  cut  through  and  the  uterus  removed."  The  opening  into  the  vagina  is  not 
sutured,  but  lightly  plugged  with  iodoform  or  other  antiseptic  gauze.  This  may 
be  removed  per  vaginam  after  forty-eight  hours  or  so. 

These  three  modes  of  operating  have  each  advantages  and  disadvantages. 

By  that  first  described,  when  the  stump  of  the  uterus  is  secured  by  a  serre- 
nceud,  the  best  results  have  been  hitherto  obtained,  in  this  country  at  all  events. 
There  is  little  or  no  danger  of  sepsis  in  skilful  hands  as  long  as  the  stump  is 
carefully  looked  after,  and  practically  none  of  haemorrhage.  On  the  other  hand 
the  convalescence  is  protracted  to  several  weeks  owing  to  the  time  required  for 
separation  of  the  part  beyond  the  constriction.  Also  the  abdominal  cicatrix  Is 
not  so  firm  as  one  resulting  from  the  immediate  union  obtained  in  a  case  where 
no  pedicle  has  to  lie  between  the  edges  of  the  wound. 

The  convalescence  of  a  successful  intra-peritonaBal  operation  is  as  smooth  as 
that  after  ovariotomy,  and  the  cicatrix  is  as  sound.  There  is,  however,  some 
danger  of  septic  infection  of  the  peritonaeum  through  the  cervix,  free  communi- 
cation existing  between  the  vagina  and  the  under  surface  of  the  peritonaeum 
united  over  the  face  of  the  stump.  The  results  of  such  infection  have  been 
sought  to  be  minimised  by  draining  the  abdominal  cavity  through  the  pouch  of 
Douglas  into  the  vagina.  Probably  a  better  way  is  to  dissect  out  the  upper  part 
of  the  mucous  membrane  of  the  cervix  as  exposed  from  the  abdomen,  and  to 
accurately  suture  the  raw  surfaces  thus  formed  (Mr.  Cripps,  "  Abdominal  Hys- 
terectomy, with  Intra-peritonaeal  Treatment  of  the  Stump,"  Obst.  Trans.,  1896). 

The  third  method,  that  of  complete  removal  of  the  uterus,  though  no  doubt 
more  difficult  of  performance,  is  the  most  satisfactory,  since  there  is  no  stump 
left,  and  there  is  free  drainage  of  the  abdominal  cavity.  It  has  been  said  by 
some  that  the  pelvic  floor  is  weakened ;  but  Mr.  Thornton  and  other  operators 
by  this  method  are  of  opinion  that  do  such  result  occurs. 

A  myomatous  uterus  may  be  removed,  if  not  too  large  to  come  through  the 
pelvis  and  lower  genital  passages,  by  the  vagina  in  the  same  manner  as  that 
described  for  the  removal  of  a  cancerous  uterus  (vaginal  hysterectomy).  If  the 
uterus  is  too  large  to  come  through  entire  it  may  be  got  away  in  sections  after 
the  vessels  of  each  side  have  been  secured. 


CANCER  OP  THE  UTERUS. 


Cancer  of  the  Body.-In  cases  suitable  for  radical  treatment  the  whole 
uterus  can  be  removed  by  an  abdominal  incision,  the  operation  resembling  tea, 
for  myoma.    This  method  is  however  very  inferior  to  that  of  excision  by  tne 
vagina,  since  the  mortality  has  been  extremely  high  owing  to  infection  of  tne 
general  peritoneal  cavity  with  septic  or  cancerous  material  during  the  operation. 
It  has  been  found  also  that  there  is  much  greater  risk  of  including  the  ureter 
this  method  than  by  the  vaginal  one.    This  latter  operation,  tc .be  immedia 
described,  is  so  successful,  and  so  free  from  these  drawbacks  that  it  is  no* 
one  universally  adopted. 


REMOVAL  OF  A  CANCEROUS  UTERUS,  ETC.  1123 


REMOVAL  OF  A  CANCEROUS  UTERUS  THROUGH  THE 
ABDOMEN  (see  the  directions  on  p.  1120  for  removal  of  Myomatous 
Uterus). 


REMOVAL  OF  A  CANCEROUS  UTERUS  PER  VAGINAM. 
VAGINAL  HYSTERECTOMY. 

The  field  of  this  operation  has  of  late  years  been  much  extended.  It  was 
formerly  employed  only  in  cases  where  the  body  of  the  uterus  was  affected  by 
the  growth,  primarily  or  secondarily  to  the  cervix.  Now  it  is  believed  by 
most  authorities  that  total  extirpation  is  a  better  operation  than  supra-vaginal 
amputation  of  the  cervix  in  cases  where  the  cervix  alone  is  affected.  It  is 
believed  to  be  so  because  the  cancer  has  been  occasionally  found  to  have  extended 
to  the  body  before  the  tissues  surrounding  the  cervix  had  become  involved,  and 
because  the  operation  itself  is  not  more  difficult  and  practically  not  a  more 
dangerous  one. 

Contra-indications  to  Radical  Operation.— It  is  useless  to  under- 
take the  removal  of  the  whole  uterus  or  of  the  cervix  alone  if  there  is  any  loss  of 
mobility  of  the  uterus,  as  this  is  practically  always  due  to  infiltration  of  the  base 
of  the  broad  ligaments  by  the  cancer.  Such  infiltration  may  be  felt  by  the  finger 
which  is  unaccustomed  to  estimating  small  degrees  of  loss  of  mobility ;  and  even 
if  no  fixation  can  be  felt  by  the  vagina  it  may  be  found  on  rectal  examination  a 
method  of  exploration  of  the  tissues  around  the  uterus  which  must  be  never 
neglected  in  doubtful  cases,  that  one  or  both  of  the  utero-sacral  ligaments  are 
involved.  An  anaesthetic  is  often  of  great  assistance  in  such  examinations. 
Unfortunately  the  large  majority  of  instances  which  come  under  the  surgeon's 
notice  have  already  reached  a  stage  at  which  it  is  useless  to  operate. 

Preparatory  Treatment.— ~F  ox  some  days  before  operation  the  external  genitals 
are  thoroughly  cleansed,  the  vagina  washed  out  with  solution  of  carbolic  acid  or 
mercury  perchloride,  and  a  plug  of  iodoform  wool  inserted.  If  any  very  foul 
granulations  are  present  they  may  be  scraped  with  a  curette  and  strong  carbolic 
acid  may  be  applied  to  them.    The  bowels  are  also  thoroughly  cleared  out. 

Operation. — The  patient  being  in  lithotomy  position,  supported  by  a  Clover's 
crutch,  the  uterus  is  strongly  dragged  down  with  a  volsellum  fixed  on  the 
cervix.  The  parts  are  dilated  for  the  surgeon  by  an  assistant  with  a  duck- 
bill speculum  held  posteriorly.  With  scissors,  the  mucous  membrane  is  next  cut 
through  circularly,  well  clear  of  the  disease.  In  doing  this,  the  relations  of  the 
ureters  to  the  cervix  must  be  remembered.  Speaking  roughly,  there  may  be  said 
to  be  a  distance  of  three-quarters  of  an  inch  all  round  the  cervix  within  or  at 
which  an  incision  may  be  safely  made.  The  incision  through  the  mucous 
membrane  should  be  at  least  a  quarter  of  an  inch  away  from  the  surface  visibly 
affected  with  cancer.  The  stages  of  the  operation  vary  according  to  the  practice 
of  different  operators.  The  method  which  will  probably  be  found  the  easiest  is 
as  follows  : 

The  cervix  is  to  be  well  pulled  forwards  and  the  peritonaeum  opened  in  the 
pouch  of  Douglas.  Through  the  opening  the  forefinger  is  introduced,  and  the 
smooth  surface  of  the  inner  aspect  of  the  peritonaeum  recognised.  The  other  fore- 
finger is  then  introduced  by  the  side  of  the  first  one,  and  the  opening  enlarged 
towards  each  side  as  far  as  the  sacro-uterine  ligaments,  the  resistance  of  the  in- 
ternal surfaces  of  which  marks  on  each  side  the  limit  to  which  the  opening  should 

GXCGDcl. 


I  124 


OPERATIONS  ON  THE  ABDOMEN. 


The  cervix  is  now  pulled  backwards  against  the  posterior  vaginal  wall,  and  the 
bladder  separated  from  the  supra-vaginal  cervix.  This  is  best  done  with  the 
lingers,  care  being  taken  as  the  tissues  are  torn  through  not  to  wound  the 
bladder.  This  is  best  ensured  by  keeping  the  tips  of  the  fingers  in  close  contact 
with  the  uterus.  After  separating  the  two  organs  for  about  an  inch  or  so,  the 
utero-vesical  fold  of  peritoneum  will  be  reached,  and  the  peritoneum  will  be 
found  at  this  level  to  be  more  firmly  adherent  to  the  uterus  posteriorly  and  to  the 
bladder  anteriorly.  It  is  now  best  to  pass  a  forefinger  through  the  opening  into 
the  pouch  of  Douglas,  over  the  upper  edge  of  the  broad  ligament  of  one  side,  and 
down  on  to  the  upper  surface  of  the  corresponding  utero-vesical  fold,  for  then 
this  fold  of  peritoneum  can  be  perforated  with  certainty.  Perforation  is  easily 
accomplished  by  pushing  the  point  of  a  Spencer  Wells'  forceps  through  it  from 
the  vagina  on  to  the  finger.  This  opening  is  enlarged  by  the  two  forefingers  in 
the  same  way  as  that  into  Douglas's  pouch.  The  uterus  is  now  attached  to  the 
pelvic  wall  by  the  broad  ligaments  alone. 

These  ligaments  contain  the  vessels  supplying  the  uterus,  two  on  each  side— 
the  uterine  set,  which  run  in  the  base  of  the  ligament,  just  a  little  deeper  than 
the  incision  which  has  been  made  through  the  mucous  membrane  of  the  vagina, 
and  the  ovarian  set,  running  at  about  the  level  of  the  ovary. 

The  forefinger  of  the  left  hand  being  passed  into  the  anterior  peritoneal  open- 
ing, a  ligature  of  strong  silk  is  carried  through  the  base  of  the  ligament  on  one 
side  by  a  pedicle-needle  with  a  fairly  sharp  curve  which  transfixes  the  bridge  of 
tissue  at  about  an  inch  above  the  level  of  the  vaginal  fornix.  This  ligature  is 
firmly  tied,  and  the  opposite  side  treated  in  the  same  way.  The  uterine  artery 
on  each  side  should  now  have  been  secured.  The  tissue  between  the  ligature 
and  the  uterus  is  now  cut  through  with  scissors  as  high  up  as  the  ligature  extends. 
The  uterus  can  now  be  dragged  a  good  deal  farther  down  into  the  vagina,  and 
the  remainder  of  the  broad  ligament  on  each  side  ligatured  and  divided  in  stages 
from  below  upwards,  the  last  ligature  passing  over  the  upper  edge  of  the 
ligament.  As  each  portion  of  ligament  is  ligatured  and  divided  the  uterus  be- 
comes more  and  more  free,  and  is  by  the  last  cut  separated  from  the  body,  and 
can  be  removed. 

.  No  sutures  should  be  introduced,  but  the  vagina  lightly  plugged  with 
antiseptic  gauze.  By  refraining  from  suturing  the  peritoneal  or  mucous  edges 
of  the  gap  left  by  the  removal  of  the  uterus,  free  drainage  of  the  peritoneal 
cavity  is  procured,  and  this  free  drainage  is  no  doubt  the  cause  of  the  very  low 
mortality  of  this  operation. 

Instead  of  ligatures,  some  operators  prefer  to  leave  pressure-forceps  attached 
to  the  stumps  of  the  broad  ligaments,  removing  them  in  forty-eight  hours  or 
so.  This  makes  the  operation  shorter,  and  is  perhaps  safer  for  the  time  ;  but 
hemorrhage  has  been  known  to  occur  on  the  removal  of  the  forceps,  and  ligature  is 
probably  safer  in  the  long  run.  . 

The  operation  may  in  some  cases  be  made  easier  by  pulling  the  fundus  of  t&e 
uterus  through  the  anterior  or  posterior  opening  in  the  peritonaeum,  thus  turning 
the  organ  upside  down  and  bringing  the  upper  edge  of  the  ligament  within  eafff 
reach.  But  this  involves  the  risk  of  infection  of  the  peritoneum  up  above  by  tn 
cancerous  and  septic  cervix. 

CaESARIAN"  SECTION. 

Indications.  b  tue 

(i)  When  the  pelvis  is  too  small  to  allow  the  passage  of  the  cnim  l. 
natural  passages,  even  after  embryotomy  has  been  performed    The  motiie  J 
be  delivered  in  this  way  (2)  when  she  wishes  to  have  a  living  child,  and 


CAESARIAN  SECTION. 
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proper  time  for  the  induction  of  premature  labour  has  gone  by,  or  (3)  the  pelvis 
is  too  small  to  allow  a  viable  child  to  pass  by  being  born  prematurely.  For  more 
exact  indications  under  these  headings  the  reader  is  referred  to  works  on  mid- 
wifery. The  abdomen  and  uterus  may  be  opened  after  the  death  of  a  pregnant 
woman  if  the  child  is  of  viable  age  and  may  reasonably  be  believed  to  be  alive  at 
the  moment  of  the  mother's  death. 

Time  of  Operating.— It  is  unnecessary  to  wait  until  labour  has  begun,  and 
it  is  very  inconvenient  to  have  to  do  so.  The  uterus  contracts  just  as  well 
whether  labour  has  begun  or  not,  and  if  it  is  considered  desirable  to  ensure  some 
dilatation  of  the  cervix  to  allow  of  the  escape  of  the  lochia,  a  bougie  or  a  tent 
may  be  inserted  into  the  uterus  the  night  before  the  operation.  The  fact  that 
the  time  can  be  fixed  beforehand,  and  all  the  instruments  and  assistants  pre- 
pared for  a  given  hour,  is  an  important  element  in  the  success  of  the  opera- 
tion. 

Operation. — The  patient  should  be  prepared  as  for  ovariotomy,  and  the 
instruments  required  are  the  same  as  for  that  operation  ;  except  that  no  trocar 
nor  pedicle -needle  will  be  needed,  and  eight  or  ten  half  curved  needles,  and  a 
large,  flattened  Hodge's  pessary,  sterilised,  should  be  added.  There  should  be  two 
assistants,  iu  addition  to  the  anaesthetist.  The  position  of  the  child  should  be 
made  out  as  accurately  as  possible,  so  that  the  head  or  knee  may  be  at  once 
grasped  when  the  uterus  has  been  opened. 

The  abdominal  incision  is  made  in  the  middle  line,  and  its  height  on  the 
abdomen  depends  on  whether  the  woman  has  a  pendulous  belly  or  not.  It  must 
be  six  inches  long,  and  not  nearer  than  three  inches  to  the  top  of  the  pubes. 
When  the  uterus  has  been  exposed,  its  middle  line  should  be  brought  under  the 
incision. 

The  pessary  is  now  to  be  laid  on  the  uterus  opposite  the  centre  of  the 
abdominal  incision,  and  firmly  pressed  on  the  wall  by  the  first  assistant.  This 
will  check  the  bleeding  from  the  sinuses  in  the  uterine  wall,  and  the  muscle  can 
be  deliberately  cut  through,  layer  by  layer,  till  the  membranes  are  reached.  The 
latter  will  probably  bulge  through  the  wound.  If  the  placenta  be  in  the  line  of 
incision  it  will  doubtless  bleed,  but  the  bleeding  can  be  arrested  by  plugging  the 
wound  with  the  forefinger  of  the  left  hand.  This  finger  is  now  to  be  run  along 
between  the  membranes  and  the  uterine  wall,  and  used  as  a  director  on  which  to 
divide  the  latter,  the  incision  is  thus  carried  up  and  down  for  about  three  inches 
each  way.  It  can  be  made  with  a  blunt-pointed  pair  of  scissors  or  a  probe- 
pointed  bistoury.  If  the  placenta  lies  in  the  line  of  the  incision,  the  finger  is 
passed  between  it  and  its  amnionic  covering,  and  it  is  cut  through  along  with 
the  muscle. 

The  membranes  are  now  to  be  ruptured,  and  the  hand  at  once  passed  in  and 
the  child  extracted  by  its  head  or  by  a  knee.  If  this  is  (a)  not  done  pretty 
rapidly,  or  if  (6)  much  liquor  amnii  has  been  allowed  to  escape,  or  if  (c)  the  in- 
cision in  the  uterus  has  not  been  made  long  enough,  the  child  may  be  gripped 
round  the  neck  by  the  rapid  contraction  of  the  opening.  The  first  assistant 
must  keep  his  hands  firmly  pressed  on  the  abdominal  surface,  just  outside  the 
abdominal  incision,  to  prevent  fluid  finding  its  way  into  the  peritoneal  sac, 
until  the  uterine  incision  is  completed.  He  can  then  hook  a  finger  into  each 
commissure  of  the  uterine  incision  and  hold  it  firmly  against  the  under  surface 
of  the  abdominal  wall.  The  cord  is  at  once  clamped  and  divided,  and  the  child 
handed  over  to  the  second  assistant,  who  sees  to  its  respiration. 

The  placenta  and  membranes  are  now  to  be  completely  removed.  The  assistant 
next  passes  a  flat  sponge  behind  the  uterus,  which  is  in  its  reduced  bulk  easily 
squeezed  out  of  the  abdominal  wound.  It  should  at  once  be  folded  in  a  soft  cloth 
wrung  out  in  an  antiseptic  solution  at  no0  Fah. 
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The  assistant  grasps  the  uterus  in  such  a  way  that  the  forefinger  and  thumb  of 
each  hand  form  an  ellipse  enclosing  the  uterine  wound,  and  he  thus  controls  all 
bleeding  from  the  cut  edges,  which  will  lie  with  their  divided  surfaces  in  one 
plane. 

The  sutures  are  now  inserted.  They  should  consist  of  silk,  of  about  the  thick- 
ness used  for  tying  an  ovarian  pedicle  of  average  bulk.  They  should  be  passed 
at  intervals  of  half  an  inch.  The  needle  should  include  the  outer  two-thirds  only 
of  the  thickness  of  the  uterine  wall,  so  as  to  ensure  that  the  inner  surface  and 
decidual  layer  are  not  reached  ;  if  the  sutures  entered  the  uterine  cavity  they 
would  afford  a  ready  channel,  for  a  time  at  all  events,  by  which  the  peritoneum 
might  become  infected  by  the  lochia.  When  the  lips  have  been  brought 
accurately  together  by  the  sutures— and  accuracy  is  of  the  utmost  importance- 
most  operators  add  another  series  of  sutures  including  the  peritoneum  alone,  and 
passed  in  the  same  way  as  the  Czerny-Lembert  suture  in  the  case  of  the  intestines. 
This  can  be  made  of  catgut,  and  used  as  a  continuous  suture. 

The  uterus  is  now  to  be  carefully  sponged,  and  then  it  may  be  squeezed  firmly 
in  another  warm  towel,  so  as  to  ensure  its  firm  contraction  and  retraction.  It 
is  then  returned  to  the  abdomen. 

It  is  a  very  essential  part  of  the  operation  that  the  woman  should  be  sterilised 
so  as  to  prevent  the  necessity  for  a  repetition  of  the  same  operation  at  a  future 
date.  This  is  best  done  before  the  uterus  is  returned  to  the  abdomen  by  ligatur- 
ing a  loop  of  the  Fallopian  tubes  and  cutting  the  loop  off. 

The  abdomen  is  then  closed  in  the  usual  way. 


PORRO'S  OPERATION. 

This  modification  of  the  Cassarian  section  may  be  employed  (i)  when  the 
uterus  is  exhausted  and  will  not  contract  ;  or  if  it  is  believed  to  be  septic  ;  (2)  in 
cases  of  malacosteon  pelvis,  since  removal  of  the  ovaries  has  been  found  to  have 
a  curative  effect  on  the  disease  ;  (3)  when  the  surgeon  does  not  feel  certain  of 
being  able  to  manage  the  complete  suturing  of  the  uterus,  which  is  essential  in 
the  ordinary  form  of  the  operation. 

The  steps  are  the  same  as  in  the  ordinary  operation  till  the  child  has  been  re- 
moved. It  is  unnecessary  to  extract  the  placenta.  The  loop  of  a  serre-nceud  is 
passed  round  the  uterine  body  just  above  the  cervix,  and  the  uterus  treated  as  in 
hysterectomy  (p.  1121). 


ECTOPIC  GESTATION. 

Indications. — It  is  now  accepted  as  a  universal  rule  that  an  ectopic  gesta- 
tion should  be  operated  upon  as  soon  as  possible  after  it  is  diagnosed.  No 
attempts  to  kill  the  ovum  in  situ  should  be  made. 

It  will  happen  that  the  ovum  may  be  at  one  of  several  stages  in  the  progress  of 
this  abnormal  kind  of  pregnancy. 

A.  It  may  be  diagnosed  or  strongly  suspected,  but  direct  signs  of  a  living 
child  have  not  yet  appeared.  The  case  will  be  one  of  not  later  than  the  fourth 
month.    The  gestation  may  thus  be  : 

1 .  Tubed  and  unruptured. 

2.  Ruptured  into  the  abdomen,  whether  tubal  or  intrei-ligamentom. 

3.  Intraligamentous,  not   having    undergone   secondary   rupture,  an 

growing.  , 
( 1)  Tubal  and  unruptured.— This  class  will  include  cases  up  to  the  age  of  two  an 
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two-and-a-half  months.  The  operation  is  then  identical  with  that  of  oophorectomy ; 
'  or,  if  there  are  many  adhesions,  to  that  for  a  diseased  tube.  Care  should  be  taken 

not  to  rupture  the  sac  in  bringing  it  up  to  the  wound  for  ligature. 
j  (2)  Ruptured  into  the  abdomen,  whether  tubal  or  intra-ligamentous.— It  is  at  this 
stage  that  surgical  interference  will  be  oftenest  called  for.  On  symptoms  of 
severe  abdominal  haemorrhage  the  abdomen  should  be  opened  in  the  middle  line, 
and  the  blood  which  will  probably  be  filling  it  disregarded.  The  object  is  to 
secure  the  bleeding  vessels  at  once,  and  the  cleansing  of  the  peritoneal  sac  can 
be  afterwards  attended  to. 

The  fundus  uteri  is  to  be  identified,  and  the  tubes  traced  outwards  from  this. 
The  affected  tube  is  then  to  be  brought  up  to  the  wound,  and  a  large  Spencer 
Wells'  forceps  adjusted  to  secure  the  part  of  the  broad  ligament  which  contains 
the  vessels  and  lies  internal  to  and  beneath  the  sac.  A  ligature  can  then  be 
applied  at  once,  or  the  abdomen  can  be  first  flushed  with  warm  water  now  that 
che  bleeding  has  been  arrested  by  the  forceps. 

If  the  sac  is  intra-ligamentous,  the  broad  ligament  internal  to  and  beneath  the 
sac  should  be  secured  as  well  as  possible  with  forceps,  and  the  sac  rapidly  shelled 
out  from  between  the  layers  of  the  broad  ligament  if  this  can  be  done.  The  re- 
maining cavity  had  better  be  plugged  with  iodoform  gauze,  all  visible  bleeding 
points  having  been  first  secured.  Its  edges  should  be  first  secured  to  those  of 
the  abdominal  wound  or,  if  it  is  more  convenient,  it  may  be  drained  through  the 
vagina,  and  the  abdomen  completely  closed.  It  has  occasionally  been  possible 
to  transfix  the  sac,  stitch  it  up,  and  obliterate  its  cavity. 

(3)  Unruptured  intra-ligamentous,  growing. — The  part  of  the  broad  ligament 
enclosing  the  ovum  is  to  be  cut  through  at  a  place,  if  this  can  be  chosen,  devoid 
of  large  vessels,  and  the  ovum  shelled  out  as  in  the  last  case.  It  might  possibly 
be  necessary  to  remove  the  uterus  if  the  placenta  is  seated  on  its  side. 

B.  There  may  be  direct  signs  of  a  living  child. — Cases  in  this  class  may  be  at 
any  age  from  the  fourth  month  to  term. 

Or  (C)  there  may  be  the  physical  signs  and  history  (possibly)  of  a  recently  or 
remotely  dead  child. 

The  same  rules  hold  good  as  to  operating  as  soon  as  possible.  In  the  case  of  a 
living  child  the  great  difficulty  is  the  treatment  of  the  placenta.  This  organ  and 
its  site  are  certain  to  bleed  very  freely  at  the  operation  if  any  detachment  occurs  ; 
and  if  the  placenta  is  left  behind  in  the  sac  there  is  the  greatest  possible  risk  of 
septic  absorption. 

If  the  incision  in  the  abdominal  wall  can  be  made  so  as  to  avoid  this  organ, 
whose  position  may  be  sometimes  recognised  by  palpation  (never  by  auscultation, 
and  this  must  be  remembered,  since  many  authors  wrongly  state  that  the  situa- 
tion of  the  placenta  can  be  ascertained  by  means  of  the  uterine  bruit)  so  much 
the  better.  The  best  place  to  choose  is  where  the  foetal  outlines  can  be  most 
plainly  felt.  The  sac  should  be  opened  extra-peritoneally  if  possible.  The  child 
is  extracted,  and  a  clamp  put  on  the  cord,  which  is  divided  on  the  maternal  side  of 
the  clip.  If  there  is  any  possibility  of  completely  removing  the  sac  this  should  be 
carefully  considered,  as  by  such  a  procedure  much  of  the  difficulty  afterwards  is 
removed.  It  is,  however,  scarcely  ever  possible  to  remove  it,  and  the  sac  must  be 
stitched  to  the  edges  of  the  abdominal  wound.  The  blood  should  be  allowed  to 
escape  as  completely  as  possible  from  the  placenta  through  the  divided  vessels  of 
the  cord,  and  if  the  placenta  cannot  be  safely  stripped  off  the  sac- wall  it  must  be 
left  behind,  and  the  cord  should  be  cut  short  off.  A  large  drainage-tube  is  used 
for  the  sac,  and  the  opening  is  closed  round  the  tube.  Or  an  attempt  may  be 
made  to  dry  up  the  placenta  by  freely  applying  some  such  powder  as  benzoate  of 
soda,  or  a  mixture  of  tannic  and  salicylic  acids.  If  this  is  done  the  sac  must  be 
plugged  with  strips  of  gauze,  instead  of  being  drained  by  a  tube.    The  opening 
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must  be  carefully  watched  and  not  allowed  to  close,  and  no  accumulation  of 
fluid  is  to  be  permitted.    The  placenta  may  come  away  in  shreds.    In  case 
any  septic  absorption  that  seems  at  all  dangerous  the  sac  must  be  re-opened  and 
an  attempt  made  to  remove  the  placenta  at  all  risks. 

If  the  child  has  been  dead  for  some  weeks  at  the  time  of  operation  and  th 
circulation  through  the  placenta  has  dwindled  considerably,  it  may  not  be 
difficult  to  remove  the  placenta  without  much  bloodshed,  and  this  should  ahvav 
be  attempted ;  if  it  cannot  be  done  the  case  must  be  treated  in  the  way  W 
described. 


CHAPTER  XVIII. 


SACRO-ILIAC  DISEASE. 

AETHRECTOMY.  —  ERASION. 

It  has  lately  heen  shown  that  the  prognosis  in  this  disease,  usually  looked  upon 
...as  so  grave,  is  much  better  if  the  same  radical  methods  of  treatment,  which  have 
proved  so  satisfactory  in  other  joints,  are  applied  to  the  sacro-iliac  synchon- 
drosis. 

Mr.  Collier  first  drew  attention  to  the  above  fact  with  a  case  successfully 
•litreated  by  trephining  {Lancet,  1889,  vol.  ii.  p.  787),  and  Mr.  Makins  and  Mr. 

Golding  Bird  followed,  each  surgeon  publishing  three  successful  cases  (Clin.  Soc. 
%Trans.,  vol.  xxvi.  p.  127,  and  vol.  xxviii.  p.  1S6).    The  following  points  are  taken 

from  these  papers  : 

Operation.— The  joint  is  exposed  by  a  crucial  incision  (Makins),  or  by  a 
flap  (Collier,  Golding  Bird).  In  the  words  of  the  last-named  surgeon,  "a  semi- 
circular flap  of  skin  and  subcutaneous  tissue  over  the  iliac  area  of  the  joint,  and 
having  its  convexity  corresponding  to  the  posterior  edge  of  the  ilium  is  dissected 
upwards  and  forwards,  and  the  underlying  gluteei  are  detatched.  The  bone 
being  thus  freely  exposed,  a  large  trephine  is  applied  at  the  root  of  the  posterior 
inferior  iliac  spine,  and  in  a  line  drawn  from  the  top  of  that  spine  to  the  junction 

of  the  anterior  with  the  middle  third  of  the  iliac  crest  The  ilium  at  the 

seat  of  operation  is  very  thick,  but  the  disc  of  bone  removed  should  reach  quite 
down  to  the  joint."  The  trephine-opening  is  then  sufficiently  enlarged,  the  articu- 
lar surfaces  cut  away  with  an  osteotome  sufficiently  to  enable  the  surgeon  to  ex- 
plore the  pelvic  abscess  of  the  joint,  and  to  liberate  any  pus  lying  on  this  aspect. 
The  sharp  spoon,  or  Barker's  flushing  gouge  (p.  1152)  is  thoroughly  used,  all  frag- 
ments of  bone  or  loosened  cartilage  removed,  and  any  sinuses  present  laid  open. 
Iodoform  emulsion  having  been  next  applied,  the  soft  parts  are  lightly  drawn 
together  with  a  few  sutures.  A  long  outside,  or  a  Thomas'  hip-splint,  should  be 
used  at  first,  but  subsequently,  all  that  is  needed,  is  a  well-fitting  pelvic  belt,  as 
advised  by  Mr.  Hilton. 
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CHAPTER  I. 

OPERATIONS  ON  THE  HIP-JOINT. 

AMPUTATION  AT  THE  HIP- JOINT. — EXCISION  OP 

THE  HIP -JOINT. 

AMPUTATION  AT  THE  HIP-JOINT  (Figs.  315-323). 

This  formidable  operation  has  been  much  simplified  of  late  years 
by  the  most  important  improvement  of  Mr.  Furneaux  Jordan,* 
whose  method  should  replace  all  others  in  every  possible  case.  It 
will  be  described  first  here,  and  a  few  of  the  other  methods, 
sufficient  for  all  practical  purposes,  will  be  given  afterwards. 


*  Dr.  "W.  E.  Arnold,  assistant-surgeon  U.S.  Navy,  has  kindly  drawn  my  atten- 
tion to  the  fact  that  an  amputation,  in  all  essentials  the  same  as  Furneaux 
Jordan's,  was  performed  as  long  ago  as  1806  by  Dr.  W.  Brashear  in  Bardstown, 
Kentucky.  The  following  account  taken  from  a  letter  by  Dr.  Brashear  will  be 
found  in  Dr.  Mott's  edition  of  Velpeau's  Surgery,  in  a  summary  of  hip-joint 
amputations  by  Dr.  Eve,  of  Tennessee.  The  patient  was  a  lad,  aged  seventeen. 
An  operation  on  the  thigh  in  the  ordinary  manner  was  determined  upon,  as 
remote  from  the  hip-joint  as  circumstances  might  justify  (in  this  case,  about 
mid-thigh).  The  amputation  was  performed  and  the  arteries  secured.  The 
great  step  was  to  make  an  incision  to  and  from  the  lower  end  of  the  bone 
externally  over  the  great  trochanter,  to  the  head  of  the  bone  and  upper  part  of 
the  socket.  The  dissection  of  the  bone  from  the  surrounding  muscles  was  simple 
and  safe,  by  keeping  the  edge  of  the  knife  resting  against  it.  The  bone  being 
disengaged  from  its  integuments  at  its  lower  extremity,  was  then  turned  on;  at  a 
right  angle  from  the  body,  so  as  to  give  every  facility  in  the  operation  to  separate 
the  capsular  ligament  and  remove  the  head  from  its  socket.  The  patient  made 
a  good  recovery.  Judging  from  a  letter  from  Prof.  Oilier  to  Mr.  Shuter  (loc.  infra 
cit.)  the  former  surgeon  had  recommended  this  method  in  1S59,  and  performed 
such  an  operation  once. 
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Methods. — I.  Furneaux  Jordan.  II.  Anteroposterior  Flaps. 
HI  Lateral  Flaps.  IV.  Modified  Lateral- viz.,  Antero-internal 
nnd  Postero- external— Flaps. 

I  Furneaux  Jordan's  Method  (Fig.  3 1 6). -By  amputating 
through  the  thigh  as  low  down  as  possible,  and  shelling  out  and 
disarticulating  'the  femur,  it  is  now  possible  to  avoid,  m  large 
measure,  those  dangers  which  were  formerly  inseparable  from  the 
operation-viz. :  1.  Shock,  the  limb  being  removed  much  farther 
fr0m  the  trunk.  2.  Hemorrhage,  a.  Abundant  room  is  aftorded 
for  compression  of  the  common  femoral,  and  the  vessels  behind. 
I  The  large  vessels  can  easily  be  secured  on  the  face  of  the  stump. 
0  The  gluteal  and  sciatic  arteries  remain  untouched,  the  hsemor- 
riiao-e  from  these,  in  the  older  operations,  being  a  source  of  serious 
danger.  3.  Septic  changes.  By  the  other  methods,  the  copious 
discharge  of  bloody  serum  from  the  large  wound,*  being  poured 
out  close  to  the  anus  and  genitals,  was  very  liable  to  decompose. 
By  this  operation,  both  the  end  of  the  stump  and  the  wound  on 
the  outer  side  can  be  more  easily  drained  and  kept  aseptic.  _  In 
making  use  of  this  amputation,  especially  for  hip  disease  or  failed 
excision,  the  surgeon  should  not  attempt  too  much  to  secure 
primary  union.t  4.  The  stump  is  a  better  one.  It  is  longer,_more 
mobile,  and  occasionally,  as  in  amputation  for  acute  periostitis  or 
necrosis,  it  is  possible  to  preserve  much  of  the  periosteum  from  the 
upper  half  of  the  femur,  and  a  cord  J  will  be  left  which  will 


*  As  will  be  shown  below,  the  wound  in  a  Furneaux  Jordan  amputation  is  also 
a  large  one,  but  much  more  happily  placed  for  being  drained  and  kept  sweet, 
t  Verneuil  {Paris  Acad,  de  Med.,  1877). 

+  The  committee  of  the  Clinical  Society  appointed  to  examine  Mr.  Shuter's 
case  of  sub-periosteal  amputation  of  the  hip-joint  reported  (Trans.,  vol.  xvi. 
p.  89),  (1)  that,  though  there  was  a  firm,  resisting  cord  of  considerable  size  in  the 
centre,  which  afforded  the  muscles  a  common  point  of  attachment,  there  was  not 
sufficient  evidence  to  enable  them  to  state  that  this  cord  contained  bone ;  (2)  that 
the  muscles  were  in  a  high  state  of  nutrition,  the  patient  not  only  powerfully 
flexing,  extending,  abducting,  and  adducting  his  stump,  but  being  able  to  com- 
municate all  these  movements  to  the  artificial  limb. 

Mr.  Shuter  in  his  paper  (loc.  supra  cit.)  says  that  his  patient  was  able  to  wear 
an  artificial  limb  "  for  some  hours  nearly  every  day  for  a  period  of  about  five 
months.  I  then  forbad  his  wearing  it  for  a  time  on  account  of  a  tender  sinus 
which  opened  opposite  to  the  acetabulum.  In  the  notes  of  this  case,  quoted  by 
Mr.  Holden  in  his  obituary  notice  of  Mr.  Shuter  (St.  Barthol.  Hosp.  Reports, 
vol.  xix.  p.  38),  it  is  stated  that  "  the  sfrunip  was  sufficient  to  enable  the  patient 
to  wear  an  artificial  limb  for  a  time,  but  he  was  obliged  to  leave  it  off  on  account 
of  its  weight."  I  have  now  performed  this  amputation  seven  times.  Six  re- 
covered, and,  in  one  of  my  three  cases  in  adults,  a  delicate  girl  of  twenty  has 
been  abie  to  wear  a  very  light  limb,  made  by  Messrs.  Maw  and  Thompson,  for 
three  hours  at  a  time.  In  such  cases  as  these,  where  the  patient  is  much 
reduced  by  long-standing  hip  disease,  and  the  periosteum  is  still  adherent  to  the 
wasted  femur,  it  is  not,  in  my  opinion,  advisable  to  spend  time  in  stripping  it  off. 
While  the  shock  of  the  hip-joint  amputation  is  much  lessened  by  this  method,  it 
cannot,  of  course,  be  entirely  removed. 
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render  the  stump  movable.  Whether  in  any  case  an  artificial  limb 
can  be  worn  for  more  than  about  half  an  hour  at  a  time  is  very 
doubtful.  y 

Methods  of  Controlling  Haemorrhage  during  Amputation  at 
the  Hip. 

i.  Elastic  Compression  by  Jordan  Lloyd's  Method  (Fig.  316).-— 
This  may  be  applied  at  the  junction  of  the  limb  and  trunk,  without' 
interfering  with  the  operator,  by  the  following  method  :  When 
the  patient  is  passing  under  the  ansesthetic,  the  limb  is  emptied  of 
blood  by  elevation  and  application  of  Esmarch's  bandages  as  far  up 
as  the  tissues  are  healthy  ;  the  patient  is  then  rolled  over  on  to  his 
sound  side,  and  a  piece  of  rubber  bandage  about  2  yards  long,  and 
stout  enough  to  require  decided  exertion  to  stretch  it  out  fully,  is 
doubled  and  passed  between  the  thigh  and  trunk,  its  centre  lying 
between  the  anus  and  tuber  ischii.  A  white  bandage  of  appro- 
priate size  is  then  laid  over  the  termination  of  the  external  iliac 
artery.  The  ends  of  the  rubber  bandage  are  now  to  be  firmly  and 
steadily  drawn  in  a  direction  upwards  and  outwards,  one  in  front 
of  the  groin  and  one  over  the  buttock,  to  a  point  above  the  centre 
of  the  iliac  crest,  sufficient  tightness  being  employed  to  stop  all 
pulsation  in  the  femorals  or  tibials.  The  front  part  of  the  band 
passing  over  the  white  bandage  occludes  the  external  iliac  and 
runs  parallel  to  and  above  Poupart's  ligament.  The  posterior  part 
runs  across  the  great  sacro-sciatic  notch  and  controls  the  branches 
of  the  internal  iliac.  If  the  surgeon  is  short-handed,  instead  of 
the  cords  being  held  by  an  assistant,  they  may,  by  means  of  tapes 
strongly  stitched  to  them,  be  thus  secured :  having  been  drawn 
with  full  tightness  up  to  the  centre  of  the  iliac  crest,  they  may 
be  crossed  over  to  the  opposite  side  and  tied  firmly  (over  lint) 
midway  between  the  crest  and  the  top  of  the  great  trochanter. 
If  a  strong  and  trusty  assistant  is  forthcoming,  it  will  be  better  to 
leave  the  bandage  in  his  hands,  but  in  the  case  of  an  adult  whose 
tissues  are  not  wasted,  and  on  a  hot  day,  the  exertion  is  not  a 
slight  one.* 

Whether  the  bandage  be  held  or  tied,  especial  care  must  be 
taken  that  it  does  not  slip  from  off  the  external  iliac  nor  over  the 
tuber  ischii.  It  is  a  good  plan  to  pass  the  ends  of  the  india- 
rubber  band  over  a  slip  of  wood,  so  as  to  diminish  the  prolonged 
pressure  on  the  hands.  To  prevent  the  bands  slipping  down  in 
the  way  of  the  surgeon,  two  loops  of  tape  or  bandage  may  be  thus 
employed  :  each,  about  2  feet  in  length,  is  placed  longitudiuallv. 
before  the  elastic  band  is  applied,  the  one  over  the  groin,  the  other 
well  behind  the  great  trochanter,  the  centre  of  each  being  where 
the  elastic  band  will  go.    When  the  band  has  been  applied,  these 

*  As  will  be  seen  from  the  description  of  the  operation  below,  this  exertion  is 
only  required  during  shelling  out  of  the  femur,  a  step  often  simplified  by  a  pre- 
vious excision.  During  the  circular  amputation  in  the  lower  third  of  the  thigh, 
and  the  securing  the  large  vessels  here,  there  is  abundant  room  to  control  these  by 
an  Esmarch's  bandage  applied  in  the  usual  way. 
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form  loops  by  means  of  which  the  band  is  kept  well  out  of  the 
operator's  way,  both  at  Poupart's  ligament  and  behind  the  great 
trochanter  (Jordan  Lloyd,  Lancet,  1883,  vol.  i.  p.  897). 

2  Davy's  Lever  (Fig.  315).— This  ingenious  instrument,  introduced  by  Mr. 
Davy,  of  the  Westminster  Hospital,  consists  of  a  smoothly  turned  rod  of  ebony- 
wood  or  metal,  from  18  to  22  inches  long, 

with  the  rectal  end  enlarged,  bluntly  coni-  Fig.  315- 

cal  and  most  carefully  polished  and  gradu- 
ated, and  the  other  forming  the  handle. 

Oil  having  been  thrown  into  the  bowel, 
the  rectal  end  is  introduced,  directed  to- 
wards the  vessel  to  be  compressed,  and  felt 
for  over  the  situation  of  the  artery  through 
the  abdominal  wall.  Thus,  if  the  right 
external  or  common  iliac  is  to  be  com- 
pressed, the  handle  is  lowered  and  carried 
over  close  to  the  adductors  on  the  left 
side,  so  that  its  end  drops  over  the  artery 
on  the  pelvic  brim  (Fig.  315). 

Mr.  Davy  {Brit.  JJccl.  Joum.,  1S79, 
vol.  ii.  p.  6S5)  claims  for  his  instrument 
the  following  advantages  : — (a)  More  per- 
fect control  of  both  external  and  internal 
iliacs.  (b)  It  inflicts  a  minimum  amount 
of  disturbance  on  the  respiratory  move- 
ments and  the  circulatory  system,  (c)  It  (After  Davy.) 
is  generally  and   easily  applicable.  A 

strictured  rectum  is  the  sole  obstacle.  [So  also  would  be  a  short  and  tight  meso- 
rectuni.]  (d)  The  pressure  applied  is  easily  maintained,  while  the  assistant  in 
charge  of  the  lever  is  out  of  the  way  of  the  operator,  (e)  Its  application  is  quite 
safe  in  skilled  hands,  no  injury  having  ever  resulted,  and  but  little  pain  having 
been  suffered.  (/)  It  is  cheap  and  simple,  (g)  It  has  been  successful.  Mr. 
Davy,  in  his  paper  above  quoted,  had  records  of  ten  cases  in  which  the  lever  had 
been  employed ;  the  total  amount  of  blood  lost  during  the  ten  operations  had 
been  under  18  oz.,  and  there  had  been  80  per  cent,  of  recoveries.  Disadvantages. 
— Simple  and  ingenious  as  the  above  method  is,  it  is  beyond  doubt  that  it  has 
caused  a  fatal  result  from  injury  to  the  peritonseal  coat  of  the  rectum.  It  is  now 
likely  to  be  replaced  by  the  Furneaux  Jordan  method.  On  account  of  the  above 
risk  I  prefer  to  meet  the  haemorrhage  either  by  the  above-mentioned  method,  or, 
where  this  is  impossible,  by  securing  the  vessels  before  they  are  cut  (p.  1140). 
3.  Compressing  the  common  femoral  or  the  termination  of  the  external  iliac  by  the 
fingers  or  hands,  aided,  if  need  be,  by  a  weight.  This  is  only  possible  in  the  case 
of  a  child,  and  the  assistant  thus  employed  is  liable  to  be  in  the  way  of  the 
operator.  4.  Lister's  tourniquet. — This  means  of  compressing  the  termination  of 
the  abdominal  aorta  is  not  a  light  matter,  apart  from  the  very  grave  operation 
into  which  it  enters.  This  is  owing  to  the  difficulty  of  making  sure  of  avoiding 
such  important  structures  as  the  duodenum,  pancreas,  solar  plexus,  and  small 
intestines,  and  to  its  interference  with  respiration  and  circulation.  The  bowels 
must  be  thoroughly  emptied  beforehand,  and  got  out  of  the  way  by  gently 
rolling  the  patient  on  to  his  right  side  before  the  pad  is  applied.  In  the 
A  merican  Text-book  of  Surgery,  p.  1193,  two  useful  hints  are  given,  one  to  apply 
a  soft  sponge  between  the  pad  and  the  skin,  and  the  other,  to  lose  not  a  moment 
in  putting  catch  forceps  on  the  chief  bleeding  points  after  the  main  vessels  have 
been  tied,  so  that  the  tourniquet  may  be  promptly  loosened. 
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(5)  Maceivcn's  Method  of  Compression  of  the  Abdominal  Aorta.— 
Ann.  of  Surg.,  1894,  vol.  i.  p.  1.  Prof.  Macewen  has  used  the 
following  for  over  fifteen  years  and  found  it  simple,  always  ready 
and  easily  applied  and  efficient.  Amongst  the  cases  in  which  it  has 
been  used  were  disarticulations  at  the  hip-joint,  amputations  in  the 
upper  third  of  the  femur,  large  pelvic  vascular  tumours,  intra-pelvic 
hemorrhage,  and  traumatic  haemorrhage  from  the  external  iliacs  • 
in  all  the  control  of  the  circulation  was  absolute.  No  injury  has 
followed  to  the  small  intestines.  If  the  patient  vomits  or  coughs 
violently,  the  pressure  must  be  temporarily  increased.  As  the 
patient  lies  on  his  back  on  the  table,  the  assistant,  facing  the 
patient's  feet,  stands  on  a  stool  at  the  left  side  of  the  table  in  a 
line  with  the  umbilicus.  He  then  places  his  closed  right  hand 
upon  the  abdomen,  a  little  to  the  left  of  the  middle  line,  the 
knuckles  of  the  index  finger  first  touching  the  upper  border  of  the 
umbilicus  so  that  the  whole  shut  hand  will  embrace  about  3  inches 
of  the  aorta  above  its  bifurcation.  The  assistant  then  standing 
upon  his  left  foot,  his  right  foot  crossing  his  left,  leans  upon  his 
right  hand,  and  thereby  exercises  the  necessary  amount  of  pressure. 
With  the  index  finger  resting  upon  the  common  femoral  at  the 
brim  of  the  pelvis,  the  assistant  can  easily  estimate  the  weight 
necessary  for  the  purpose.  In  this  way  an  efficient  assistant  can 
control  the  circulation  for  half  an  hour  without  fatigue. 

(6)  Compression  of  the  common  iliac  through  an  abdominal  incision.  (Dr.  C. 
McBurney,  Ann.  of  Surg.,  August,  1894,  p.  181). 

(7)  Commanding  the  main  artery  during  the  operation  either  by  seizing  a  flap 
(Figs.  318,  319)  or  by  securing  the  vessels  before  they  are  divided  (p.  1140). 

(8)  Wyeth's  bloodless  method  of  amputation  at  the  hip-joint. — I  have  mentioned 
this  in  the  account  of  amputation  at  the  shoulder-joint  at  p.  120.  It  has  been 
largely  used  by  Americans  urgeons,  and  has  given  excellent  results.  It  shares, 
with  the  methods  of  Davy  and  Tylden  Browne's  special  clamp  (Ann.  of  Surg., 
February,  1856,  p.  153),  the  objection  of  needing  a  special  apparatus  which  will 
not  be  always  at  hand.  Further,  the  pins  must  be  passed  with  exactness,  and 
unless  of  sufficient  strength  will  certainly  bend  under  the  strain  of  the  cord 
above.  Its  use  is  thus  described  (New  Yorh  Med.  Journ.,  1890,  vol.  i.  p.  529; 
Med.  News,  1893) :  two  mattress  needles,  each  10  inches  long  and  -j^ttis  of  an  inch  in 
diameter,  and  strong  white  rubber  tubing  ^  inch  in  diameter  are  needed.  The 
limb  is  first  elevated  and  an  Esmarch's  bandage  applied  from  the  toes  to  the 
trunk.  The  first  needle  is  introduced  *  1  inch  below  and  a  little  internal  to  the 
anterior  superior  spine  passing  through  muscles  and  deep  fascia  external  fo  the 
neck  and  emerging  on  a  level  with  the  great  trochanter  3  inches  from  point  of 
entrance.  The  second  needle  enters  at  a  point  internal  to  the  saphenous  opening 
and  1  inch  below  the  level  of  the  crotch  :  passing  through  the  adductors  it  emerges 
1  inch  below  the  tuber  ischii.  Corks  are  then  placed  on  the  points  to  protect  the 
surgeon.  The  tubing  is  now  wound  round  five  or  six  times  above  the  needles 
and  tied  very  tightly.  The  Esmarch's  bandage  is  now  removed  and  a  circular 
incision  is  made  6  inches  below  the  tourniquet  joined  by  a  longitudinal  incision 


*  Dr.  Wyeth  now  applies  the  tubing  rather  higher.  Thus  the  outer  pin  is  so 
inserted  that  the  tubing  lies  in  the  notch  just  below  the  anterior  superior  spine. 
In  this  way  the  pressure  is  entirely  above  the  level  of  the  joint. 
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commencing  at  the  tourniquet  and  passing  over  the  trochanter  major.  A  cuff 
including  the  subcutaneous  tissue  down  to  the  deep  fascia  is  dissected  off  to  the 
level  of  the  trochanter  minor.  About  this  level  the  remaining  soft  parts  are 
divided  down  to  the  bone  with  a  circular  cut  and  are  rapidly  dissected  from 
the  femur.  The  vessels  should  now  be  searched  for  and  both  arteries  and 
veins  tied  with  good-sized  catgut.  The  muscular  attachments  are  separated 
so  that  the  capsular  ligament  may  be  exposed  and  divided.  The  limb  being 
used  as  a  lever  the  thigh  is  forcibly  elevated,  abducted  and  adducted  letting 
in  air  and  rupturing  the  ligamentum  teres.  The  tourniquet  may  now  be  care- 
fully loosened  and  all  bleeding  points  at  once  seized.  In  cases  of  great  exhaus- 
tion Dr.  Wyeth  would  do  the  operation  in  two  stages,  securing  the  vessels, 
dividing  the  femur  below  the  lesser  trochanter,  closing  the  wound  and  turning 
out  the  head  of  the  femur  about  two  weeks  later.  While  the  633  cases  of 
amputation  at  the  hip- joint  collected  by.Ashurst  showed  a  mortality  of  64.1 
per  cent.,  of  42  cases  performed  in  this  manner  only  nine  died — a  mortality 
of  21.4. 

The  above  statistics  are  very  good,  but  I  believe  that  the 
Furueaux  Jordan  Method  if  carefully  carried  out,  will  give  as  good 
results  without  the  need  of  relying  on  any  especial  instruments 
which  may  not  be  at  hand  just  when  required.  In  support  of  this 
I  may  say  that  I  have  had  seven  cases  and  only  lost  one.  I  am  very 
strongly  of  opinion  that  two  methods  of  arresting  hgemorrhage  here 
will  be  found  sufficient  for  all  cases.  I.  Furneaux  Jordan's 
amputation  aided  by  the  Jordan  Lloyd's  Method  of  compression 
(p.  1 132).  This  will  suffice  for  all  cases  of  hip  disease  which 
form  the  great  majority  of  cases  calling  for  amputation  here. 
(2)  In  the  much  smaller  class  of  accident  or  growths  by  using 
Prof.  Macewen's  Method  (p.  1 133)  and  by  securing  the  vessels  before 
they  are  cut  (p.  1 140),  the  flaps  being  made! according  to  the  need 
of  the  case.  In  every  case  of  amputation  at  the  hip- joint  shock 
and  loss  of  blood  should  be  prevented  by  an  assistant  injecting  a 
hot  solution  of  sodium  chloride  (p.  86)  while  the  amputation  is 
being  performed. 

Furneaux  Jordan's  Operation*  (Fig.  316). — The  vessels  in 
front  and  behind  having  been  commanded  in  the  manner  given  at 
p.  H32,f  the  patient's  pelvis  is  brought  to  the  edge  of  the  table  and 
he  body  rolled  a  little  on  to  the  sound  side,  the  surgeon  standing 


1 


*  Every  provision  must  be  taken  against  shock.  The  limbs  should  be  bandaged 
in  cotton-wool,  the  body  well  wrapped  up  on  a  hot-water  table,  the  head  kept 
low,  ether  given,  nutrient  injections  kept  at  hand,  and  subcutaneous  injections 
of  brandy  or  ether  given  from  time  to  time.  As  stated  at  p.  86,  saline  infusion 
should  be  resorted  to  early  (R.  J.  Pye-Smith). 

t  Before  commencing  the  circular  amputation,  a  little  above  the  knee,  I  have 
the  limb  elevated,  an  Esmarch  bandage  applied  up  to  the  knee,  the  thigh  emptied 
of  venous  blood  by  firm  stroking,  and  a  second  Esmarch  bandage  then  applied 
firmly  jus't  below  the  trochanters,  and  the  lower  one  removed.  The  india-rubber 
band  is  also  (p.  1132)  placed,  lightly,  ready  in  situ.  The  circular  amputation  is 
then  performed,  and  the  large  vessels  secured.  The  upper  Esmarch  is  next  re- 
moved, and  the  india-rubber  band  firmly  tightened  while  the  femur  is  shelled  out 
or,  perhaps,  disarticulated. 
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Fig.  316. 


usually  to  the  right  of  the  diseased  limb — i.e.,  inside  on  the  left 
and  outside  on  the  right  side — draws  up  the  soft  parts  forcibly 
with  his  left  hand,  and  makes  a  circular  incision  through  the  lower 
third  of  the  thigh,  using  his  knife  as  at  p.  1 1 73,  the  assistant  who 
is  in  charge  of  the  limb  rotating  it  so  as  to  make  the  tissues  meet 
the  knife.    A  circular  cuff-like  flap  of  skin  and  fasciae  is  then 

quickly  raised  for  about  2\ 
inches,*  an  assistant,  who  stands 
opposite  the  surgeon,  giving 
much  help  here,  by  seizing  and 
everting  the  cut  edge  of  the 
flap,  as  the  surgeon  raises  it. 
The  flap  being  drawn  upwards 
out  of  the  way,  the  soft  parts 
are  severed  by  one  or  two 
vigorous  circular  sweeps  down 
to  the  bone,  and  the  large 
vessels  and  any  others  that 
can  be  seen  are  next  secured. 
Pressure  f  is  now  made  with 
sterilised  sponges  on  the  still 
oozing  wound,  and  the  patient 
being  now  rolled  well  over  on 
to  his  sound  side  the  surgeon 
cuts  along  the  outer  side  of 
the  thigh,  starting  from  the 
circular  wound  and  ending 
about  midway  between  the  iliac 
crest  and  top  of  the  great  tro- 
chanter. This  incision  goes 
straight  down  to  the  bone  and 
runs  into  any  excision  wound,  or 
sinuses  which  may  exist  over  the 
joint.  The  soft  parts  are  then 
rapidly  stripped  off  the  femur, 
partly  with  the  knife,  partly  with  the  finger,  the  only  difficulty  met 
with  being  along  the  linea  aspera-  If  an  excision  has  been  per- 
formed, the  operation  is  rapidly  completed,  but  if  the  head^  and 
neck  remain  intact,  the  final  steps  will  be  rendered  more  difficult, 
and  the  joint  must.be  opened  from  the  outside  by  cutting  strongly 
on  the  neck  of  the  bone,  this  being  facilitated  by  the  assistant 
moving  the  limb  in  accordance  with  the  surgeon's  directions,  as 
different  parts  require  to  be  put  on  the  stretch,  rotation  of  the 


Furneaux  Jordan's  amputation.  Above 
is  shown  the  means  of  controlling  haemor- 
rhage described  at  p.  1132.  Lower  down 
are  seen  the  sinuses  of  an  unhealed  excision, 
and  the  method  of  shelling  out  of  the  femur, 
after  a  circular  amputation  has  been  per- 
formed ,  and  the  large  vessels  secured. 


*  The  surgeon  need  not  trouble  to  raise  a  larger  circular  flap.  As  the  femur  is 
removed,  the  muscles  lose  their  fixed  point  to  contract  from,  and  are  thus  easily 

covered.  > 
f  Valuable  time  should  not  be  wasted  in  tryiDg  to  secure  every  bleeding-point 

either  now  or  later.    See  foot-note,  p.  1137. 
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femur  strongly  outwards,  and  dragging  of  the  head  away  from  the 
acetabulum  being  required  at  the  last. 

Free  drainage  must  be  provided,  for  it  must  be  remembered  that 
the  wound  left  by  this  method  is  a  very  large  one,  though  it  has 
the  advantage  of  being  farther  removed  from  sources  of  sepsis. 
Thus,  especially  if  the  tissues  are  riddled  with  sinuses,  too  much 
of  the  wound  must  not  be  closed,  and,  if  shock  is  present  *  the 
surgeon  must  not  wait  to  insert  many  sutures,  but,  trusting  to 
firm  bandages  over  an  aseptic  dressing,  get  his  patient  quickly  back 
to  bed.  If  disease  of  the  acetabulum  be  present,  the  surgeon  will, 
if  the  patient's  condition  admit  of  it,  attend  to  this,  the  use  of  a 
sharp  spoon  (Fig.  326)  and  the  insertion  of  a  drainage-tube  through 
this  bone  being  specially  required  if  pelvic  suppuration  be  present. 

Amputation  by  Different  Flap  Methods. — The  following  will 
be  given  here,  it  being  understood  that  in  no  case  can  any  of 
them  be  recommended  if  Furneaux  Jordan's  method  is  available  : 

n.  Antero-posterior  Flaps  (Figs.  317-320).  Methods  of  Guthrie 
and  Liston. — The  patient  having  been  prepared  against  shock  (p.  1 135),  and  the 


Fig.  317. 


(Fergusson.)  t 


main  vessels  secured  by  one  of  the  methods  already  given,  the  limb  being  brought 
over  the  table  and  supported  in  the  semi-flexed  position  by  an  assistant,  while 
the  opposite  limb  is  secured  over  the  table  by  a  bandage,  the  surgeon  standing 
outside  the  left  and  inside  the  right  limb,  raises  the  tissues  in  front  of  Scarpa's 
triangle  with  his  left  hand,  enters  his  knife  {e.g.,  on  the  left  side)  midway 
between  the  anterior  superior  spine  and  the  top  of  the  great  trochanter,  and 
sends  it  across  the  limb  so  that  it  emerges  close  to  the  tuberosity  of  the  ischium. 

*  In  some  cases  this  is  so  from  the  beginning  of  the  operation.  This  was  most 
markedly  the  case  in  one  of  the  patients  mentioned  in  the  foot-note,  p.  1131,  a 
very  delicate  young  lady  of  twenty-two.  It  was  only  by  not  waiting  to  do  more 
than  secure  the  femoral,  making  firm  sponge-pressure  on  the  flaps,  tilting  up  the 
end  of  the  table  so  as  to  keep  the  head  low,  inserting  no  sutures,  but  trusting 
only  to  firm  bandaging  over  dry  gauze  dressings,  that  a  fatal  result  was  averted" 

t  The  knife  represented  here  is  needlessly  long. 

4C 
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In  traversing  the  limb  the  knife  should  pass  as  close  to  the  capsule  as  possible, 
so  as — (1)  to  get  behind  the  large  vessels  ;  and  (2)  to  facilitate  the  opening  of  the 


Fig.  319. 


Fig.  320. 


capsule  later  on.  As  the  knife  emerges,  the  surgeon  will,  of  course,  be  careful  of 
the  scrotum  and  the  opposite  thigh,  and  at  this  moment  the  point  should  be  well 
depressed,  so  as  to  include  all  the  tissues  possible  in  the  anterior  flap.  With  a 
rapid,  sawing  movement  a  broad  flap  is  cut,  5  inches  loDg,  an  assistant  thrusting 

his  fingers  into  the  wound  as  it  is  made,  and  fol- 
lowing the  back  of  the  knife,  to  secure  the  large 
vessels  (Figs.  318,  319).  As  be  then  draws  up 
tbe  anterior  flap,  the  capsule  is  exposed,  covered 
with  more  or  less  of  soft  parts,  according  to  the 
skill  with  which  the  knife  has  been  first  inserted  ; 
the  assistant  in  charge  of  the  limb  at  this 
moment  extending,  depressing,  and  rotating 
out  the  femur,  so  as  to  put  the  capsule  on  the 
stretch,  the  surgeon  forcibly  draws  the  knife 
across  the  capsule,  opens  it  freely,  and  divides 
the  ligamentum  teres  (Fig.  320). 

The  limb  being  now  slightly  flexed,  adducted, 
and  pulled  away  from  the  body,  the  surgeon 
severs  the  parts  attached  to  the  great  trochanter 
and  tbe  outer  aspect  of  the  limb,  and  passing 
his  knife  behind  the  bone,  cuts  a  posterior  flap 
about  4  inches  long.  The  assistant  in  charge  of 
the  limb  will  facilitate  this  step,  and  further 
tbe  dislocation  of  the  femur,  if  he  bring  the 
thigh  upwards  and  forwards  with  one  hand  placed  at  the  back.  A  large  sponge 
wrung  out  of  1  in  20  carbolic  acid,  is  at  once  pressed  against  the  posterior  flap 
while  the  femoral  vessels  *  are  secured,  or,  if  these  are  well  in  hand,  those  in 
the  hinder  flap  are  taken  first.    The  gluteal  will  be  found  in  the  gluteal  muscles, 


*  Of  these  the  femoral  lies  superficially,  the  profunda  more  deeply,  in  the 
anterior  flap  :  they  are  shown  much  too  close  to  each  other  in  Fig.  319- 
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the  sciatic  with  the  nerve  nearer  the  posterior  margin  of  the  flap,  and  the  circum- 
flex and  obturator  closer  to  the  acetabulum. 

If  the  patient's  condition  admits  of  it,  any  sinuses  are  now  laid  open  or  scraped 
out,  the  acetabulum  examined,  and,  if  perforated,  drained.  If  the  amputation 
has  been  for  growth,  any  outlying  masses  are  looked  for  and  removed.  Any 
nerves  or  muscles  which  need  it  are  now  trimmed  short,  a  large  drainage-tube 
inserted,  and  the  flaps  carefully  united.* 

Advantages  of  this  method.  Chief  of  these  is  its  rapidity.— BUadvantaga. 
1.  The  hemorrhage  which  takes 


place  from  the  vessels  from  the 
posterior  flap  may  be  considerable. 
2.  The  large  amount  of  sero- 
sanguineous  oozing  which  takes 
place  from  so  many  large  muscles 
cut  obliquely.  3.  The  fact  that, 
in  an  adult,  it  requires  a  special, 
long  knife,  not  always  found  in  an 
ordinary  collection  of  instruments. 
— Difficulties.  1.  Not  passing  the 
knife  deeply  enough,  and  thus  not 
exposing  the  capsule.  2.  Passing 
the  knife  too  deeply,  and  hitching 
its  point  on  the  bone.  3.  Getting 
the  knife  stopped  in  passing  it 
behind  the  head  of  the  femur. 
4.  Fracture  of  the  femur. 

Guthrie's  Method  by 
Anteroposterior  Flaps. — 
Antero-posterior  flaps  are  again 
made  use  of,  but  here  they  are 
made  from  without  inwards,  and 
thus  can  easily  be  rendered  less 
bulky.  A  small  knife  —  i.e.,  one 
4  inches  long — suffices. 

The  preparatory  steps  being 
taken  as  before,  the  surgeon, 
standing  on  the  right  side  of 
either  limb,  marks  out  his  anterior 
flap,  about  5  inches  long,  by  an 
incision,  starting  (on  the  left  limb) 
from  just  above  the  great  trochan- 
ter, passing  across  the  thigh  with 
a  broadly  curved  convexity,  and 
ending  just  below  the  tuber 
ischii.    A  posterior  flap  is  then 


Fig.  321. 
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Amputation  at  the  hip-joint  by  modified  lateral 
flaps  (anterior  racquet-shaped  incision).  1.  The 
sartorius.  2.  The  ilio-psoas.  3.  The  rectus. 
4.  The  tensor  vaginae  femoris.  These  have  been 
cut  and  retractors  have  exposed  (5  and  6)  the  in- 
ternal and  external  vasti.  A  double  ligature  has 
been  placed  upon  the  common  femoral  vessels. 
(Farabeuf. ) 


marked  out  by  carrying  the  knife  in  a 
similar  manner  across  the  back  of  the  limb  between  the  same  points,  the  limb 
being  raised  and  the  surgeon  stooping  somewhat.  This  flap  should  be  about  two- 
thirds  the  length  of  the  first.  Both  consist  of  skin  and  fascise.  The  flaps  being 
held  out  of  the  way,  the  muscles,  first  on  the  front  and  then  on  the  back,  are 
next  oatobliquely  from  below  upwards,  the  femoral  vessels,  both  superficial  and 

*  If  grave  shock  is  present,  the  head  should  be  lowered  and  sutures  put  in,  any 
oozing  being  stopped  by  firm  spica-bandaging,  and  Spencer  Wells'  forceps  left  in 
■situ.  The  lower  end  of  the  bed  should  be  kept  raised,  and  brandy  given  sub- 
■cutaneously  and  per  rectum.   Transfusion  should  also  be  employed  early  (p  86) 


ii4o      OPERATIONS  ON  THE  LOWER  EXTREMITY. 


deep,  being  secured  as  soon  as  they  are  exposed,  and  before  they  are  cut,  either  i 
by  underrunning  them  with  an  aneurism-needle  loaded  with  silk,  or  by  dividing 
them  between  two  pairs  of  forceps.    The  capsule  being  exposed,  disarticulation 
is  performed  as  before. 

III.  Lateral  Flaps. — The  methods  of  Larry  and  Lisfranc  need 
not  be  more  than  alluded  to  here.  In  both,  the  flaps  were  cut  by 
transfixion,  and  were  about  4  inches  long.    Larry  tied  the  common 

femoral   as   a  preliminary 
FlG-  322-  step.    Flaps  made  by  either 

method  are  so  bulky  as  not 
to  be  recommended. 

If  the  surgeon  wishes  to 
use  lateral  flaps,  as  in  a  case 
involved  by  growth  in  front, 
he  may  make  them,  thus, 
from  without  inwards. 
Standing  on  the  right  side 
of  either  limb,  he,  e.g..  in 
the  case  of  the  right  limb, 
marks  out  an  inner  flap  by 
means  of  an  incision  starting 
from  below  the  tuber  ischii, 
carried  downwards  along 
the  inner  aspect  of  the  thigh 
for  about  4  inches  and  then 
curving  upwards  to  the 
centre  of  the  groin  and 
ending,  a  little  below  Pou- 
part's  ligament,  to  the  outer 
side  of  the  femoral  vessels ; 
next,  without  taking  off  his 
knife,  he  then  marks  out 
an   outer  flap  by  cutting 


The  same  operation  as  in  the  last  figure,  in  a 
more  advanced  stage.  The  capsule  has  been 
opened  and  its  outer  lip  drawn  aside  by  a  retractor. 
The  other  retractor  draws  inwards  and  protects 
the  vessels.  1.  Sartorius.  2.  Psoas.  3.  Rectus. 
4.  Tensor  vaginse  femoris.  5.  Attachment  of 
glutasus  minimus.  (Farabeuf.) 


between  the  same  pomts, 
but  in  the  reversed  direc- 
tion. This  incision,  a?  it 
passes  downwards,  outwards, 
and  backwards,  should  leave 
the  front  of  the  limb  about 
a  hand's-breadth  below  the  great  trochanter.  The  flaps  having  been 
dissected  up,  the  soft  parts  are  cut  through  from  without  mwarda, 
the  femoral  vessels  being  secured  before  they  are  cut,  and  disaav 
ticulation  performed  last. 

IV.  Antero-internal  and  Postero-external  Flaps  (r  igs.  0- 1  o--; 


?2i)  —This  is  a  modification  of  the  last  method,  and  may  be  useim 
in  cases  of  growth  extending  high  up,  where  it  is  impossible  to 
Worm  a  Furneaux  Jordan's  amputation.    Some  such  flaps  as  tn 
?fl  ™  1\«  th«  onlv  one  obtainable.     They  may  be  made  a 


above  may  be  the  only  one  obtainable.  They  may  be  made  a, 
follows  :  The  precautions  as  to  shock  given  at  p.  113S  saving 


follows  :  ine  precauLiuus  o,&  ^  r.  -  jj  w 

taken,  the  patient's  pelvis  having  been  brought  well  down  to 
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edge  of  the  table,  and  the  opposite  limb  being  held  aside,  but 
not  tied,  the  surgeon,  standing 
to  the  right  of  either  limb, 
reaches  somewhat  over  and 
marks  out  (in  the  case  of  the 
right  limb)  an  antero-internal 
flap,  but  cutting  from  a  point 
close  to  the  tuber  ischii  to  one 
a  little  below  and  internal  to 
the  anterior  superior  iliac  spine. 
The  skin  and  fasciaa  having  been 
dissected  up,  the  muscles  are  cut 
through  till  the  femoral  vessels 
are  reached  and  secured.  Large 
carbolized  sponges  are  now 
pressed  into  this  wound,  and, 
the  patient  having  been  rolled 
a  little  over,  a  postero-external 
flap  is  marked  out  and  dissected 
up  from  the  gluteal  region, 
passing  between  the  above 
points,  but  in  the  reverse  order. 
The  glutasal  vessels  are  next  cut 
through,  the  chief  vessels  being 
secured  by  Spencer  Wells'  forceps  ;  the  capsule  is  then  opened,  the 
round  ligament  severed,  and  the  limb  removed. 

EXCISION  OE  THE  HIP. 

Indications. — A.  Disease.    B.  Injury,  especially  gunshot. 

A.  Disease. — The  value  of  excision  here  has  been  much  disputed. 
The  chief  questions  are :  Does  it  save  life  ?  Does  it  shorten 
treatment  ?    Is  the  limb  a  better  one  ? 

To  take  two  of  the  chief  writers  on  hip  disease  and  the  subject 
of  excision,  Mr.  Howard  Marsh,*  with  his  experience  gained  from 
Ormond  Street  and  the  Alexandra  Hospital  for  Hip  Disease  in 
Childhood,  and  Mr.  Gr.  A.  Wright,!  of  Manchester  and  the  Pendle- 
bury  Hospital  for  Sick  Children.  Mr.  Marsh  is  strongly  against 
excision,  for  these  reasons.  He  considers  the  results  obtained  by 
continued  rest  to  be  such  as  to  render  excision  totally  uncalled  for. 
Thus,  continued  rest  gives  a  mortality  of  only  5  per  cent.,  70  per 
cent,  of  the  cases  thus  treated  recovering  with  only  slight  lameness 
and  loss  of  movement.  Even  when  suppuration  has  occurred,  the 
mortality  is  only  6  or  8  per  cent.  Again,  at  p.  309*  Mr.  Marsh 
writes  :  "  The  estimate  that  I  have  been  led  to  form  is,  (a)  that,  in 
the  early  stage  of  the  disease,  although  matter  is  developed,  the 
operation  is  as  unjustifiable  as  it  is  to  remove  a  testis,  an  eye,  or  a 


iseases  of  the  Joints,  p.  317.  f  Hip  Disease  in  Childhood,  p.  93. 


Fig.  323. 
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tooth  for  incipient  but  still  curable  disease ;  (b)  that  the  operation 
is  generally  uncalled  for,  even  when  sinuses  have  formed ;  (c)  that 
if  hip  disease  has  been  allowed  to  reach  the  stage  in  which  the 
bones  have  become  extensively  carious,  in  which  matter  has 
bun-owed  widely,  and  in  which  the  general  health  has  become 
seriously  affected,  excision  will  be  of  very  doubtful  benefit.  The 
operation  will  be  fatal  in  at  least  10  per  cent,  of  the  cases,  while  in 
another  20  or  25  per  cent,  it  will  be  followed  by  no  improvement 
in  the  patient's  condition." 

On  the  other  hand,  my  old  friend,  G.  A.  Wright,  speaking  from 
the  very  large  experience  of  over  a  hundred  cases  of  excision,  of 
which  only  three,  at  most,  died  cf  the  direct  results  of  the  opera- 
tion, strongly  urges  that  the  hip  should  be  excised  "  as  soon  as 
there  is  any  evidence  of  external  abscess  ....  and  still  better 
results  would,  I  believe,  be  obtained  by  operating  before  the  pus 
has  escaped  from  the  articulation.  The  operation  is  discredited 
because  it  is  put  off  until  disease  is  so  far  advanced  that  no 
treatment  can  have  more  than  a  fraction  of  good  results,  while 
timely  excision  cuts  short  the  disease,  saves  pain,  lessens  the  time 
of  treatment,  and  gives  a  better  limb."  And  again,  at  p.  97  of 
his  book,  Mr.  Wright  says:  "While  fully  aware  that  abscesses 
disappear  and  tuberculous  lesions  cicatrise  under  favourable 
circumstances,  I  think  that,  in  the  case  of  the  hip,  delay  is  unwise 
amongst  the  hospital  class,  with  whom  it  is  as  yet  impossible 
to  deal  on  the  same  lines  as  with  the  well-to-do.  In  almost 
every  instance  I  have  found  much  more  extensive  disease  than 
might  be  expected  from  the  external  evidence,  unless  the  patho- 
logy of  the  affection  is  borne  in  mind,  and  I  believe  that,  once 
this  chronic  osteomyelitis  is  established,  nothing  short  of  excision 
can,  in  hospital  cases,  prevent  the  ultimate  progress  of  the  disease 
to  abscess,  and  too  often  to  gradual  exhaustion  of  the  patient  by 
pain  and  discharge.  Nature,  of  course,  in  many  cases  will,  unaided, 
get  rid  of  the  dead  bone  by  slow  and  tedious  processes,  but  the 
number  of  children  who  can  survive  the  process  of  elimination  is 
very  small,  while  the  mortality  after  early  excision  is  not  great, 
and  the  failures  are  mainly  in  those  instances  where  the  operation 
has  been  put  off  till  too  late.  Where  actual  necrosis,  or  caries  of 
the  head  of  the  femur,  with  destruction  of  bone  and  cartilage, 
and  often  sequestra  of  varying  size  in  the  acetabulum,  or  at  least 
caries  of  it  are  known  to  exist,  I  think  few  advocates  of  uon- 
operative  treatment  will  be  found."  With  reference  to  so  wide  a 
divergence  of  opinion  between  two  authorities  on  the  subject,  it 
may  be  pointed  out  that  Mr.  H.  Marsh  worked  under  conditions 
more  favourable  than  those  which  fall  to  the  lot  of  most  hospital 
surgeons.  Thus,  at  the  Alexandra  Hospital,  cases  are  kept  under 
treatment  as  long  as  rest  and  extension  are  required  ;  if  an  operation 
is  called  for,  the  case  is  transferred  elsewhere.  While  every  one 
must  admire  Mr.  Marsh's  success,  it  is  clear  that  the  conditions 
under  which  it  has  been  gained  must,  as  yet,  stand  alone. 
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Increasing  experience  of  the  improved  results  obtainable  by  the 
anterior  excision  (p.  1 1 50),  has  led  surgeons  to  resort  to  excision 
of  the  hip  more  frequently  of  late  years. 

My  own  opinion  as  to  the  advisability  of  excision  in  the  ordinary 
hip  disease  of  hospital  children  is,  that  it  should  be  resorted 
to  (1)  when  suppuration  is  present,  and  has  resisted  a  fair  trial  of 
rest,  and  antiseptic  incision  and  drainage,  this  latter  step  giving 
an  opportunity,  though  a  limited  one,  of  investigating  the  amount 
of  disease  present ;  (2)  when  there  is  much  thickening  about  the 
o-reat  trochanter ;  and  (3)  when  there  is  much  pain,  especially  at 
night,  not  yielding  to  a  due  trial  of  rest.  But  while  I  should  thus 
advocate  the  performance  of  the  operation  in  the  second  stage,  I 
think  that  sufficient  importance  has  not  been  attached  to  the  fact 
that  disease  of  this  most  important  joint  is,  unless  not  only  seen  but 
treated  in  the  first  stage,  severe  and  progressive,  and,  per  se,  likely 
to  end  fatally;  if  this  be  so,  excision  must  not  be  too  much 
reproached  with  failure.  The  depth  of  the  joint,  the  needful 
interference  with  soft  parts,  the  difficulty  of  keeping  the  wound 
aseptic  in  children,  the  kind  of  patient,  and  the  tubercular  origin 
of  the  disease,  must  always  be  remembered.  For  these  reasons  I 
cannot  quite  agree  with  Gr.  A.  Wright  (Bis.  of  Child.,  p.  558), 
"that  excision,"  as  soon  as  suppuration  and  other  evidence  of 
necrosis  is  present,  "should  be  looked  on  as  an  ordinary  operation 
for  necrosis,  and  the  operation  itself  is  not  necessarily  attended  by 
a  higher  mortality  than  sequestrotomy  elsewhere. 

The  following  are  the  conditions  given  by  the  Clinical  Society's 
Committee  on  excision  of  the  hip-joint  as  calling  for  excision — viz. : 

i.  "Necrosis,  and  sepaxation  of  the  entire  head  of  the  femur,  and  its  conver- 
sion into  a  loose  sequestrum."  * 

ii.  "  The  presence  of  firm  sequestra  either  in  the  head  or  neck  of  the  femur, 
or  in  the  acetabulum."  This  question  is  a  most  important  one,  for  as  Mr.  Marsh 
(p.  318)  writes,  "much  difference  of  opinion  exists  as  to  the  frequency  with 
which  hard  sequestra  of  any  material  size  are  present  in  suppurative  hip  disease. ' ' 
He  himself  thinks  that  when  present  sequestra  usually  consist  of  porous,  friable 
bone.    Their  structure  is  such  that,  should  excision  not  be  performed,  they  will 

.  crumble  away  and  disappear,  and  will  not  prevent  repair,  f  A  distinctly  different 
opinion  is  held  by  Mr.  Wright  (loc.  supra  cit.,  p.  118) :  "  here  opening  of  abscesses, 
and,  still  less,  expectant  treatment,  can  hardly  be  considered  a  satisfactory  mode 
of  getting  rid  of  sequestra,  yet  in  no  less  than  in  39  (out  of  100)  were  there 
actual  loose  sequestra,  while  in  many  others  there  were  patches  of  bone  which 

*  Mr.  Marsh  (loc.  supra  cit.,  Fig.  50,  p.  383)  thinks  that  these  cases  are  not 
rare.  Mr.  Hilton  (Best  and  Pain,  Fig.  63,  p.  341)  shows  a  similar  specimen.  I 
should  have  thought  the  condition  a  very  uncommon  one. 

t  "  This  seems  to  be  proved  by  the  fact  that  in  numerous  cases  in  which  pro- 
fuse suppuration  has  been  going  on,  so  that  there  can  be  no  reasonable  doubt  that 
extensive  bone  disease  has  been  present,  all  the  sinuses  will  close,  although  either 
no  bone  has  worked  out  or  been  extracted.  In  these  instances  we  must  conclude 
either  that  no  sequestra  were  present,  and  in  that  case  it  would  appear  that 
sequestra  are  not  so  common  as  some  believe  ;  or  that  they  often  crumble  away 
and  are  discharged,  so  that  operative  interference  is  by  no  means  essential  for 
their  removal"  (Marsh,  loc.  supra  cit.,  p.  319). 
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was  practically  dead  though  not  loose.  The  possibility  of  removing  sequestra 
without  a  formal  excision  is  worth  trying  in  some  cases,  but  it  is  often  impossible 
to  discover  the  presence  of  the  sequestra  until  the  end  of  the  bone  has  been  re- 
moved, or  to  extract  them  if  found.  Moreover,  even  after  the  removal  of 
sequestra,  others  may  exist  and  not  be  found,  and  in  other  instances  the  disease 
progresses  in  the  surrounding  bone  and  necessitates  subsequent  excision.  There 
are  often,  too,  other  foci  of  disease  in  the  medulla,  which  are  as  great  bars  to 
recovery  as  the  sequestra  themselves." 

iii.  "  Extensive  caries  of  the  femur,  or  the  pelvis,  leading  to  prolonged 
suppuration  and  the  formation  of  sinuses." 

iv.  "  Intra-pelvic  abscess  following  disease  of  the  acetabulum." 

With  reference  to  these  conclusions,  I  should  doubt  myself  whether  excision 
can  be  often  justifiable,  especially  in  the  latter.  Even  if  it  gave  the  desired 
drainage  the  patient's  condition  with  disease  of  the  acetabulum  is  not  one  usually 
to  give  the  required  repair  after  excision.  "Extensive  caries"  of  the  pelvis 
certainly,  and  in  many  cases  of  the  femur,  will  require  amputation,  especially 
after  childhood. 

v.  "  Extensive  and  old-standing  synovial  disease  and  ulceration  of  the  articular 
cartilages,  with  persistent  suppuration."  This  condition  is  rarely  seen  in  the 
hip-joint,  where  the  disease,  as  usually  met  with,  starts  not  in  the  synovial 
membrane,  as  in  the  knee-joint,  but  as  a  chronic  osteo-myelitis  in  the  neighbour- 
hood of  the  epiphyses,  especially  the  upper  one. 

vi.  "  Displacement  of  the  head  of  the  femur  on  the  dorsum  ilii,  with  chronic 
sinuses  and  deformity." 

This  condition  will  probably  be  more  rarely  met  with  nowadays,  as  earlier 
facilities  for  treating  hip  disease  arise.  I  happen  to  have  performed  excision 
seven  times  for  such  cases  ;  of  these  six  recovered  with  sound  and  useful  limbs, 
but  in  one,  a  lad  of  eighteen,  in  which  the  sinuses  had  closed  some  years  before 
the  operation,  I  should  now  prefer  to  improve  the  condition  of  the  limb  by  a 
Gant's  osteotomy  and  division  of  the  contracted  sartorius,  tensor  vagina,  and 
adductor  longus.  These  patients  seem  to  me  to  bear  excision  well,  this  being 
probably  due  to  their  having  good  vitality,  as  shown  by  their  survival,  and  the 
amount  of  repair.  Further,  in  running  successfully  the  gauntlet  of  the  disease, 
they  have  escaped  the  dangers  of  lardaceous  and  general  tubercular  trouble.  The 
surgeon  here  must,  if  he  excise,  be  prepared  for  a  good  deal  of  trouble  in  dis- 
lodging the  displaced  head,  after  sawing  through  its  neck,  owing  to  its  being 
firmly  matted  down  by  old  adhesions. 

The  Condition  of  the  Limb.  Is  this  a  better  one  after 
Excision  or  after  a  Cure  by  Rest  ? 

Here,  again,  there  is  marked  divergence  of  opinion,  Mr.  Marsh 
(loc.  supra  cit.,  p.  308)  is  of  opinion  that  "the  limb  after  excision 
of  either  the  hip  or  the  knee  is  usually  very  inferior  to  the  average 
limb  that  is  obtained  after  recovery  has  followed  the  treatment  by 
rest."  Mr.  Holmes  (Syst.  of  Surg.,  vol.  iii.  p.  757,  1883)  thinks 
that,  while  recovery  after  excision  of  the  hip-joint  is  very  complete 
as  far  as  the  movements  of  the  limb  are  concerned,  "  the  shortening 
is  generally  greater  than  after  the  spontaneous  cure,  and  the  limb 
is  less  firm,  and  on  the  average,  less  useful."  The  Clinical  Society's 
Committee  reported  on  this  subject  that,  after  excision,  "  movement 
is  more  frequently  present,  and.  is  also  more  extensive,  but  that 
patients  often  walk  more  insecurely  and  with  a  considerable  limp, 
while  the  limb  after  treatment  by  rest  and  extension,  though 
frequently  more  or  less  fixed,  is  more  firm  and  useful  for  the 
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purposes  of  progression.  While  feeling  assured  that  the  resulting 
usefulness  in  some  cases  treated  by  excision  far  surpasses  the  best 
results  obtained  by  rest,  I  consider  that  the  average  result  obtained 
by  rest  is  superior  to  that  following  excision,  and  that  this  is  increas- 
ingly marked  after  childhood,  the  limb,  especially  m  adolescents 
recovering  after  excision,  being  very  often  flail-like  and  useless.  _ 

On  the  other  hand,  Mr.  Wright,  whose  large  experience  011  this 
subject  has  already  been  referred  to,  has  come  to  the  conclusion 
(loc.  supra  ext.,  p.  126)  that  "excision  gives  a  better  limb  than 
the  average  result  obtained  without  operation ; "  and  again 
(p.  114):  "In  my  own  experience,  useless,  flail-like  joints  are 
exceedingly  rare,  and  limited  to  those  cases  where  the  excision 
was  performed  in  very  late  stages  of  the  disease ;  the  powerless 
condition  is,  I  take  it,  the  result  of  the  disease,  not  of  the  opera- 
tion." With  regard  to  the  two  conditions  which  chiefly  interfere 
with  the  usefulness  of  the  limb  after  hip-excision — viz.,  a  flail- 
like  state,  and  shortening — Mr.  Wright's  opinion  on  the  former 
has  already  been  given.  With  regard  to  the  latter,  he  considers 
(p.  108),  that  "  though  some  shortening  must  necessarily  result, 
this  arises  mainly  from  the  weight  being  borne  upon  the  limb 

prematurely  Growth  in  length  of  the  femur  takes  place 

almost  entirely  at  its  lower  epiphysial  line,  hence  the  loss  of  length 
or  true  shortening  is  only  the  distance  from  the  line  of  section  of 
the  top  of  the  head,  coupled  with  such  arrest  of  growth  as  may 
result  from  impaired  nutrition,  this  last  being,  of  course,  a  very 
inconstant  quantity."  t 

Conditions  of  Success  in  Excision  of  the  Hip. — Amongst 
these  are:  1.  Age.  I  consider  the  best  six  to  fourteen.  After 
eighteen  excision  should  rarely  be  performed,  Furneaux  Jordan's 
amputation  taking  its  place.  Mr.  Wright  (p.  126)  thinks  that 
after  fifteen  excision  should  be  rejected  in  favour  of  amputation. 
2.  Absence  of  lardaceous  disease.  I  cannot  agree  with  the  con- 
clusion of  the  Clinical  Society's  Committee  (loc.  supra  cit.,  p.  233), 
that  excision  is  called  for,  "when,  in  a  case  of  suppuration,  en- 
largement of  the  liver  and  albuminuria,  indicating  the  presence  of 
degeneration  of  the  viscera,  is  detected."  Excision  should  be 
performed,  in  my  opinion,  only  before  the  appearance  of  lardaceous 
disease.  When  there  is  evidence  of  this  condition  having  set  in 
especially  in  the  kidneys  or  intestine,  amputation  is  only  to  be  pre- 
ferred. 3.  Absence  of  advancing  mischief  in  other  joints,  or  of  tuber- 
cular lesions  in  the  viscera — e.g.,  the  lung.   4.  The  disease  must  be 

*  Prof.  Bruns  of  Tubingen  (loc.  infra  cit.)  is  of  opinion  that  in  the  preservation 
of  function  the  balance  is  greatly  in  favour  of  the  conservative  treatment  as 
opposed  to  resection. 

t  On  this  matter  Mr.  Wright  quotes  Prof.  Ollier's  (Bev.  de  GJiir.,  1881  ;  Annals 
of  Surgery,  January  1886)  estimate  that,  up  to  five  years  of  age,  the  growth  of 
the  femur  takes  place  about  equally  at  its  two  ends ;  that,  after  five,  the  rate  of 
growth  of  the  lower  end  increases  rapidly  till  it  becomes  three  times  that  of  the 
upper. 
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removed  as  entirely  as  possible.  Thus,  in  the  femur  at  least,  the 
section  must  pass  below  all  foci  of  disease.  All  sinuses  should 
also  be  scraped  out.  5.  Adequate  drainage.  6.  Careful  after- 
treatment,  the  wound  being  kept  aseptic.  7.  The  patient  must 
not  be  kept  too  long  on  his  back  in  hospital  air. 
B.  Gunshot  Injuries. 

Excision  of  the  Hip-joint  for  Gunshot  Injuries,  contrasted 
with  Conservative  Treatment,  and  Amputation  at  the  Hip-joint. 

—For  the  sake  of  convenience  it  will  be  well  to  take  the  above  three  plans  of 
treatment  of  gunshot  injuries  of  the  hip  together.  As  before,  I  shall  avail  my. 
self  of  the  laborious  researches  and  the  unrivalled  authority  on  this  subject  of 
Dr.  Otis.  He  writes  {Med.  and  Sury.  Hist,  of  the  War  of  the  Rebellion,  pt.  hi 
p.  165)  that  the  evidence  collected  during  the  American  war  shows  that  "  of  the 
cases  of  undoubted  intra-capsular  shot-fracture  of  the  hip  treated  by  conserva- 
tion, 98. 8  per  cent,  had  a  fatal  termination,  that  in  sixty-six  cases  treated  by 
excision,  the  fatality  was  90.9  per  cent.,  and  that  in  sixty-six  cases  treated  by 
exarticulation,  it  was  83.3  per  cent. ;  but  from  these  results  it  should  not  be  con- 
cluded that  operative  interference  was  always  indicated,  and  that  amputation 
was  preferable  to  excision.  On  p.  121  of  Circular  No.  2,  I  have  already  pointed 
out  that  the  question  as  to  the  most  eligible  treatment  of  shot  injuries  of  the  hip- 
joint  is  not  susceptible  of  a  purely  arithmetical  solution,  and  that  the  variety  of 
the  conditions  under  which  the  patients  are  placed,  the  diversity  in  the  extent 
of  their  injuries,  and  the  inevitable  imperfection  of  all  surgical  records,  forbid 
any  such  rigorous  comparison.  No  less  than  nine  of  the  sixty-six  cases  of 
excision  were  complicated  with  such  lesions  of  the  pelvic  walls  and  viscera  as 
made  any  operative  interference  useless  ;  among  the  sixty-six  coxo-femoral 
amputations,  probably  all  successful  cases  have  been  recorded,  while  some  fatal 
cases  may  remain  unpublished,  and  in  the  304  cases  treated  by  conservation,  the 
correctness  of  the  diagnosis  may  be  questioned  in  many  instances.  The  character 
of  the  injury  must  determine  the  choice  of  treatment ;  but  the  general  rules 
regarding  shot  wounds  of  the  hip-joint  laid  down  in  Circular  2  are  uncontroverted  : 
that  expectant  treatment  is  to  be  condemned  in  all  cases  in  which  the  diagnosis 
of  direct  injury  to  the  articulation  can  be  clearly  established,"  that  "primary 
excisions  of  the  head  or  upper  extremity  of  the  femur  should  be  performed  in  all 
uncomplicated  cases  of  shot  fracture  of  the  head  or  neck  ;  "  that  "  intermediary 
excisions  are  indicated  in  similar  cases  where  the  diagnosis  is  not  made  out  till 
late  ; "  that  "  secondary  excisions  are  demanded  by  caries  of  the  head  of  the 
femur  or  secondary  involvement  of  the  joint  ;  "  that  amputation  should  be  per- 
formed— "  1.  When  the  thigh  is  torn  off,  or  the  upper  extremity  of  the  femur 
comminuted  with  great  laceration  of  the  soft  parts,  in  such  proximity  to  the 
trunk  that  amputation  in  continuity  is  impracticable.  2.  When  a  fracture  of  the 
head,  neck,  or  trochanters  of  the  femur  is  complicated  with  a  wound  of  the 
femoral  vessels.  3.  When  a  gunshot  fracture  involving  the  hip-joint  is  com- 
plicated by  a  severe  compound  fracture  of  the  limb  lower  down,  or  by  a  wound  of 
the  knee-joint." 

It  is  possible  that  Dr.  Otis's  opinion  as  to  the  uselessness  of  expectant  treat- 
ment in  gunshot  injuries  of  the  hip-joint  will  need  alteration  in  the  future — i.e., 
Prof.  Langenbeck,*  from  his  experience  in  the  Franco-German  war,  considered 
that  the  expectant  treatment  gave  a  larger  proportion  of  recoveries  t  han  excision, 
and  still  more  than  amputation,  and  advised  that  the  expectant  method  should 
always  be  resorted  to  save  when  disarticulation  is  rendered  inevitable  by  the 


*  Arch  f.  Rlin.Chir.,  1874,  Bd.  xvi.  S.  309-316.  The  recoveries  seem  to 
been  twenty-five  out  of  eighty-eight  cases  so  treated. 
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destruction  and  shattering  of  the  limb.  Sir  T.  Longmore  {Syat'm  oJ  Surgery, 
vol  P  560,  thinks  that  this  question  must  be  held  to  be  still  and 
Sge'ons  must  wait  for  still  more  extended  experience,  under  modern  improved 
methods  of  treatment,  before  any  rule  can  be  accepted  as  having  yet  been 
established  on  this  grave  question." 

Examining  into  the  dates  at  which  the  excisions  of  the  hip  were  performed, 
Dr  Otis  (toe.  supra  cit,  p.  126)  gives  the  mortality  rate  as  93  per  cent,  for  the 
primary,  96.6  per  cent,  for  the  intermediary,  and  63.4  per  cent,  for  the  secondary 
operations.  Thus,  "the  excisions  and  amputations  practised  during  the  inter- 
mediary or  inflammatory  stage  are  by  far  the  most  dangerous,  and  should  never 
be  performed  except  as  compulsory  operations." 

As  to  the  dates  of  the  exarticulations  of  the  254  cases,  there  were  82  primary, 
with  75  deaths  (91.4  per  cent,  mortality) ;  55  intermediary,  with  52  deaths  (94.5 
per  cent.)  ;  40  secondary,  with  33  deaths  (82.5  per  cent.) ;  re-amputations,  with 
4  deaths  (36.3  per  cent.).  Dr.  Otis  shows  from  these  statistics  that  "  intermediary 
operations  offer  the  least  chance  of  recovery,  that  the  results  of  primary  opera- 
tions are  more  favourable  ;  that  secondary  exarticulations  give  one  recovery  in 
twelve  cases  ;  and  that  of  the  instances  of  re-amputation  one  in  about  three 
proves  successful  Unless  the  nature  of  the  injury  is  such  that  the  opera- 
tion can  be  delayed  till  the  secondary  period,  it  is  better  that  it  should  be  done 
at  once,  although  it  would  appear  that  the  dire  results  of  amputations  at  the  hip 
performed  during  the  Schleswig-Holstein  war  of  1864,  the  Austro-Prussian  war  of 
iS66,  and  the  Franco-Prussian  war  of  1870-71,  have  had  a  tendency  to  raise  doubts 
regarding  the  expediency  of,  especially  the  primary,  exarticulation  of  the  hip." 

Operation.  —  Two  will  be  described  here :  A.  By  posterior 
incision  ;  B.  By  anterior  incision. 

A.  Posterior  Incision  (Figs.  324,  325).— The  chief  _  advantage 
of  this  is  its  better  drainage,  a  point  which  is  of  less  importance 
nowadays,  and  which  no  longer  outweighs,  in  my  opinion,  the 
smaller  interference  with  muscles  entailed  by  the  incision  in 
front  (p.  1 150). 

While  the  patient  is  being  brought  under  ether,  a  stirrup  is 
applied  if  weight-extension  is  to  be  made.*  The  child  being 
rolled  over  on  to  his  sound  side,  and  the  parts  thoroughly  cleansed, 
the  surgeon  stands  usually  outside  the  limb,  the  patient's  body 
being  in  either  case  placed  conveniently  at  the  edge  of  the  table, 
one  assistant  supporting  the  limb,  while  another  is  opposite  to  the 
surgeon.  An  incision,  about  3 \  inches  long,|  is  now  made  over 
the  middle  %  of  the  great  trochanter,  commencing  about  midway 
between  the  top  of  this  bone  and  the  anterior  superior  spine,  and 
ending  over  the  shaft,  just  below  the  trochanter.  The  incision 
should  curve  slightly  forwards  and  pass  down  to  bone  or  cartilage, 
as  the  case  may  be,  at  once.  Any  bleeding  vessels  having  been 
secured,  the  exact  position  of  the  head  and  neck  is  now  made  out  by 
an  aseptic  finger,  aided  by  an  assistant  rotating  the  limb.  A  second 

*  There  is  no  occasion  to  apply  an  Esmarch's  bandage  above  the  wound  ;  and 
rendering  the  limb  evascular,  save  by  elevation,  is  often  rendered  impossible  by 
the  presence  of  an  abscess  or  sinuses. 

t  This  is  usually  sufficient  in  a  child.  But  it  must  be  always  remembered 
that  a  small  wound,  by  giving  insufficient  room,  leads  to  bruising  and  difficulty. 

%  The  advantage  of  going  as  far  forward  as  this  is,  that  the  fleshy  and  vascular 
parts  of  the  muscles  attached  to  the  great  trochanter  are  better  avoided. 
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incision  opens  the  capsule  freely.  With  a  periosteal  elevator 
aided  by  a  knife,  the  muscles  attached  to  the  great  trochanter 
are  detached,  the  cartilage  in  young  subjects  peeling  off  with 
them  in  one  or  more  pieces.  The  linger  is  now  passed  round 
the  neck  of  the  femur  and  the  soft  parts,  including  the  periosteum, 

Fig.  324. 


Resection  of  the  head  of  the  femur  by  the  posterior  incision.  The  thigh  is 
flexed  to  an  angle  of  450.  The  glutaeus  maximus  has  been  divided,  allowing  the 
great  trochanter  to  come  into  view.  The  retractor  draws  aside  the  skin,  the  upper 
part  of  the  glutaeus  maximus,  and  the  medius.  Below  it  is  the  pyriformis. 
(Farabeuf.) 

detached  as  much  as  possible  on  the  inner  side.  The  finger,  now 
feeling  that  the  upper  part  of  the  trochanter  and  the  neck  of  the 
bone  are  free,  and  protecting  the  soft  parts  on  the  inner  side,  the 
bone  is  sawn  through  just  below  the  top  of  the  trochanter  with  an 
osteotomy,  metacarpal,  or  keyhole  saw.*    This  division  should  be 

*  The  section  of  the  bone  should  always  be  made  while  this  is  in  situ.  The 
plan  of  dislocating  the  head  by  adducting  the  limb,  and  then  sawing  it  off.  dis- 
turbs the  parts  more,  and  runs  the  risk  of  fracturing  the  wasted  femur  of  a  little 
child,  an  accident  which  I  have  seen  occur  in  the  hands  of  a  very  careful 
operator.  Mr.  Wright  {loc.  supra  cit.,  p.  101)  states  that  be  had  one  case  among 
his  earlier  operations,  anal  that  he  has  also  separated  the  lower  epiphysis  in  an 
infant  while  manipulating  the  femur  during  incision  of  the  joint.  He  points  out 
another  objection— viz.,  the  ease  with  which  the  periosteum  may  be  stripped  off 
if  the  head  of  the  bone  is  thrust  out. 
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!  thoroughly  and  cleanly  effected  without  splintering.  If  it  be  pr.  - 
erred  in  addition  to  the  protection  of  the  finger  on  the  inner 

side  a blunt  dissector  may  be  passed  behind  the  bone  as  well,  but 
!  this  is  not  essential :  retraction  will  protect  the  lips  of  the  wound 

from  the  saw.  With  the  aid  of  the  finger  and  an  elevator  or  with 
L  lion-forceps,  the  head  and  neck  of  the  bone  are  levered  out  of 

the  acetabulum,  this  being  often  attended  with  some  difficulty 

Fig.  325. 


Excision  of  the  head  of  the  right  femur.  Separation  of  the  capsule  and  perios- 
teum has  been  thoroughly  performed.  G.  Glutseus  maximus.  M.  Medius. 
C.  The  capsule  opened.  P.  Pyramidalis.  T.  Great  trochanter.  The  upper 
retractor  raises  the  upper  lip  of  the  glutseus  maximus,  the  medius,  the  minimus 
which  is  hidden,  and  the  capsule.  The  lower  retractor  depresses  the  pyramidalis 
and  the  capsule.    (Farabeuf. ) 

unless  the  capsule  has  been  very  freely  opened.    The  ligamentum 
teres  is  probably  destroyed ;  if  not,  it  must  be  divided.    The  ace- 
tabulum is  then  examined,  and,  if  merely  roughened,  left  alone ; 
if  pitting  or  erosion  are  present,  gouging  must  be  resorted  to.* 
Any  bleeding-points  are  now  looked  to,f  and  drainage  provided 


*  Any  sequestra  present  must  be  removed.  If  the  acetabulum  is  perforated, 
and  pus  present  on  its  pelvic  aspect,  free  exit  must  be  provided  by  means  of  a 
gouge  or  small  trephine,  and  a  drainage-tube  passed  through. 

t  The  haemorrhage  is  usually  very  slight.  Firm  plugging  around  the  drainage- 
tube  with  strips  of  iodoform  gauze  will  arrest  troublesome  oozing,  and  is  preferable 
to  spending  time  in  trying  to  secure  vessels,  unless  these  spring  distinctly. 


i  iSo      OPERATIONS  ON  THE  LOWER  EXTREMITY. 

to  the  very  bottom  of  the  acetabulum.  No  sutures  should  be 
inserted. 

Site  of  Section  of  the  Femur. — Having  tried  both,  I  think  that 
the  section  through  the  great  trochanter  (i.e.,  just  below  its  upper 
margin)  is  preferable  to  one  above  it  (i.e.,  through  the  neck).  The 
latter  has  the  advantages  of  disturbing  and  damaging  the  attach- 
ments of  muscles  much  less,  and  thus  leads  to  more  rapid  healing 
and  far  greater  mobility  of  the  limb.  These,  however,  are  out- 
weighed by  the  disadvantage  which  leaving  such  a  large  piece  of 
bone  as  the  trochanter  entails — viz.,  that,  after  healing,  this  process 
gets  drawn  up  against  the  scar  and  constantly  frets  it.*  It  is 
also  said  to  check  the  escape  of  discharges,  and  to  render  the 
patient  liable  to  persistence  or  recurrence  of  the  disease.  I  am 
doubtful  as  to  the  last  two,  but  the  first  is  absolutely  certain. 

B.  Mr.  A.  E.  Barker,!  has  shown  what  excellent  results  the 
anterior  method  can  give.  In  his  Hunterian  Lectures  (Brit.  Med. 
Joum.,  1888,  vol.  i.  p.  1326)  he  advocated  the  use  of  this  mode 
of  excision  in  the  early  stage  of  hip  disease.  In  later  papers 
(ibid.,  1888,  vol.  ii.  p.  1337,  and  1890,  vol.  ii.  p.  1009)  he  pub- 
lished some  most  successful  cases  thus  treated  in  later  stages, 
where  other  means  had  failed,  and  abscesses  were  threatening  to 
burst.  He  advocates  the  anterior  incision  on  the  following 
grounds  especially,  (1)  the  interference  with  the  muscles  is  prac- 
tically nil ;  (2)  the  patient  can  thus  be  treated  and  his  wound 
dressed  much  more  conveniently — e.g.,  with  a  Thomas's  splint; 
(3)  primary  union  can  be  secured  if  the  following  most  essen- 
tial points  are  strictly  attended  to ;  (a)  the  whole  of  the  diseased 
structures  must  be  removed ;  (b)  perfect  asepsis  must  be  secured ; 
(c)  all  oozing  must  be  checked,  and  the  wound  kept  dry  by 
well-applied  dressings;  (d)  absolute  rest  must  be  maintained 
during  healing.  With  regard  to  the  objection  which  has  usually 
been  considered  to  be  fatal  to  the  anterior  incision,  viz.,  the 
insufficient  drainage  which  it  gives — Mr.  Barker  replies  that 
the  incision,  though  anterior,  is  perfectly  adequate  for  drainage. 
(1)  because  the  discharges  are,  if  the  above-given  precautions  are 
duly  followed,  very  small  in  quantity,  "little  more  than  odourless 
serum,  which  ought  never  to  become  truly  purulent;"  (2)  "if 


*  About  ten  years  ago  I  made  use  of  this  method  in  one  case,  sawing  the 
bone  through  the  neck  and  leaving  the  trochanter  entire.  A  rapid  recovery 
took  place,  and  the  boy  quickly  recovered  power  over  the  limb.  He  has  long 
been  able  to  run  and  climb  like  other  lads,  and  the  movements  of  flexion,  exten- 
sion, abduction,  and  adduction  are  extraordinarily  perfect.  He  has,  however, 
been  under  my  care  on  several  occasions  for  superficial  ulceration  of  the  scar, 
which  is  fretted  by  the  very  prominent  upper  margin  of  the  immediately  subjacent 
trochanter.  . 

t  Mr.  E.  W.  Parker  {Clin.  Soc.  Trans.,  vol.  viii.  p.  10S)  recommended  tins 
method  as  interfering  less  with  the  muscles  and  the  blood  supply  of  the  joint. 
Hiiter  was,  I  believe,  really  the  first  to  use  this  incision,  draining  the  joint  by  a 
counter-puncture  at  the  back. 
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all  the  tubercular  tissue  is  removed,  a  clean  walled  cavity  is  left, 
most  of  which  is  quite  capable  of  healing  by  first  intention,  when 
its  different  surfaces  are  brought  into  close  contact  by  firm  pres- 
sure. And,  in  these  cases,  the  head  of  the  bone  being  removed, 
and  the  acetabulum  quite  clean,  the  cut  surface  of  the  neck  of 
the  femur  can  be  brought  close  up  to  the  latter,  so  that  although 
there  is  potentially  a  large  space  in  the  field  of  operation,  there 
ought  to  be  actually  little  or  no  cavity  left,  if  pressure  have  been 
properly  applied  from  the  first." 

Of  the  conditions  which  it  is  absolutely  necessary  to  secure  for 
the  obtaining  of  primary  union,  and  the  success  of  the  anterior 
incision,  the  first — that  the  whole  of  the  diseased  structures  must 
be  removed — is  by  far  the  most  important.  It  is  also  from  my 
experience  the  most  difficult  to  secure.  G.  A.  Wright  {Brit.  Med. 
Journ.,  1 888,  vol.  ii.  p.  1338),  speaking  at  the  discussion  on  one  of 
Mr.  Barker's  papers,  said  that  he  had  found  the  entire  removal  of 
the  morbid  tissues  practically  impossible  either  by  the  anterior 
incision  which  he  used  occasionally,  or  by  the  posterior.  Only 
little  foci  of  disease  might  be  left,  but  they  were  apt  to  snppurate 
when  some  fall  or  accident  gave  them  the  opportunity.  On  this 
point  we  must  wait  for  the  light  which  further  carefully  watched 
and  reported  cases  alone  can  give  us. 

Operation. — The  patient  being  on  his  back,  with  the  limb 
extended,  and  the  parts  duly  cleansed,  the  surgeon  standing,  in 
the  case  of  either  limb,  on  the  right  side,  makes  an  incision  3  to 
4  inches  long,  starting  £  inch  below  the  anterior  superior  spine 
downwards,  and  slightly  inwards,  between  the  tensor  vaginte  and 
glutsei  externally  and  the  sartorius  and  rectus  internally.  The 
upper  part  of  this  incision  should  pass  down  to  the  capsule  at 
once,  the  lower  third  should  divide  skin  only.  A  second  incision 
in  the  upper  part  of  the  first  should  certainly  open  the  capsule. 
An  aseptic  finger  now  examines  the  condition  of  the  joint.  The 
wound  being  opened  by  retractors,  a  narrow-bladed  saw  is  intro- 
duced in  the  upper  part,  in  the  direction  of  the  wound,  in  situ,  and, 
with  as  little  damage  to  the  soft  parts  as  possible,  the  femur  is  sawn 
through  across  the  top  of  the  great  trochanter,  or  through  the  neck. 

The  advantages  and  disadvantages  of  the  latter  step  have  been 
already  given  at  p.  1 1 50.  In  a  case  at  all  advanced  there  will  always 
be  a  risk  that  a  section  as  high  up  as  this  will  expose  diseased  bone. 
The  head  of  the  femur  is  now  extracted  and  the  acetabulum  treated 
by  the  means  given  at  p.  1149.  Every  atom  of  diseased  structure 
must  now  be  removed,  especial  care  being  taken  to  clear  out  any 
caseating  abscesses  communicating  with  the  joint.  All  this  should 
be  done  with  as  little  violence  as  possible  to  the  surrounding  tissues, 
so  that  none  of  the  tubercular  debris  be  forced  into  the  fresh-cut  sur- 
faces. The  best  means  of  removing  the  disease  thoroughly  is  Mr. 
Barker's  "flushing  gouge"  (Fig.  326).  This  has  a  cutting  scoop- 
hke  edge,  is  perforated,  and  to  its  belt  is  attached  tubing  which 
communicates  with  an  irrigating  can.    By  this  means  boiled  water 
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(JF.  105°)  is  kept  flowing-  through  the  area  of  operation  carrying 
away  the  debris  of  disease  whether  from  abscess  cavities,  the  joint 
or  the  surface  of  the  acetabulum,  if  diseased,  and  with  it  all  blood, 
while  at  the  same  time  it  arrests  haemorrhage.  When  every  part 
of  the  field  of  operation  has  been  gouged  and  scraped  clear  of  all 
tubercular  material,  and  the  water  runs  clear,  the  cavity  is  dried 
out  with  carbolised  sponges,  one  or  two  of  which  are  left  in  it 
until  all  the  sutures  are  in  situ.  These  should  dip  deeply,  and  be 
placed  close  together.  Just  before  they  are  tied,  the  sponges  are 
removed,  and  with  them  the  last  trace  of  moisture.  The  wound 
is  then  filled  up  with  iodoform  emulsion,  and  the  sutures  are  tied, 


Fig.  326. 


Barker's  flushing  gouge.    (Down's  Catalogue.) 


as  much  of  the  emulsion  as  will  come  away  being  squeezed  out  at 
the  last  moment.  Graduated,  even  pressure  is  then  applied  by  the 
dressing  and  bandages,  so  that  the  walls  of  the  cavity  are  brought 
into  apposition,  and  the  remainder  of  the  neck  of  the  femur 
secured  in  the  acetabulum.  The  patient  is  then  placed  in  a 
double  Thomas's  splint. 

I  have  only  space  here  to  urge  that  cases  of  hip  excision 
should  be  got  up  as  early  as  possible — i.e.,  at  the  end  of  six  or 
eight  weeks.  A  double  Thomas's  splint,  with  foot-pieces,  should 
be  applied  immediately  after  the  operation,  and  worn  for  a  period 
of  from  four  to  eight  months.  After  this  the  child  should  get 
about  on  a  patten  and  crutches,  swinging  the  affected  limb. 
He  should  not  be  allowed  to  use  this  for  upwards  of  a  year 
after  the  operation.  If  weight  is  borne  on  this  earlier,  _  it  is 
pushed  upwards  on  to  the  dorsum  ilii,  and  much  shortening  is 
the  result.  Mr.  Barker  has  allowed  some  of  his  cases  to  get  up 
and  dispense  with  a  splint  at  a  much  earlier  period.  I  think 
the  above  given  dates  better  suited  to  these  cases  of  excision  of 
the  hip,  when  we  remember  the  risks  to  which  they  are  exposed 
by  their  rough-and-tumble  life  when  they  leave  the  hospital. 

Usual  Causes  of  Failure  after  Excision  of  the  Hip. 

1.  Persistent  pelvic  disease.  2.  Chronic  osteo-niyelitis  of  sawn 
end  of  femur.  3.  Suppuration  and  hectic.  4.  Lardaceous  disease. 
5.  Tubercular  conditions  elsewhere.  General  outbreak  of  tubercu- 
losis.   6.  Disease  of  the  opposite  femur. 

Bruns,  of  Tubingen  (Beitr.  z.  Klin.  Chir.,  vol.  xxn.  part  1. 
Tubingen,  1894),  shows  from  carefully  recorded  cases  that  about 
two-thirds  of  the  deaths  after  resection  were  due  to  a  general 
tuberculosis  or  tuberculosis  of  other  organs,  one-third  only  being 
caused  by  suppuration  and  its  sequela?,  septic  infection,  exhaustion, 
or  amyloid  disease. 


CHAPTER  II. 


OPERATIVE  INTERFERENCE  IN 
DISLOCATION  OF  THE  HIP. 

Here  three  varieties  of  cases  have  to  be  considered.  I.  Traumatic 
Dislocations.  II.  Dislocations  from  Disease  (this  is  rather  a 
partial  dislocation,  or  a  subluxation).  III.  Congenital  Disloca- 
tions. 

i.  Traumatic  Dislocation.— The  great  deformity,  permanent  crippling,  and 
often  great  suffering  resulting  from  old  unreduced  dislocations  of  the  hip, 
abundantly  justify  resort  to  operation,  nowadays,  as  long  as  it  is  understood  that 
the  operation  may  be  a  severe  one,  and  the  after-treatment  one  requiring  great 
vigilance  on  the  part  of  the  surgeon  to  maintain  asepsis. 

In  an  excellent  paper  (Ann.  of  Surg.,  Sept.  1894,  p.  319)  Dr.  M.  L.  Harris  of 
Chicago,  publishes  an  instructive  case  of  his  own  and  twenty-four  others  which  he 
has  collected.  From  these  he  draws  the  following  conclusions  :  (1)  Owing  to  the 
danger  of  fracturing  the  neck  of  the  femur  (Arch.  f.  Klin.  Chir.,  1885,  Bd.  xxxii. 
S.  440)  ;  laceration  of  the  great  vessels  of  the  thigh  (Ann.  of  Surg.,  June  1892, 
p.  425) ;  here,  in  an  attempt  to  reduce  by  manipulation  an  obturator  dislocation  of 
thirteen  weeks'  duration  in  an  adult,  a  fatal  tear  was  produced  at  the  junction  of  the 
superficial  and  deep  femoral  veins) ;  shock,  and  death  (Bev.  d'Orthop.,  Sept.  1890) 
the  application  of  great  force  to  reduce  old  dislocations  of  the  hip  should  be 
discontinued  in  favour  of  freely  opening  the  joint  and  reducing  the  head  of 
the  bone,  after  the  method  used  by  Dr.  Harris  (vide  infra).  This  is  the  treatment 
which  gives  the  best  results.  (2)  That  subcutaneous  operations  in  old  disloca- 
tions are  without  benefit.  (3)  That  as  osteotomy  below  the  great  trochanter 
leaves  the  head  in  its  abnormal  position  and  thus  fails  to  relieve  the  pain  which 
so  frequently  accompanies  these  old  dislocations,  and  as  it  cannot  improve  the 
limited  mobility  which  is  always  present,  it  is  not  to  be  considered  in  any  way 
an  operation  of  choice.  (4)  Resection  is  only  to  be  thought  of  when  reduction 
after  free  arthrotomy  fails. 

The  following  are  the  steps  of  the  operation  performed  by  Dr.  Harris  in  his 
case  of  dorsal  dislocation  of  nearly  four  months  standing,  in  which  repeated  and 
prolonged  attempts  at  reduction  had  been  made  : 

An  incision  about  fourteen  centimetres  in  length  was  made  in  front  *  of  the 
great  trochanter  between  the  tensor  vagina?  femoris  and  the  gluteus  medius,  thus 
leading  directly  down  to  the  acetabulum  and  anterior  surface  of  the  head  and 


*  In  a  case  of  traumatic  dorsal  dislocation  in  a  boy,  aged  seven,  reduced  after 
five  months  by  the  open  method,  and  brought  by  Dr.  Spencer  before  the  Clinical 
Society,  Feb.  8,  1895,  a  l°ng  anterior  incision  showed  the  acetabulum  to  be  filled 
with  dense  fibrous  tissue.  It  is  stated  that  the  acetabulum  could  not  have  been 
reached  by  a  posterior  incision  without  resecting  the  head  of  the  bone. 

4D 
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neck  of  the  femur.  As  was  expected,  the  acetabulum  was  found  filled  with  a 
tough,  adherent  connective- tissue  proliferation  from  the  anterior  portion  of  the 
capsular  ligament,  which,  in  falling  over  the  cavity,  completely  closed  it.  On 
cutting  through  the  capsular  ligament,  the  head  of  the  bone  was  found  resting 
on  the  posterior  and  superior  edge  of  the  acetabulum  in  a  shallow  depression, 
the  lining  of  which  had  a  smooth  cartilaginous  feel.  Immediately  in  front  of 
the  head  and  helping  to  fill  the  cotyloid  cavity  was  a  piece  of  bone,  curved  in 
shape,  about  three  centimetres  in  length  by  one  centimetre  in  depth  and 
0.5  centimetre  in  width,  which  had  been  detached  from  the  posterior  wall  of  the 
acetabulum.  This  may  have  been  an  obstacle  to  the  early  reduction  of  the  case. 
The  head  of  the  bone  was  still  covered  with  smooth  cartilage,  while  the  neck  had 
acquired  new  firm  adhesion  to  all  the  surrounding  parts,  thus  producing  a  new 
capsular  ligament. 

A  restoration  of  the  ligamentum  teres  could  not  be  demonstrated,  but  a  small 
portion  of  it  was  present  in  the  depression  in  the  head  when  this  was  turned 
out  of  its  new  joint.  The  adhesions  to  the  neck  were  divided,  and  all  the 
muscular  attachments  to  the  great  trochanter  and  shaft  as  far  down  as  the  lesser 
trochanter  were  separated  sub-periosteally  from  the  bone,  thus  liberating  the 
entire  upper  end  of  the  femur.  Attention  was  then  directed  to  the  acetabulum, 
which,  by  means  of  the  gouge  and  sharp  spoon,  was  freed  of  capsular  ligament 
and  the  new  connective-tissue  formation.  The  cartilage  lining  the  bottom  of  the 
cavity  was  found  to  be  still  smooth.  The  head  of  the  bone,  however,  could  not 
be  made  to  enter  the  acetabulum,  which  seemed  too  small.  The  cavity  was  con- 
sequently enlarged  somewhat  posteriorly  with  the  gouge  and  mallet,  after  which, 
by  considerable  exertion  and  manipulation,  the  head  was  finally  returned  to  its 
place,  and  the  leg  assumed  its  normal  position.  The  wound  was  partly  stitched 
up,  and  the  rest  packed  with  iodoform  gauze.  The  limb  was  placed  in  the 
extended  position,  plaster  of  Paris  put  on,  and  extension  applied.  The  operation 
was  a  very  severe  one,  occupying  fully  two  hours.  The  patient  suffered  consider- 
ably from  shock,  although  the  loss  of  blood  was  not  great.  Reaction  came  on  i 
promptly,  and  the  progress  of  the  case  was  favourable  from  the  start.  There  1 
was  considerable  serous  drainage  from  the  wound  during  the  first  few  days  • 
necessitating  rather  frequent  renewals  of  the  dressings.  In  three  weeks  the  I 
wound  was  closed,  but  in  another  week  a  small  collection  of  sero-pus  required  a 
evacuation  by  a  counter-puncture.  The  extension  was  continued  three  weeks.  • 
Six  weeks  from  the  time  of  the  operation,  the  patient  was  allowed  up  on  crutches. 
In  three  months  he  could  walk  with  a  cane  without  pain  in  the  hip.  There  was  I 
active  motion  in  all  directions — flexion,  abduction,  adduction,  and  rotation, 
which,  though  limited,  were  daily  increasing. 

ii.  Dislocation  from  Disease. — This  has  been  referred  to  at  p.  1144. 

iii.  Congenital  Dislocations. — The  advisability  of  operative  interference 
here  is  still  much  disputed.  When  we  consider  the  conditions  of  the  parts  - 
affected,  especially  the  shallow,  ill-developed  acetabulum,  and  the  altered 
flattened  head,  we  can  easily  understand  the  difficulty  which  has  been  met  with 
in  getting  the  head  into,  and  retaining  it  in,  a  satisfactory  position.  Certainly 
the  results  which  have  been  attained  in  England  and  America  do  not  equal  those 
claimed  by  the  Continental  Surgeons  Hoffa  and  Lorenz.  Finally,  it  is  equally 
certain  that  whatever  benefit  results  is  to  be  attained  only  at  considerable  risk  > 
(vide  infra),  and  that  the  amount  claimed  is  sometimes  open  to  dispute.* 

As  long  as  the  technique  of  these  operations  requires  so  much  interference 
with  the  parts,  as  long  as  the  risks  of  sepsis,  shock,  &c,  are  so  great,  no  operative 


*  See  a  case  brought  before  the  Clinical  Society  and  the  remarks  made  at  the  I 
discussion  (Brit.  Med.  Journ.,  vol.  i.  1895,  p.  365). 
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steps  should  bo  undertaken  unless  the  risks  and  the  results  have  been  fully  put 
before  the  friends. 

Choice  of  Operations.— In  children  under  ten,  Hoffa's*  operation  of  divisii  m 
of  the  retaining  shortened  structures  and  replacement  of  the  head  of  the  bone  in 
the  acetabulum  which  should  be  deepened,  may  be  performed,  or  a  new 
acetabulum  may  be  made.  In  older  patients,  e.tj.,  ten  to  sixteen,  if  the 
deformity  is  really  severe  and  disabling,  Kirmisson's  t  sub-trochanteric  osteotomy 
with  subcutaneous  division  of  the  adductors  may  be  tried. 

Operation. — The  following  account  of  Hoffa's  is  taken  from  an  article  by 
Dr.  T.  H.  Myers,  (Ann.  of  Surg.,  August  1894,  J  p.  J44) : 

Opening  the  joint  by  Langenbeck's  incision,  division  of  the  capsule  at  its  inser- 
tion in  the  neck  of  the  femur,  and  sub-periosteal  freeing  of  the  great  trochanter 
from  all  the  muscles  attached  to  it  are  the  first  steps.  In  patients  under  five  years 
old  it  is  then  almost  always  possible  by  flexion  of  the  thigh  and  direct  pressure 
upon  the  head  to  bring  this  into  the  old  acetabulum.  The  hip  and  knee  now  are 
often  seen  to  be  flexed.  Hoffa  overcomes  this  in  young  children  by  holding  the 
head  firmly  in  the  acetabulum  while  an  assistant  gradually  extends  the  leg  on  the 
thigh,  so  stretching  the  biceps,  semi-membranosus,  and  semi-tendinosus.  This  is 
accomplished  in  three  to  five  minutes.  In  older  children,  six  years  and  upward, 
it  is  generally  better  to  divide  these  muscles,  and  this  is  done  before  opening 
the  joint.  Hoffa  has  adopted  Lorenz's  recommendation  of  dividing  them  at  the 
tuber  ischii. 

The  limb  is  now  abducted,  and  the  adductors  subcutaneously  divided.  The 
limb  is  now  hyper-extended  and  the  soft  parts  attached  to  the  anterior  superior 
spine  of  the  ilium,  and  the  fascia  lata  are  divided,  by  the  open  method  so  as  to 
control  better  the  heemorrhage.  These  wounds  are  now  dressed  and  then  the  joint 
is  opened  as  described  above.  The  head  must  be  freed  so  completely  that  it  can 
readily  be  brought  out  of  the  wound.  Hoffa  has  never  seen  any  necrosis  of  the 
head  follow  this  free  division.  The  ligamentum  teres,  if  present,  must  be 
extirpated,  and  the  insertion  of  the  capsule  into  the  neck  freely  divided.  A 
sharp  Volkmann's  spoon,  bayonet-shaped,  is  now  guided  by  the  index  finger  to  the 
acetabulum,  and  the  fatty  tissue  and  cartilage  and  a  good  deal  of  spongy  tissue 
are  scraped  out,  taking  care  to  preserve  the  edges  of  the  acetabulum.  The 
cavity  must  be  made  not  only  deep  but  broad.  This  is  best  accomplished  by 
cutting  away  posteriorly.  § 


*  Hoffa's  operation  was  first  described,  April  1890,  Verhand.  Dentsch.  Gesell- 
schaftf.  Chir.,  p.  944.  He  is  stated  (Ann.  of  Surg.,  August  1894,  p.  145)  to  have 
operated  seventy-five  times,  and  is  clearly  an  enthusiast.  He  lays  great  stress  on  the 
age.  The  younger  the  child  the  better  the  result.  This  is  readily  intelligible, 
but  the  increased  risks  after  operation  (vide  infra),  at  this  early  age,  must  not  be 
forgotten. 

t  Bevue  d'  Orthopedie,  No.  2,  1894. 

t  Hoffa  makes  use  of  a  posterior  incision,  as  he  believes  that  the  structures 
which  chiefly  require  division  are  the  muscles  attached  to  the  great  trochanter  and 
tuber  ischii.  Lorenz  and  others  who  believe  that  it  is  the  Y  ligament  which  is 
the  chief  obstacle  to  reduction,  recommended  the  anterior  incision  when  this  is 
made  use  of,  another  running  transversely  outwards  may  be  needed  to  give 
access  to  the  acetabulum. 

§  Mr.  W.  A.  Lane  advocates  (Clin.  Soc.  Trans.,  vols.  xxvi.  p.  118,  and  xxviii. 
p.  294)  "  replacing  the  insecure  joint  by  a  secure  one  beneath  the  anterior  superior 
spinous  process.  The  head  of  the  femur  is  fixed  in  a  cavity  cut  in  and  beneath 
the  anterior  inferior  spinous  process,  and  the  femoral  part  of  the  anterior  portion 
of  the  capsule  is  sewn  firmly  to  the  fibrous  tissues  about  the  anterior  inferior 
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The  head  is  now  reduced,  and  goes  into  its  place  with  a  snap.  If  there  is  any 
rotation  forward  of  the  neck  and  head,  the  limb  must  be  put  up  in  moderate 
inversion,  otherwise  the  head  will  slip  out  of  the  new  acetabulum.  After  a  few 
weeks  it  may  be  brought  to  the  normal  position.  Lorenz  in  such  a  case  also 
advises  putting  the  limb  up  in  inversion,  and  a  subsequent  sub-trochanteric 
osteotomy  to  correct  this. 

The  superlluous  part  of  the  capsule  is  extirpated,  and  the  wound  packed  with 
iodoform  gauze.  Careful  passive  movement  is  begun  in  three  or  four  weeks,  and 
after  five  weeks  the  child  is  allowed  to  stand  and  walk  in  an  apparatus  which 
allows  of  motion  of  the  hip,  but  does  not  allow  the  head  to  escape  from  the 
acetabulum. 

It  remains  to  allude  to  the  results  of  operative  interference  both  good 
and  bad,  though  but  little  has  been  heard  of  the  latter.  Redard  {Train  de 
(Mr.  Qrthoped.,  Paris,  1892,  p.  534),  Dr.  T.  H.  Myers  and  Dr.  V.  P.  Gibneyof  New 
York  (Ann.  of  Surg.,  August  and  December  1894)  accept  the  following  conclusions : 
"  (1)  The  number  of  perfect  cases  is  very  small.  (2)  The  number  of  cases  improved 
is  large.  (3)  The  results  in  double  dislocation  are  not  so  favourable  as  in  single. 
(4)  The  lordosis  is  generally  corrected.  (5)  The  limp  persists  to  some  degree, 
though  a  high  shoe  will  improve  this  greatly.  A  paper  by  Dr.  E.  H.  Bradford  of 
Boston  is  especially  instructive  as  it  contains  an  account  of  a  specimen  taken 
from  a  child  who  died  of  diphtheria  and  septicaemia  a  month  after  Hoifa'6 
operation  had  been  performed.  He  considers  that  while  "the  method  of 
operative  reduction  offers  the  best  prospect  of  a  cure,  it  involves  risk  and  is  not 
certain  in  its  result." 

Finally  as  to  the  risks.  These  are  certainly  serious.  The  following  have  been 
published  :  1.  Shock.  2.  Haemorrhage.  3  and  4.  In  young  children  the  effects 
of  the  anaesthetic  and  of  iodoform  intoxication  must  also  be  remembered,  together 
with  the  above.  5,  Peritonitis.  This  has  followed  in  one  case,  after  perforation 
of  the  bone  in  fashioning  the  acetabulum.*  6.  Septic  conditions.  7.  Prolonged 
suppuration.  Dr.  Gibney  (loc.  supra  tit),  with  candour  that  does  him  great 
credit,  says  that  profuse  suppuration  followed  in  the  majority  of  his  nine  cases 
(seven  of  these  were  cases  of  congenital  dislocation).  This  continued  for  many 
weeks  and  months,  during  which  time  the  wound  should  have  been  healed  and 
movements  begun.    8.  Recurrence  of  the  faulty  position. 

spine  and  to  the  straight  head  of  the  rectus  at  its  origin,  it  having  been  cut 
carefully  away  from  its  attachment  to  the  innominate  bone  so  as  to  leave  quite 
enough  to  make  a  strong  retaining  ligament  in  its  new  position." 

*  A  gouge  and  mallet  were  being  used  (Bevue  d' Orthopedic,  January  1893). 
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OPERATIONS  ON  THE  THIGH. 

LIGATURE  OF  THE  COMMON  FEMORAL. — LIGATURE 
OF  THE  SUPERFICIAL  FEMORAL  IN"  SCARPA'S 
TRIANGLE. — LIGATURE  OF  THE  SUPERFICIAL 
FEMORAL  IN  HUNTER'S  CANAL. — PUNCTURED 
AND  STAB  WOUND  IN  MID-THIGH. — AMPUTATION 
THROUGH  THE  THIGH. — AMPUTATION  IMME- 
DIATELY ABOVE  THE  KNEE-JOINT. — REMOVAL 
OF  EXOSTOSIS  FROM  NEAR  THE  ADDUCTOR 
TUBERCLE.  —  UNUNITED  FRACTURE  OF  THE 
FEMUR. 

LIGATURE  OF  THE  COMMON  FEMORAL. 

Though  this  operation  is  not  regarded  with  much  favour,  especially  for  aneurism, 
it  will  be  described  here,  as  the  question  of  tying  it  arises  from  time  to  time,  and 
as  it  should  always  be  performed,  for  the  sake  of  practice,  on  the  dead  body. 
Indications. 

i.  Wounds. — These  are  rare,  here,  compared  with  those  affecting  the  vessels 
lower  down.  The  wound  must  always  be  explored  and  the  bleeding-point 
sought,  for  two  reasons — (a)  Ligature  of  the  external  iliac  will  usually  fail  to 
arrest  bleeding  from  the  common  femoral,  (b)  The  source  of  the  bleeding  may 
easily  be  mistaken  here  ;  thus,  Mr.  Liston,*  in  a  case  of  pistol-shot  wound  of  the 
groin,  tied  the  external  iliac  for  what  was  proved,  post  mortem,  to  have  been  a 
wound  of  "  one  of  the  superficial  branches  of  the  common  femoral,  about  J  inch 
below  Poupart's  ligament." 

After  ligature  for  gun-shot  injuries,  whether  for  direct  or  for  consecutive 
bleeding  unattended  by  primary  injury  to  the  vessel,  the  mortality  in  the 
American  war  t  seems  to  have  been  high — over  70  per  cent. 


*  Med.-Okvr.  Trans.,  vol.  xxix.  p.  107.  The  flow  of  the  blood  here  is  said  to 
have  been  "  most  impetuous  and  profuse."  In  Mr.  Liston's  words  :  "  The  division 
of  even  a  small  branch  close  to  the  principal  vessel,  it  is  well  known,  pours  out 
blood  furiously,  as  much  so,  in  fact,  as  if  an  opening  in  the  coats  or  the  artery 
itself  were,  so  to  say,  punched  out,  corresponding  in  size  to  the  area  of  the 
branch, 

t  Otis,  Medical  and  Surgical  History  of  the  War  of  the  Rebellion,  partiii.  pp.  16, 
43.  49- 
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The  very  important  subject  of  ligature  of  the  femoral  artery  or  vein 
or  both,  in  cases  Of  wounds,  will  be  referred  to  here,  though  brieily' 
Such  cases  will  arise  most  frequently  in  removal  of  growths — e.g.,  epitheliomata 
lymphomata,  sarcomata — loss  often  in  cases  of  stabs.  Much  interesting  infor- 
mation on  these  subjects  will  be  found  in  papers  by  M.  Kirmisson  *  and  Dr.  L 
Pilcher.  t 

2.  Removal  of  Growths  from  Scarpa's  Triangle  and  Injury  to  Femoral  Vessels 
M.  Kirmisson  has  drawn  attention  to  the  following  points :  In  the  course  of  1 
the  deeper  dissection  the  pulsation  of  the  femoral  artery  should  be  frequently 
felt  for  with  the  finger.    As  this  vessel  may  have  been  displaced,  it  is  not  enough 
to  trust  to  anatomical  knowledge  alone.    After  separating  the  structures  on 
either  side  of  the  growth,  this  should  be  left  adherent  where  it  is  in  connection 
with  the  sheath,  and  especial  care  devoted  to  this  spot.   Where  the  adhesions  are 
very  firm,  and  where  a  large  growth  surrounds  the  sheath,  it  is  useful  to  divide 
the  growth  and  to  remove  large  parts  of  it,  only  preserving  that  part  in  intimate 
connection  with  the  vessels,  this  being  finally  separated  most  carefully.    In  the 
case  of  growths  in  intimate  connection  with  the  sheath  the  vein  is  particularly 
in  danger,  because  (a)  the  vein-walls  are  much  more  quickly  invaded  than  the 
arterial,  and  (b)  the  vein  is  in  closer  connection  with  the  glands.    Two  conditions 
are  likely  to  be  met  with  by  the  surgeon  :  i.  Denudation  of  the  vessels.  Here 
the  adhesions  are  sufficiently  loose  to  be  separated,  and  the  sheath  is  either  left 
intact  or  opened.    Every  effort  must  be  taken  to  keep  the  wound  here  aseptic. 
2.  Resection  and  ligature  of  one  or  other  of  the  femoral  vessels.    If  the  vein 
alone  has  been  injured  in  an  operation  or  by  a  stab,  it  should  be  secured  if 
possible  by  a  laterally  applied  ligature,  by  the  application  of  Spencer  Wells' 
forceps  left  in  situ  for  two  or  three  days.f  or  by  suture  of  the  walls.    All  of 
these  formerly  hazardous  procedures  have  been  rendered  much  safer  by  the  precau- 
tions of  aseptic  surgery.    Maubrac  {Arch.  Gin.  de  Med.,  1889)  strongly  advocates 
lateral  suture,  especially  when  the  lesion  is  small.    Kammerer  (New  York  Med. 
Journ.,  1890,  vol.  i.  p.  511)  points  out  that  suture  of  the  wall  has  undoubted 
advantages  and  that  it  has  been  used  successfully  in  the  case  of  the  femoral 
vein,  by  Schede  (Arch.  f.  Klin.  Ohir.,  Bd.  xxviii.  p.  671),  and  Lange  (New  York 
Med.  Journ.,  vol.  xliv.  p.  720).    If  these  steps  are  impossible,  or  fail,  the  femoral 
vein  must  bo  ligatured.    Dr.  Pilcher,  quoting  from  a  paper  of  Braun's,§  shows 
that  of  eighteen  cases  in  which  ligature  of  the  femoral  vein  alone  was  practised 
at  the  level  of  Poupart's  ligament,  thirteen  occurred  as  the  result  of  wounds 
inflicted  during  the  removal  of  growths.    In  none  of  these  thirteen  cases  did 
gangrene  ensue. || 

*  Bev.  de  Chir.,  May  10,  1886.  I  am  indebted  for  my  knowledge  of  this  paper  to 
an  abstract  by  Mr.  T.  Jones,  of  Manchester  (Med.  Chron.,  September  1886,  p.  514). 
f  Annals  of  Surgery,  February  1886. 

X  A  case  in  which  I  thus  treated  a  wound  of  the  internal  jugular  has  been 
recorded  at  p.  451.  Pilcher  mentions  a  case  of  Kiister's,  in  which  a  wound  in 
the  vein  was  secured  with  haemostatic  forceps  ;  the  removal  of  these  after  only 
twenty-four  hours  was  followed  by  renewed  bleeding,  ligature  of  the  femoral 
artery,  and  fatal  gangrene. 

§  Arch.f.  Klin.  Chir.,  Bd.  xxviii.  Heft  3,  S.  610. 

||  Dr.  Pilcher  points  out  that  this  is  due  to  the  gradual  enlargement  of  the 
collateral  venous  circulation  which  takes  place  during  the  increase  of  the  growth. 
This  constitutes  a  most  important  difference  between  wounds  of  the  vein  duriDg 
operation  and  by  a  stab.  Thus,  in  five  cases  in  which  as  the  result  of  acute  in- 
juries the  femoral  vein  was  tied  high  up,  recovery  without  disturbance  took  place 
in  only  one.  In  two,  death  took  place  from  septicemia  and  pyamaia;  in  the 
remaining  two,  gangrene  rapidly  supervened.    In  the  case  of  stab-wounds  of  the 


LIGATURE  OF  THE  COMMON  FEMORAL.  1159 

The  question  has  been  raised  lately  whether,  when  ligature  of  the  common 
femoral  vein  has  been  found  needful,  the  common  femoral  artery  should  not  be 
lied  also,  in  order  to  diminish  the  risk  of  gangrene.  Dr.  Pilcher,  while  quoting 
the  cases  of  Rous,  Linhart,  and  Langenbeck,  in  which  this  step  was  successful, 
shows  that  the  practice  of  ligature  of  the  common  femoral  artery  as  a  prophylactic 
step  after  wound  of  the  common  femoral  vein  high  up,  whether  in  the  removal  of 
tumours  or  in  injuries— e.</.,  stabs,  is  to  be  discouraged.* 

Dr.  Pilcher  suggests  {loc.  supra  ait,,  p.  119)  that  where  the  femoral  vein  has 
been  suddenly  and  completely  occluded  high  up  it  will  be  wiser  to  tie  not  the 
common  but  the  superficial  femoral  artery,  as  likely  to  materially  diminish  the 
current  to  the  limb,  while  the  amount  provided  will  be  quite  sufficient  for  its 
nutrition.  . 

In  cases  where  both  vein  and  artery  are  wounded  these  must  be  secured  m 
situ.  The  risk  of  gangrene  is  now  enormously  increased,  though  the  risk  will 
vary  somewhat  accordingly  as  the  simultaneous  ligature  is  made  above  or  below 
the  deep  femoral. 

A  few  other  points  bearing  upon  the  removal  of  tumours  here  may  be  alluded 
to.  The  internal  saphena  vein  should  be  carefully  preserved  intact,  and  where  it 
is  really  needful  to  divide  it,  this  should  be  done  as  far  from  the  main  femoral 
trunk  as  possible,  otherwise  most  troublesome  oedema  may  subsequently  develop.t 

In  operating  close  to  Poupart's  ligament,  and  especially  on  the  inner  side,  the 
presence  of  the  peritonaeum, $  and  the  possible  existence  of  a  femoral  hernia  must 
be  remembered. 

3.  Ulceration  into  the  Artery  by  Growths.— From  the  frequency  of  growths 
here  this  indication  will  occasionally  arise.  I  have  met  with  one  case.  A  man 
was  admitted  under  my  care  who  had  been  operated  on  elsewhere  for  the 
removal  of  sarcomatous  glands  in  the  groin.  The  application  of  zinc  chloride 
paste  had  led  to  detachment  of  sloughs  and  exposure  of  the  common  femoral, 

common  femoral  vessels  the  complication  of  sepsis  has  to  be  remembered.  Thus, 
Mr.  Gould  (Med.  80c.  Proc,  vol.  x.  p.  177)  published  a  case  of  great  interest  in 
which  the  common  femoral  vein  was  wounded  ("the  whole  anterior  segment  of 
the  vessel "  being  severed)  with  a  cat's-meat  knife.  A  ligature  tied  round  the 
vein  above  and  below  the  wound  not  arresting  the  bleeding,  the  internal  saphena 
which  entered  the  femoral  just  opposite  the  wound  was  tied  also.  Blood  still 
welled  up  from  the  wounded  vessel,  and  further  search  showed  that  another  vein 
entered  the  femoral  trunk  just  opposite  the  wound  in  the  trunk  between  the  two 
ligatures.  This  vein  was  tied  and  then  all  hemorrhage  was  found  to  be  arrested. 
Though  the  wound  was  very  thoroughly  irrigated  with  solution  of  hydr.  perch. 
(1-2000),  all  the  infective  material  introduced  by  the  knife  could  not  be  removed. 
Septic  phlebitis  followed,  with  inflammation  of  the  coats  of  the  artery  and 
hfemorrhage  on  the  ninth  day  necessitating  ligature  of  the  superficial  and  deep 
femoral  arteries.  Meanwhile  the  septic  thrombus  had  been  spreading  up  the 
iliac  vein  until  all  the  chief  channels  for  the  return  of  venous  blood  was  blocked. 
This  brought  about  moist  gangrene,  the  patient  dying  on  the  eleventh  day  with 
blood  poisoning,  accelerated  by  the  loss  of  arterial  blood. 

*  In  support  of  this,  Dr.  Pilcher  writes :  "  To  diminish,  to  an  extreme  degree, 
the  arterial  supply  to  a  part  whose  nutrition  is  already  seriously  compromised  by 
general  venous  stasis,  would  certainly  tend  to  precipitate  and  aggravate  the 
threatened  necrosis." 

t  Dr.  Pilcher  (loc.  infra  eit.,  p.  214)  mentions  a  case  where,  after  ligature  of 
the  saphena  vein  close  to  the  common  femoral,  the  tendency  to  oedema  was  so 
great  that  the  patient,  unfitted  for  work,  begged  for  removal  of  the  limb. 

J  M.  Kirmisson  gives  a  case  in  which  the  peritoneum  was  wounded  and 
sutured,  the  patient  recovering. 
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wliich  gave  way,  leading  to  profuse  hemorrhage.  I  tied  the  common  femoral 
immediately  above  the  bleeding-point ;  this  was  slowly  followed  by  typical  dry 
gangrene,  necessitating  amputation  through  the  lower  third  of  the  thigh. 

4.  Ulceration  into  Femoral  Vessels  in  Inguinal  Bubo. — Mr.  Shield  has  drawn 
attention  to  this  most  dangerous  condition  (Med.  Sue.  Proc,  vol.  x.  p.  261). 
Though  in  his  case  ulceration  occurred  in  the  superficial  femoral  vessels  I  have 
alluded  to  it  here,  in  association  with  the  previous  two  headings.  Owing  to 
hemorrhage  from  sloughing  sinuses  in  Scarpa's  triangle,  Mr.  Shield  was  obliged 
to  tie  both  artery  and  vein,  using  two  ligatures  in  each  case.  There  was  no 
return  of  hemorrhage,  and  gangrene  did  not  occur,  but  the  patient  sank 
exhausted  on  the  eleventh  day  with  a  large  pyemic  abscess  in  the  opposite  hip- 
joint.  Mr.  Shield  points  out  that  in  these  most  dangerous  cases  of  spreading 
sloughing  bubo,  preventive  treatment — use  of  the  sharp-spoon,  chloride  of  zinc 
paste,  continuous  warm  baths,  &c. — is  urgently  indicated.  When  once  bleeding 
has  occurred  and  recurred,  as  pressure,*  owing  to  the  condition  of  the  soft  parts 
is  likely  to  fail,  a  free  incision  and  ligature  of  the  vessels  above  and  below  the 
point  of  ulceration  is  the  wisest  course. 

5.  Aneurism. — There  has  been  much  difference  of  opinion  as  to  whether  it  is 
wiser,  when  dealing  with  an  aneurism  on  the  superficial  femoral  high  up,  to  tie 
the  common  femoral  or  the  external  iliac.  English  surgeons  have  rejected 
ligature  of  the  common  femoral  for  these  ^reasons — (1)  The  risk  of  gangrene, 
as  the  ligature  is  placed  above  both  the  great  nutrient  arteries  of  the  limb. 
(2)  The  probability  of  firm  clotting  taking  place  after  the  ligature  is  rendered 
doubtful,  owing  to  the  number  of  small  vessels  given  off  here— viz.,  the 
superficial  epigastric,  and  circumflex  iliac,  the  superior  and  inferior  external 
pudic,  and  very  commonly  one  of  the  circumflex  arteries,  and  also  by  the 
proximity  of  the  profunda.  (3)  The  uncertainty  of  the  origin  of  the  profunda, 
and  thus  of  the  length  of  the  common  femoral.  (4)  I  would  add  to  the  above 
that  ligature  of  the  common  femoral  for  aneurism  approximates  the  treatment  to 
that  of  Anel  rather  than  to  that  of  Hunter.  Sir  J.  E.  Erichsen  t  goes  so  far  as  to 
say,  "  It  may  be  laid  down  as  a  rule  in  surgery,  that  in  all  those  cases  of  aneurism 
which  are  situated  above  the  middle  of  the  thigh,  in  which  compression  has 
failed  and  sufficient  space  does  not  intervene  between  the  origin  of  the  deep 
femoral  and  the  upper  part  of  the  sac  for  the  application  of  a  ligature  to  the 
superficial  femoral,  the  external  iliac  should  be  tied." 

Mr.  Holmes,!  while  adducing  facts  to  show  that  the  operation  on  the  common 
femoral  is  not  in  itself  by  any  means  so  fatal  as  has  been  represented,  and  that 
no  just  cause  whatever  has  been  shown  for  banishing  it  from  surgical  practice, 
allows  that  he  should  be  in  favour  of  ligature  of  the  external  iliac  for  femoral 
aneurism  high  up,  under  ordinary  circumstances,  and  reserve  that  on  the 
common  femoral  for  cases  where  the  belly  is  extremely  fat. 

The  opposite  opinion  has  been  held  by  some  of  the  Irish  surgeons— viz. ,  the 
two  Porters,  Mr.  Smyly,  Mr.  Butcher,  and  Dr.  Macnamara.  The  last-mentioned 
surgeon  has  published  §  eight  cases,  of  which  six  were  successful,  two  dying  of 
hemorrhage.  

*  At  the  debate  on  Mr.  Shield's  paper,  Mr.  Cripps— a  high  authority— supported 
pressure  in  these  cases.  It  should  be  applied  methodically  according  to  Mr. 
Cripps'  plan  (vide  infra,  p.  1166),  and,  to  secure  asepsis  in  these  most  persistently 
foul  cases,  it  would  be  well  to  try  the  application  of  that  powerful  styptic  and 
disinfectant,  turpentine  (p.  468). 

t  Surgery,  vol.  u.  p.  244.  £  Hunt.  Lect.,  Lancet,  1S74,  vol.  11.  p.  500. 

§  Brit.  Med.  Journ.,  October  5,  1867.  Mr.  G.  H.  Porter  (Dub.  Journ.  Med.  K| 
vol  xxx  N.S.  i860,  p.  302)  reports  three  cases,  and  alludes  to  two  under  bis 
father's  care.  All  were  successful,  though  secondary  hemorrhage  occurred  111  two. 
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It  is  probable,  however,  that,  for  the  reasons  given  above,  ligature  of  the 
external  iliac  will  be  preferred,  especially  as,  nowadays,  antiseptic  precautions  and 
improved  ligatures  will  have  rendered  this  operation  increasingly  safe. 

6  As  a  Preparatory  Step  to  Amputation  at  the  Hip-joint.-The  need  of  h 
has  been  largely  done  away  with  by  the  Furncaux  Jordan  method     Where  this 
fs  not  availablef  one  of  the  other  means  given  at  p.  n35,  ^,  I  ^ink,  be  found 

F  Line'and  Guide.— From  a  point  midway  between  the  anterior 
superior  spine  of  the  ilium  and  symphysis  pubis  to  the  adductor 
tubercle,  and  the  inner  margin  of  the  internal  condyle. 

Another  line  is  sometimes  taken  from  the  centre  of  I  oupart  s 
ligament  (or  a  point  midway  between  the  two  spines)  to  the  inner 
margin  of  the  patella  or  the  front  of  the  internal  condyle,  but 
thatabove  given  is  the  more  correct. 

Relations:  In  Feont. 

Skin ;  fasciae  ;  lymphatic  glands. 
Crural  branch  of  genito-crural.  Sheath. 

Outside.  Inside. 
Anterior  crural.  Septum  of  sheath. 

Common  femoral.         Femoral  vein. 

Behind. 

Sheath. 

Psoas. 

It  is  important  to  note  that  the  common  femoral  is  usually  only 
lh  inch  long,  and  that  from  it  come  off  not  only  the  superficial 
epigastric,  circumflex  iliac,  and  superior  and  inferior  external  pudic, 
but  occasionally  one  of  the  circumflex  arteries  as  well. 


Collateral  Circulation. 

Above. 
Glutasal  and  sciatic, 

Superficial  circumflex  iliac,  with 

Obturator, 

Comes  nervi  ischiadici, 


Below. 

with     Superior  perforating  and  cir- 
cumflex arteries. 
Ascending  branch  of  exter- 
nal circumflex, 
with     Internal  circumflex, 
with     Perforating  of  profunda  and 
articular  of  popliteal. 


Operation. — The  groin  having  been  shaved  and  cleansed,  the  hip 
and  knee  semiflexed,  and  the  limb  abducted  and  rotated  somewhat 
outwards,  an  incision  about  2\  inches  long  is  made  in  the  line  of 
the  artery,  commencing  just  above  Poupart's  ligament.  The  skin 
and  superficial  fascia  having  been  divided,  and  any  overlying  glands 
displaced  or  removed,  any  veins  which  may  be  met  with  descending 
to  join  the  internal  saphena  are  either  drawn  aside  or  tied  between 
double  ligatures  of  chromic  gut.  The  fascia  lata  having  been  opened 
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just  below  Poupart's  ligament,  the  artery  or  its  pulsation  is  felt  for 
the  vessel  exposed  here,  and  the  needle  passed  from  within 
outwards,  care  being  taken  to  avoid  the  crural  branch  of  the 
genito-crur.il,  which  lies  superficial  to  the  artery.  The  neighbour- 
hood of  any  branch  is,  if  possible,  avoided.  The  wound  is  then 
most  carefully  dried  out  and  closed. 

By  another  method  the  artery  is  found  by  an  incision  parallel 
with  the  centre  of  Poupart's  ligament  and  about  £  inch  below  it. 
This  is  recommended  by  Mr.  Porter  and  Dr.  Macnamara  (loc.  supra 
ait).  Of  the  two,  the  first,  in  the  line  of  the  vessel,  is  to  be 
preferred. 

LIGATURE  OF  THE  SUPERFICIAL  FEMORAL  IN 
SCARPA'S  TRIANGLE  (Pigs.  327,  328). 
Indications. 

1 .  Certain  Cases  of  Aneurism  of  the  Popliteal  Artery  or  the 
Femoral  low  down. — Thus  the  ligature  will  probably  be  indicated— 

(a)  where  a  popliteal  aneurism  is  rapidly  growing,  especially  when 

(b)  it  is  on  the  anterior  aspect  of  the  artery  instead  of  behind  or 
at  one  side  of  it,  as  in  the  former  case  the  knee-joint  may  become 
involved  after  very  obscure  symptoms  ;  (c)  when  the  aneurism  is 
fusiform  rather  than  saccular  ;  (d)  when  it  has  very  thin  walls ; 
(e)  when  it  threatens  to  burst,  or  when  this  has  already  happened, 
unless  other  symptoms — e.g.,  gangrene — call  for  amputation; 
(/)  if  visceral  disease — cardiac,  renal,  hepatic — or  an  athero- 
matous condition  of  the  vessels  is  present,  the  surgeon  must 
weigh  carefully  the  question  of  operative  interference :  I  should 
prefer  in  most  cases  a  trial  of  the  ligature  as  likely,  with  the  aid 
of  antiseptic  precautions,  a  modern  ligature  and  primary  union,  to 
entail  less  taxing  of  the  patient's  powers  ;  (g)  where  a  trial  of 
pressure  has  failed,  or  is  certain  to  fail  from  the  irritability  of  the 
patient. 

2.  Wounds. — Nothing  need  be  added  here  to  what  is  said  on 
the  subject  at  pp.  1 1 57  and  1 165. 

3.  For  Haemorrhage  low  down — e.g.,  after  amputation  in  the 
middle  of  the  thigh,  when  other  means  fail  and  the  wound  is  nearly 
united  (p.  1 167).  Two  other  instances  are  given  by  Mr.  Bryant 
(Surgery,  vol.  ii.  p.  417).  One  was  "a  case  of  Mr.  Bransby  Coopt-1-  s 
in  which  a  compound  fracture  of  the  leg  was  complicated  with  a 
laceration  of  the  femoral  artery.  The  artery  was  secured  at  the 
seat  of  injury,  and  repair  went  on  well  in  all  respects.  Mr.  Bransby 
Cooper  has  also  recorded  in  his  Surgical  Essays  a  case  of  fracture 
of  the  femur  in  which  the  femoral  artery  was  ligatured  for  _  a 
ruptured  popliteal  artery,  and  in  which  recovery  took  place  in  six 
weeks."  Each  of  such  cases  must  be  considered  on  its  own  merits, 
but  the  above  shows  what  ligature  of  the  femoral  artery  will  do  in 
appropriate  cases.  _ 

4.  For  Elephantiasis. — Cases  in  which  the  superficial  femoral 
has  been  tied  will  be  found  in  the  Lancet  for  1879,  vol.  i.  p-  445 
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ftnd  RankWs  Abstract  for  i860,  vol.  ii.  p.  193-  The  subject  of 
'^atme  of  tie  main  artery  of  a  limb  for  this  affectum  has  been 

C7  Acute  Inflation  of  the  Knee-joint.-M,  Maunder  brought 
a  case  before  the  Clinical  Society  {Trans.,  vol.  u.  p.  37),  f  which 
at  his  suggestion,  Mr.  Little  had  tied  the  femora  artery  for  acute 
£X  of  ike  knee-joint,  ten  days  after  a  lacerated  wouncL 
The  pain  and  other  acute  symptoms  were  at  once  relieved  and  the 
patient  made  a  good  recovery.  The  antiseptic  treatment  of  wounds 
of  joints,  aided  by  free  incisions,  will,  nowadays,  do  away  with  tne 
need  of  the  above  treatment. 

Line. — That  above  given,  p.  1 161.  . 

Guide.— The  above  line  and  the  inner  border  of  the  sartorius  at 
the  apex  of  the  triangle. 

Relations. — 

In  Front. 
Skin;  superficial  fascia;  glands;  crural 
branch  of  genito-crural  nerve ;  middle 
cutaneous  and  branch  of  internal  cu- 
taneous ;  fascia  lata  ;  sartorius. 

Outside.  Inside. 
Femoral  vein  (below).    Ante-  Femoral  vein  (above), 

rior  crural  nerve,  and  some 
of  its  branches — viz.,  the 
nerve  to  the  vastus  internus, 
and  long  saphenous  nerve. 

Behind. 

Psoas;  pectineus;  adductor  longus;  fe- 
moral vein  (below)  ;  profunda  vein ; 
nerves  to  pectineus. 

Collateral  Circulation. 

Above.  Below. 
Perforating  of  profunda,        with     Lower  muscular  of  femoral, 

articular  of  popliteal,  and 
anterior  tibial  recurrent. 

External  circumflex  of 

profunda,  with     Ditto  ditto. 

Comes  uervi  ischiadici,  with     Perforating  of  profunda  and 

articular  of  popliteal. 

Operation  (Figs.  327,  328). — The  parts  having  been  shaved  and 
cleansed,  the  knee  and  hip  slightly  flexed,  the  thigh  abducted  and 
somewhat  everted,  and  the  leg  resting  on  a  pillow,  the  surgeon, 
seated  or  standing  to  the  right  of  the  affected  limb,  makes  an 
incision  3  inches  long  in  the  line  of  the  artery  (p.  1 161).  This 
should  begin  about  2|  inches  below  Poupart's  ligament,  and  run 
down  to,  and  somewhat  below,  the  apex  of  Scarpa's  triangle,  which 
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lies  usually  4  to  5  inches  below  Poupart's  ligament.    The  skin  and 
superficial  fascia  having  been  divided,  any  small  vessels  are  secured 
and  branches  of  the  saphena  vein  drawn  aside  with  a  strabismus  hook 
or  secured  with  double  chromic-gut  ligatures.    The  deep  fascia  is 
now  slit  up  for  the  whole  length  of  the  wound,  and  the  inner 

margin  of  the  sartorius,  which 
crosses  the  lower  part  of  the 
incision,  identified.  This  is 
then  turned  outwards,  and  so 
held  with  a  blunt  hook  or 
retractor,  while  the  artery  or  its 
pulsation  is  felt  for.  The  wound 
being  now  well  opened  out  with 
retractors  and  carefully  wiped 
out,  the  sheath  is  opened  to  the 
outer  side,  care  being  taken 
to  avoid  the  nerves  in  contact 
with  it — viz.,  the  long  saphen- 
ous, or  the  nerve  to  the  vastus 
internus.  The  artery  having 
been  cleaned,  thoroughly  but 
most  carefully,  on  either  side 
and  behind,  the  needle  is  passed 
from  within  outwards,  being 
kept  very  close  to  the  vessel 
so  as  to  avoid  the  vein  which 
lies  behind  and  internally* 
The  artery  having  been  tied,  the 
ligature  is  cut  short,  drainage 

Ligature  of  the  common  femoral,  and  the  provided  by  horsehair  Or  a 
superficial  femoral  at  the  apex  of  Scarpa s     1      nn    ,    i  t  ,i 

triangle.    The  ligature  in  each  case  has  been     Small  tube,    according   to  the 

passed  from  within  outwards,   (Sediiiot.)        amount  of  disturbance  of  the 

parts,   &c,   and   the  wound 
closed.   The  precautions  given  at  p.  597  for  the  prevention  of 
gangrene  must  be  taken. 
Difficulties  and  Mistakes. 

1.  Wounding  the  Saphena  Vein. — This  may  occur  if  the  incision 
is  made  too  internal.  It  is  always  to  be  avoided  if  possible,  owing 
to  the  troublesome  oedema  which  may  follow.    2.  A  very  broad 


*  The  vein  is  so  frequently  damaged  here,  especially  on  the  dead  subject,  that 
a  few  precautions  may  be  given  as  to  the  best  way  of  avoiding  it.  First,  the 
sheath  must  be  identified  exactly,  and  sufficiently  opened  at  its  outer  part.  It 
will  be  found  of  much  help  in  cleaning  the  vessel  if  one  edge  of  the  cut  sheath 
is  held  by  an  assistant,  while  the  surgeon  has  hold  of  the  other  ;  the  opening  in 
the  sheath  is  thus  made  sure  of  and  retained.  There  must  be  no  needless  dis- 
turbance, or  lifting  up  of  the  vessel  upon  the  needle,  which,  with  the  director, 
must  be  used  with  the  utmost  carefulness.  As  soon  as  the  eye  (and  this  should 
be  at  the  very  end  of  the  needle)  is  seen  to  have  passed  round  the  vessel  the 
ligature  should  be  at  once  seized  and  the  needle  withdrawn. 


ma** 
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Sartorius  3.  Injury  to  the  Femoral  Vein.— This  may  easily  take 
place  if  force  is  used  in  pushing  the  needle  round  an  im- 
perfectly cleaned  artery, 

Fig.  328. 

or  if  the  needle  is  not 
kept  close  to  the  vessel, 
[f  t  he  accident  occur,  the 
surgeon  must  not  persist 
iu  his  attempt  to  tie  the 
artery  at  this  spot,  a 
course  which  will  only 
end  in  his  inflicting  more 
injury  on  the  vein,  but 
finger  -  pressure  being 
made  in  the  lower  angle 
of  the  wound,  the  artery 
is  tied  either  above  or 
below  the  spot  where  the 
vein  has  been  injured. 
As  soon  as  the  artery  is 
secured,  no  further 
haemorrhage  will  take 
place,  but  pressure  may 
be  kept  up  by  means  of 
sterilised  dressings  over 
the  wound  for  a  day  or 
two.*  The  patient  will 
do  well  to  wear  a  Martin's 
bandage  or  an  elastic 
stocking  for  some  time 
after  getting  up.  4.  In- 
cluding one  of  the  nerves 


Dissection  of  parts  concerned  in  ligature  of  the 
femoral  artery  at  the  apex  of  Scarpa's  triangle. 
1.  Fasciae.  2.  Sartorius.  3  and  4.  Superficial  femoral 
artery  and  vein. 


5.  A  matted  condition  of  the  parts  due  to  a  previous  trial  of  com- 
pression. 

Abnormalities  of  the  Femoral  Artery. 

1.  A  double  superficial  femoral,  the  two  trunks  uniting  below  to 
form  the  popliteal.  More  than  one  case  of  this  kind  is  recorded. 
The  persistence  of  pulsation  in  the  aneurism  after  the  first  ligature 
would  lead  to  a  suspicion  of  this  condition.  2.  The  vessel  may  run 
down  at  the  back  of  the  limb. 

LIGATURE    OF    FEMORAL    ARTERY    IN  HUNTER'S 

CANAL   (Fig.   330). — TREATMENT    OF   A  STAB  IN 

MID-THIGH  (Fig.  329). 

Indications  for  Ligature  of  the  Femoral  Artery  in  Hunter's 
Canal. 

1.  Wounds. — These  may  be,  (a)  incised;  (b)  punctured. 


*  If  venous  hsemorrhage  persist,  the  opening  in  the  vessel  should  be  secured 
with  a  chromic-gut  ligature,  or  a  pair  of  Spencer  Wells'  forceps  left  in  situ  (p.  1 158.) 
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(a)  Here,  if  immediate  death  from  haemorrhage  has  been 
arrested,  the  wounded  vessel  must  be  secured.  The  artery  above 
being  compressed  by  an  Esmarch's  bandage  or  the  hands  of  an  assis- 
tant, the  wound  is  enlarged,  clots 
are  sponged  away,  and  the  artery 
tied  above  and  below  the  wound 
in  it  (Fig.  329).  If  the  vein  is 
injured  too  severely  for  a  later- 
ally applied  ligature  (p.  1 1 58),  and 
requires  ligature  in  the  ordinary 
way,  the  patient  or  the  friends 
must  be  prepared  for  the  immi- 
nent need  of  amputation. 

(b)  If  a  punctured  wound  lies 
in  the  line  of  the  artery  (p.  1 161), 
and  if  much  blood  has  been  lost, 
the  main  trunk  is  probably 
injured,  and  the  question  will 
arise,  if  the  bleeding  has  ceased, 
whether  to  cut  down  upon  the 
artery  or  to  trust  to  pressure. 
Mr.  Cripps  (Did.  of  Surg.,  vol.  i. 
p.  525)  advises  that,  if  the  wound 
be  in  the  upper  part  of  the  thigh, 
"the  surgeon  may  enlarge  the 
wound  with  a  good  prospect  of 
finding  the  wounded  vessel  with- 
out an  extensive  or  prolonged 
operation.  If  the  wound  be  in 
the  lower  half  of  the  thigh,  owing 
to  the  greater  depth  of  the  artery 
and  the  possibility  of  its  being 
the  popliteal  which  is  wounded, 
the  search  is  rendered  far  more 
severe  and  hazardous,  and  it 
should  not  be  taken  until  a 
thorough  trial  of  pressure  has 
proved  ineffectual." 
The  following  mode  of  applying  pressure  is  taken  from  Mr. 
Cripps  (loc.  supra  cit.)*  I  would  also  refer  my  readers  to  the 
account  of  punctured  wound  of  the  palm  given  at  p.  23  of  this 
work. 

The  main  vessel  having  been  controlled  above,  the  foot  and  leg 

*  Mr.  Cripps'  account  will  be  found  under  the  heading  of  the  treatment  of 
secondary  hemorrhage  from  the  femoral.  He  draws  attention  to  the  instruo- 
tiveness  of  the  literature  of  this  subject,  as  it  proves  not  only  that  many  cases 
have  been  successfully  treated  by  pressure  from  the  first,  but  that  both  life  and 
limb  have  been  saved  by  pressure  after  the  surgeon  has  failed  to  find  the  artery 
in  the  wound,  or  after  the  iliac  has  been  tied  in  vaiu. 


Incised  wound  of  the  thigh  explored  and 
found  to  involve  the  femoral  artery.  An 
Esmarch's  bandage  should  have  been 
shown  in  situ  above. 
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should  be  carefully  strapped  from  the  toes  to  the  knee,  and  a  band- 
age then  carried  from  the  toes  up  to  the  wound,  and  then,  avoiding 
this  up  to  the  groin,  where  it  is  secured,  spica-fashion,  over  a  pad 
on  the  main  artery.  The  limb  is  then  laid  on  a  long  back  splint 
with  a  foot-piece,  and  secured  to  this  in  au  elevated  position.  The 
wound  having  beeu  cleansed  and  dusted  with  iodoform,  a  graduated 
compress  (p.  24)  is  then  fastened  over  it.  Two  rectal  bougies  are 
then  applied  in  the  course  of  the  artery,  above  and  below  the 
wound,  outside  the  bandage  which  surrounds  the  limb,  so  as  to 
keep  these  segments  of  vessel  empty.  Two  well-padded  lateral 
splints  are  then  secured  with  straps  and  buckles  to  the  thigh. 
Morphia  must  be  given  as  freely  as  is  judicious.* 

2.  Hemorrhage  from  a  Stump  after  Amputation  in  the  Lower 
Third  of  Thigh  or  Knee. — If  clearing  away  the  clots  and  disinfect- 
ing the  stump,  followed  by  well-adjusted  pressure,  and,  this  failing, 
trying  to  find  the  bleeding  point  in  the  flaps,  do  not  suffice,  the 
artery  must  be  tied  above. f 

Line  and  Guide  (p.  1161). 

Relations  : 

In  Front. 

Saphena  vein. 

Skin ;  fascke  ;  sartorius  ;  aponeurosis  between 
vastus  internus  and  adductors. 

Outside.  Inside. 
Vastus  internus  ;  vein  (slightly).      Adductor  longus  and  magnus. 

Femoral  artery  in  Hunter's  canal. 

Behind. 

Femoral  vein  (especially  above). 

Operation  (Fig.  330). — The  knee  and  hip  having  been  flexed,  and 
the  limb  abducted  and  rotated  outwards,  the  surgeon,  seated  com- 
fortably on  the  inner  side  of  the  limb,  makes  an  incision  3^  inches 
long  in  the  line  of  the  artery  in  the  middle  third  of  the  thigh.:}: 
The  skin,  superficial  and  deep  fasciae,  having  been  divided,  and  the 
saphena  vein  drawn  to  one  side  with  a  strabismus  hook,  and 
any  of  its  branches  divided  between  double  chromic-gut  ligatures, 
the  sartorius  is  identified  by  the  direction  of  its  fibres  and  drawn 

*  Mr.  Cripps  advises  that  the  limb  should  be  slightly  raised  on  a  pillow,  and 
partly  bent  at  the  knee  and  thigh.  The  toes  should  be  left  exposed  that  their 
condition  may  be  watched. 

t  I  would  again  refer  my  readers  to  Mr.  Cripps'  article  (Loc.  supra  cit.,  p.  526). 
He  points  out  that  a  decision  between  opening  the  flaps  or  ligaturing  the  main 
vessel  high  up  must  depend  on  the  amount  of  union,  and  that  if  the  flaps  muse 
be  opened  and  the  vessel  sought  for  before  there  is  much  firm  union,  as  in  the 
first  fortnight,  a  director  should  be  used  rather  than  a  knife,  and  that  if  the 
vessel  is  found,  its  soft  condition  will  require  very  gentle  tying. 

+  This  incision  must  not  be  made  too  low  down.  Its  centre  should  correspond 
to  the  centre  of  the  thigh. 
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to  the  inner  side.  The  canal  is  next  opened  by  dividing  the 
aponeurotic  roof,  and  the  artery  or  its  pulsation  felt  for.  This 
vessel  will  be  found  closely  connected  to  its  vein,  which  lies 

Fig.  330. 


Ligature  of  the  femoral  artery  in  Hunter's  canal.  The  surgeon  standing  out- 
side finds  the  furrow  between  the  adductors  and  the  quadriceps,  and  then  makes 
an  incision  in  the  line  given  at  p.  ti6i.  The  lower  lip  of  the  wound  having  been 
depressed  with  the  left  thumb,  the  deep  fascia  is  divided  on  a  director.  (Farabeuf. ) 

behind  it,  while  the  saphenous  nerve  crosses  it  from  without 
inwards.  The  artery  having  been  most  carefully  cleaned  all  round, 
the  ligature  may  be  passed  from  either  side,  as  is  found  most 
convenient.* 

Causes  of  Failure  after  Ligature  of  the  Femoral. 

I.  Gangrene.  2.  Secondary  Haemorrhage. — If  pressure  fail,  an 
attempt  must  be  made  to  re-tie  the  vessel,  and,  this  not  succeeding, 
the  limb  must  be  amputated.  3.  Suppuration  of  the  Sac  of  an 
Aneurism. — This  is  very  rare.  4.  Recurrent  Pulsation  in  the 
Aneurism.— The  premature  softening  of  catgut,  especially  in  a 
septic  wound,  must  always  be  remembered  as  a  possible  cause  of 
this.  Pressure  failing,  the  artery  may  be  tied  lower  down.  5.  A 
very  rare  complication  is  the  formation  of  an  aneurism  at  the  seat 
of  ligature.   

*  Much  difficulty  will  be  met  with  in  tying  the  femoral  artery  in  Hunter's 
canal  unless  the  line  of  the  artery  (p.  1 161)  is  strictly  followed.  A  common  mis- 
take is  to  make  the  incision  too  far  out,  thus  exposing  the  fibres  of  the  vastus 
internus,  which  run  downwards  and  outwards,  instead  of  those  of  the  sartorms, 
which  run  downwards  and  inwards  (Smith  and  Walsham,  Man.  o/Oper.Surg.,  p.  S3). 
Sir  J  E.  Erichsen  {Surgery,  vol.  ii.  p.  250),  who  gives  as  the  line  of  the  artery, 
one  drawn  from  a  point  exactly  midway  between  the  anterior  superior  spine  ana 
the  symphysis  pubis  to  the  most  prominent  part  of  the  internal  condyle  insists 
on  the  need  of  making  the  incision  a  finger's-breadth  internal  to  this.  The  line 
which  I  have  given  above  will  be  found  sufficiently  internal. 
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AMPUTATION  THROUGH  THE  THIGH. 

(Figs.  331-3340 

Practical  Points  in  Amputation  of  the  Thigh. — As  the  soft 
parts  behind  are  more  bulky  than  those  in  front,  and  as  it  is 
desirable  to  place  the  bone  as  near  as  possible  in  the  centre  of  the 
soft  parts,  the  back  of  the  thigh,  in  the  case  of  a  bulky  limb,  may 
be  supported  by  the  hand  of  an  assistant  during  the  first  introduc- 
tion of  the  knife  to  form  the  anterior  flap  (Skey).  Amputation 
should  always  be  performed  as  low  down  as  possible,  not  only  to 
avoid  shock  and  to  secure  as  long  a  stump  as  possible  for  the  arti- 
ficial limb,  but  also  to  secure  as  much  as  possible  of  the  rectus 
femoris.  This  muscle  is  a  most  important  agent  by  which  the 
thigh  is  put  forward  in  stepping.  Its  division  does  not  preclude 
the  retention  of  its  office,  as  it  acquires  a  sufficient  adhesion  to  the 
material  of  the  stump  to  answer  every  useful  purpose,  as  an  agent 
in  the  flexiou  of  the  thigh  on  the  pelvis,  though  that  of  extension 
of  the  leg  be  destroyed  (Skey,  Oper.  Surg.,  p.  391). 

Different  Methods. — The  following  five,  which  will  give 
ample  choice,  will  alone  be  decribed  here  ;  the  first  is  especially 
recommended : 

I.  Mixed  Antero-posterior  Flaps  and  Circular  Division  of 
the  Muscles.  II.  Antero-posterior  Flaps  by  Transfixion. 
III.  The  Circular  Method.  IV.  Rectangular  Flaps. 
V.  Lateral  Flaps. 

I.  Mixed  Antero-posterior  Flaps  and  Circular  Division  of 
the  Muscles  (Fig.  331). — By  the  term  mixed  is  meant  an  anterior 
flap  of  skin  and  fasciae  raised  from  without,  and  a  posterior  one 
made  by  transfixion.  The  anterior  is,  wherever  practicable,  made 
the  longer  of  the  two. 

This  method  has  the  following  great  advantages :  (1)  The  longer 
anterior  flap  falls  well  over  the  bone,  and  thus  keeps  the  scar 
behind ;  (2)  Being  raised  from  without  inwards,  it  can  be  taken 
from  the  neighbonrhood  of  the  knee-joint  and  patella ;  (3)  It  is 
a  most  expeditious  method,*  almost  as  quick  as  that  by  double 
transfixion  flaps  ;  (4)  It  is  suited  to  all  cases,  save  perhaps  those 
of  very  muscular  thighs,  where  the  surgeon  should  be  careful  to 
take  only  part  of  the  muscles  behind  as  he  transfixes,  or  else  should 
raise  his  posterior  flap  also  from  without  inwards;  (5)  It  gives 
good  drainage. 

Operation. — The  femoral  artery  having  been  controlled  with  an 
Esmarch's  bandage, t  the  limb  being  brought  over  the  ed^e  of 
the  table,  and  supported  by  an  assistant,  who  has  bandaged  the 
damaged  or  diseased  part  to  give  his  hands  a  firmer  grip,  and  to 
prevent  their  becoming  septic ;  the  opposite  ankle  being'  tied  to 


*  As  in  railway  and  other  accidents. 

t  If  the  surgeon  is  amputating  very  high  up,  the  method  given  in  the  account 
ot  amputation  at  the  hip-joint  (p.  11 30)  may  be  used. 

4  E 


t 
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tlie  table,and  the  parts  duly  cleansed,  the  surgeon  standing  to  the 
right  side  of  the  limb  to  be  removed,  places  his  left  index  and 
thumb  on  either  side  of  the  limb,  at  the  level  where  he  intends  fco 
saw  the  bone,*  and  sinking  the  point  of  his  knife  through  the  skin 
just  below  the  former  and  rather  below  the  centre  of  the  outer  or 
inner  aspect  of  the  limb,  as  the  case  may  be,  carries  it  rapidly 
down  for  about  4 J  inches,  and  then  sweeps  it  across  the  limb  with, 
a  broad,  not  pointed,  convexity,  and  carries  it  up  along  the  side 
nearest  to  him  as  far  as  his  thumb.  This  flap  is  then  quickly  dis- 
sected up  of  skin  and  fascias,  and  the  knife,  being  sent  across  the 
limb,  behind  the  bone,  cuts  a  posterior  flap  almost  as  long  as  the 

Fig.  331. 


The  knife  should  have  been  inserted  here  from  the  inner  side. 


anterior,  the  knife  being  used  with  a  rapid  sawing  movement,  and 
driven  at  first  straight  down  parallel  with  the  bone,  and  then 
sharply  brought  out  through  the  skin.  ? 

The  flaps  being  held  out  of  the  way  with  the  surgeon  s  letthand,T 
the  soft  parts  around  the  femur  are  next  severed  with  circular 
sweeps  %  (p.  1 173),  till  the  bone  is  exposed,  when  one  more  farm 
sweep  divides  the  periosteum. § 

The  saw  is  now  placed  with  its  heel  on  the  bone  and  draw 
towards  the  operator  once  or  twice  with  firm  pressure  so  as  to 
make  one  groove,  and  one  only.  With  a  few  sharp  sweeps  the 
bone  is  next  severed,  care  being  taken  to  use  the  saw  lightly  tor 
fear  of  splintering  the  linea  aspera,  and  to  use  the  whole  lengto 
of  the  instrument.    At  this  time  the  limb  must  be  kept  steady  and 


m 

■n 
to 


*  The  finger  and  thumb  should  not  be  shifted  till  the  anterior  flap  is  marked  | 

°U+  And  also  pressed  firmly  upwards,  so  as  to  enable  the  saw  to  be  applied  as 
high  up  as  possible.    If  the  limb  is  bulky  an  assistant  must  help  here. 

?  This  requires  really  forcible  use  of  the  knife,  the  muscles  behind  the  bone 
tending  to  be  pushed  before  the  knife  rather  than  divided  by  it. 

§  This  final  cut  should  be  a  little  above  the  base  of  the  flaps,  in  order  that  the 
sawn  femur  may  lie  well  buried  in  soft  parts. 
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straight,  the  assistant  neither  raising  it,  which  will  lock  the  saw, 
nor  depressing  it,  which  will  splinter  the  femur  when  this  is  partly 
divided. 

If  the  surgeon  decide  to  make  his  posterior  Hap  also  of  skin  and 
fascise,  he  must  have  the  limb  raised,  and  first  looking  over  and 
then  stooping  down,  marks  out  a  skin  flap  about  3-  the  length  of 
the  anterior ;  this  is  then  dissected  up,  and  the  operation  com- 
pleted as  before. 

In  addition  to  the  femoral  vessels,  the  anastomotica,  and  de- 
scending branch  of  the  external  circumflex,  some  muscular 
branches  will  require  attention  ;  and  one  of  these  last  may  give 
some  trouble  from  its  position  close  to  the  bone,  in  contact  with  the 
linea  aspera.* 

In  amputations  of  the  thigh  accompanied  by  grave  shock,  no 


Fig.  332. 


needless  time  should  be  lost  in  looking  for  vessels,  save  the  femoral 
and  any  other  large  branch  which  can  be  seen.  Firm  bandaging 
and  raising  the  stump  will  suffice.  It  is  well  to  partially  relieve 
the  tightness  of  the  bandages  in  a  few  hours  by  nickino-  them. 
Very  few  sutures  should  be  used  in  these  cases  of  shock,  or  in 
those  where  the  soft  parts  are  sinus-riddled. 

II.  Transfixion  Flaps  (Fig.  332).— Advantage.— Great  rapidity. 
disadvantages.— Those  given  at  p.  57,  on  a  large  scale.  This 
method  may  be  used  where  great  speed  is  needed,  as  in  a  double 
amputation  after  a  railway  accident,  or  where  many  wounded 
require  attention,  as  after  a  great  battle.  It  is  also  adapted  to  the 
wasted  muscles  of  a  patient  who  has  long  suffered  from  some  chronic 


<  Ihe  following  points  deserve  attention  in  tying  the  femoral  vessels  •  (i)Nofc 
to  include  the  saphenous  nerve  ;  (2)  the  tendency  of  the  vessels  to  slip  up  if  the 
point  of  their  division  passes  through  Hunter's  canal ;  (3)  if  the  vessels  are 
atheromatous,  they  must  not  he  tied  too  tightly.  A  carbolised  silk  ligature  not 
too  fine,  should  be  employed  now,  and  care  should  be  taken  to  include  a  little  of 
the  soft  parts  so  as  to  prevent  the  ligature  cutting  through. 
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disease  of  knee  or  leg,  but  even  here  it  is  inferior  to  the  mixed 
method. 

Operation.— The  preliminary  steps  given  at  p.  1 169  being  taken, 
the  surgeon,  standing  to  the  right  side  of  either  limb,  with 
his  left  index  and  thumb  marking  the  site  of  his  intended  bone- 
section,  raises  with  his  hand  the  soft  parts  on  the  front  and  sides 
of  the  'thigh,  and  sends  his  knife  across  the  limb  in  front  of  the  1 
femur  The  knife  should  be  entered  well  below,  so  as  to  get  as 
large  an  anterior  flap  as  possible,  and,  at  its  entry,  should  he 
pushed  a  little  upwards  so  as  to  go  easily  over  the  bone.  An 
anterior  flap  is  then  cut  4  to  4$  inches  long,  with  a  broadly 
curving  almost  square  extremity,  and  not  too  thin  at  its  edge. 
This  being  raised  by  the  surgeon  or  an  assistant,  the  knife  is 

Fig.  333. 


Circular  amputation  of  the  thigh  to  show  the  greater  retraction  of  the 

muscles  behind. 

now  passed  behind  the  bone,  and  a  posterior  flap  cut  of  the  same 
length  as  the  anterior,  the  making  of  this  flap  being  somewhat 
facilitated  by  drawing  the  soft  parts  on  the  back  of  the  limb  away 

Z  limb  be  very  bulky,  the  knife  should  be  kept  well  away 
from  the  bone,  especially  behind  it,  and  not  as  in  ^4/  ^ 
the  more  superficial  muscles  only  will  be  included  m  the  posterior 

^Lth  flaps  having  been  retracted  the  —ug^ ^J^  ™ 
severed  with  circular  sweeps,  and  the  rest  of  the  operation  com 
3  It  d,  as"  p.  1 170,  but  with  ^^^^^^^ 
more  need  of  trimming  some  of  the  ^f^Xill  ^l  ^ 

ILL  The  Circular  Method.— I  may  here  state  br « 
method  is,  nowadays,  considered 

*  While  dresser  to  the  late  Mr.  Poland,  I  once  saw  the  femoral  vessels  spUt  for 
about  3i  inches  by  his  rapid  hands.    This  braver,  the 

operation  at  Guy's  Hospital.    He  was  even  then  facmg  with  q 
bronchitis  which  ,a  very  few  days  later,  ended  his  life. 
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Fig.  334. 


flap-method  has  the  following  advmtUges:  (1  It  1S  most  generally 
•applicable-,'.//.,  in  parts  not  circular  and  at  the  joints.*  (2)  By  it 
the  surgeon  can  better  adapt  his  skin  covering  to  his  needs-,,,/. , 
when  the  skin  is  less  available  on  one  aspect  of  the  limb  than  on 
another  (3)  There  is  less  risk  of  a  conical  stump  ;  and  (4)  ot  a 
cicatrix  adherent  to  the  bone.  The  great  advantage  of  the  circular 
method— viz.,  that  the  vessels  and  nerves  are  cut  square,  and  that, 
thus,  the  former  retracting  more  easily,  fewer  need  securing,  while 
there  is  less  risk  of  bulbous  ends  forming  on  the  latter,  is  attained 
by  the  mixed  method  of 
skin  flaps  and  circular 
division  of  the  muscles  as 
advised  at  p.  1 169.! 

The  circular  method  is 
only  to  be  adopted  here 
in  the  case  of  the  lower 
third  of  wasted  thighs,  or 
in  those  of  young  sub- 
jects. Even  here  the 
greater  tendency  of  the 
posterior  muscles  to  re- 
tract (Fig.  350)  must  be 
met  by  cutting  them 
about  f  inch  longer  than 
those  in  front. 

While  this  operation 
is  for  the  above  reasons 

not  recommended  in  practice,  it  may  be  made  use  of  in  the  lower 
third  of  the  thigh,  in  the  cases  mentioned  above.  On  the  dead 
subject  the  student  who  has  not  had  a  chance  of  performing  it 
upon  the  arm  may  make  use  of  it  here. 

Operation. — As  this  method  has  been  described  in  detail  at 
p.  ioi,J  it  will  be  only  briefly  given  here.  The  preliminaries  are 
those  already  given.  The  surgeon  standing  to  the  right  of  the 
limb,  the  assistant,  who  stands  on  the  opposite  side  to  him,  but 
nearer  the  trunk,  draws  up  the  skin  with  both  hands.  The 
surgeon,  stooping  a  little,  passes  his  knife  first  under  the  limb, 
then  above,  across,  and  so  around  it  till  by  dropping  the  knife  ver- 
tically the  back  of  the  instrument  looks  towards  him,  while  its 


Inner  aspect  of  the  stump  of  a  left  thigh,  amputated 
by  the  circular  method.  The  powerful  tendency  of 
the  posterior  muscles  to  retract  has  not  been  allowed 
for,  and  the  stump,  in  consequence,  is  conical. 
( Farabeuf. ) 


*  To  these  it  may  be  added,  that  the  circular  method  is  nob  adapted  to  a  case 
where  the  skin  is  matted  to  the  subjacent  muscles. 

t  One  more  advantage  of  the  flap-method  is  the  greater  rapidity,  especially 
when  transfixion  is  employed,  though  this,  in  these  days  of  anaesthetics,  is  only 
of  importance  in  a  few  cases. 

$  If  it  be  objected  that  the  plan  here  given  of  turning  up  a  cuff-like  flap  is 
likely  to  lead  to  sloughing,  I  would  reply  that  this  is  not  so  in  these  days  of 
antiseptic  surgery.    If  sloughing  is  dreaded,  a  little  more  time  should  be  taken 
in  dissecting  up  a  thin  layer  of  muscle,  so  as  to  secure  the  deep  fascia,  and  thus  a 
better  vascular  supply. 
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heel  rests  on  that  side  nearest  to  him.  He  then  makes  a  circular 
sweep  around  the  thigh,  this  being  aided  by  the  assistant  who  has 
charge  of  the  limb,  rotating  it  so  as  to  make  the  soft  parts  meet 
the  knife.  The  surgeon  then  taking  hold  of  the  edge  of  the  inci- 
sion dissects  up  a  cull-like  flap,  about  4^,  inches  in  length,  cutting 
it  of  even  thickness  all  round  the  limb.  The  flap  is  then  fold d 
back,  and  the  remaining  soft  parts  divided  with  circular  sweeps  of 
the  knife.  In  doing  this,  the  greater  contraction  of  the  hamstring 
muscles  must  be  remembered  (Fig.  334),  and  these  muscles  cut 
rather  longer  than  those  in  front.  Care  must  be  taken,  if  it  is 
thought  needful,  after  making  the  circular  sweeps,  to  free  thebomi 
higher  up,  and  so  to  secure  its  being  well  buried  in  the  soft  parts, 
but  not  to  prick  the  already  divided  femoral  vessels  which  lie  in 
close  proximity  to  the  femur  in  the  lower  third. 

IV.  Rectangular  Flaps  of  Mr.  Teale. — This  method  is  fully 
described  p.  1225.  It  is  not  recommended  here  as  it  is  expensive, 
involving  division  of  the  bone  nearer  to  the  trunk  than  other 
methods.  (1)  Owing  to  the  bulkiness  of  the  long  anterior  flap,  it 
is,  here,  especially  difficult  to  fold  and  adjust  it  at  the  conclusion 
of  the  operation,  and,  still  more  so,  to  keep  it  adjusted  if  primary 
union  fails.  (2)  Its  chief  advantages,  that  of  keeping  the  end  of 
the  bone  well  buried,  and  of  cutting  the  vessels  and  nerves  clean 
and  square,  are  also  sufficiently  attained  by  the  other  flap  methods 
already  given,  especially  the  mixed  method  (p.  1 169). 

V.  Lateral  Flaps. — This  method  has  certain  grave  objections 
here.  (1)  The  sawn  femur,  tilted  upwards  by  the  ilio-psoas,  is 
very  liable  to  press  against  the  upper  angle  of  the  flaps,  and  to 
come  through  at  this  spot  and  necrose.  (2)  If  this  does  not  take 
place,  the  bone  often  adheres  to  the  cicatrix  here,  while  the  flaps 
hang  down  and  away  from  it. 

It  should  only  be  made  use  of  when  no  other  method  is  avail- 
able, as  in  a  case  where,  owing  to  the  condition  of  the  soft  parts, 
flaps  can  only  be  got  by  making  one  long  external  and  a  short  in- 
ternal, or  vice  versd. 

Operation. — This  method  will  be  found  fully  described  at 
p.  1224. 

AMPUTATIONS  IMMEDIATELY  ABOVE  THE  KNEE- 
JOINT  (Figs.  335-343)- 

Methods. 

i.  Carden's  (Figs.  335,  336,  337).  ii.  Gritti's  Trans-condyloid 
(Figs.  338,  340,  342).  iii.  Stokes'  Supra-condyloid,  an  important 
modification  of  the  above  (Figs.  339,  341,  343)- 

All  the  above,  but  especially  the  two  latter,  possess  the  following 
advantages  (which  they  share  with  amputation  through  the  knee- 
joint)  over  amputation  through  the  thigh,  viz. : 

I.  The  patient  can  bear  his  weight  in  walking  on  the  face  ot 
his  stump ;  thus,  he  is  not  compelled  to  take  his  bearing  from  the 
tuberosity  of  the  ischium,  or  to  walk  as  if  he  had  an  ankylosed 
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hiu-ioint  (Stokes),  as  is  the  case  after  amputation  of  the  thigh, 
where  the  stump  is  ever  liable  to  be  fretted  by  the  slightest  pressure 
on  it  2.  Very  good  power  of  adduction  over  the  artificial  limb 
remains.  Every  surgeon  must  have  noticed  how  badly  off  a  patient 
is  in  this  respect  after  an  ordinary  amputation  through  the  thigh. 
By  these  methods  the  adductors  are  left  almost  intact,  even  to 
part  of  the  strong  vertical  tendon  of  the  adductor  magnus,  the 
result  being  that  the  balance  between  the  adductors  and  the 
abductors  of  the  thigh  remains  practically  undisturbed,  and  the 
patient  when  walking  has  none  of  that  difficulty  (which  is  seen 
after  thigh  amputations)  of  bringing  the  limb  which  he  has  swung 
forwards  in  again,  under  the  centre  of  gravity.*  3.  The  medul- 
lary canal  is  not  opened ;  on  this  account  there  is  _  less  risk  of 
necrosis  and  osteo-myelitis  if  the  stump  becomes  septic.  4.  There 
is  less  shock,  because  (a)  the  limb  is  removed  farther  from  the 
trunk,  (&)  the  muscles  are  divided  not  through  their  vascular 
bellies,  but  through  their  tendons. 

i.  Carden's  Amputation  (Figs.  335,  336,  337)- 

Advantages.—  This  valuable  amputation  has  some  points  in  common  with 
Syme's  amputation  at  the  ankle-joint.  In  both  the  bone-section  is  made  not 
through  a  medullary  canal  but  through  vascular,  quickly  healing  cancellous 
tissue ;  in  both,  the  skin 
reserved  for  the  face  of 
the  stump  has  been  used 
to  pressure,  though  not 
equally  so,  for  the  skin 
preserved  in  the  ankle-am- 
putation is  thick  and 
callous,  in  the  other  thinner 
and  more  sensitive. 

Sir  J.  Lister  (System  of 
Surgery,  vol.  iii.  p.  705)  thus 
recommends  this  amputa- 
tion :  "  This  operation,  when  contrasted  with  amputation  in  the  lower  third  of 
the  thigh,  presents  a  remarkable  combination  of  advantages.  It  is  less  serious  i  n 
its  immediate  effects  upon  the  system,  because  a  considerably  smaller  quantity 
of  the  body  is  removed,  and  also  because  the  limb,  being  divided  where  it  consists 
of  little  else  than  skin,  bone,  and  tendons,  fewer  blood-vessels  are  cut  than  when 
the  knife  is  carried  through  the  highly  vascular  muscles  of  the  thigh  ;  the 
popliteal  and  one  or  two  articular  branches  being,  as  a  general  rule,  all  that 
require  attention,  so  that  loss  of  blood  is  much  diminished.  In  the  further  pro- 
gress of  the  case  the  tendency  to  protrusion  of  the  bone,  which  often  causes  in- 
convenience in  an  amputation  through  the  thigh,  is  rendered  comparatively  slight 
by  the  ample  extent  of  the  covering  provided,  and  also  by  the  circumstance  that 
the  divided  hamstrings  slip  up  in  their  sheaths,  so  that  the  posterior  muscles 
have  comparatively  little  power  to  produce  retraction.  The  superiority  of  the 
operation  is  equally  conspicuous  as  regards  the  ultimate  usefulness  of  the  stump, 
which,  from  its  great  length,  haB  full  command  of  the  artificial  limb,  while  its 
extremity  is  well  calculated  for  sustaining  pressure,  both  on  account  of  the 


Fig.  335- 


(Carden.) 


*  The  importance  of  the  preservation  of  the  quadriceps  extensor,  given  by  the 
Stokes-Gritti  method,  need  only  be  alluded  to. 
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breadth  of  the  cut  surface  of  the  bone  divided  through  the  condyles,  and  from 
the  character  of  the  skin  habituated  to  similar  treatment  in  kneeling.  Consider- 
ing therefore  that  this  procedure  can  be  substituted  for  amputation  of  the  thigh 
in  the  great  majority  of  cases  both  of  injury  and  disease  formerly  supposed  to 
demand  it,  'Carden's  operation'  must  be  regarded  as  a  great  advance  in 
surgery."  * 

Disaduantarjes.— The  chief  of  these  is  the  sloughing  of  the  long  anterior  flap 
which  may  occur,  "in  spite  of  faultless  operating,"  especially  if  the  skin,  0f 


Fig.  336. 


Fie  337. 


(Carden.) 


.VCy, 


which  it  chiefly  consists,  has  been  damaged  by  injury  or  disease,  or  if  the  patient 
be  old  or  weakly,  thus  leading  to  an  adherent,  tender  scar,  and  a  useless  stump. 

Operation.— According  to  its  introducer  this  amputation  consists  in  remov- 
ing a  rounded  flap  from  the  front  of  the  joint  (Figs.  335,  336,  337),  dividing  every, 
thing  else  straight  down  to  the  bone,  and  sawing  this  slightly  above  the  plane  of 
the  muscles. 

The  operator,  standing  on  the  right  side  of  the  limb,  takes  it,  between  his  left 
forefinger  and  thumb,  at  the  spot  selected  for  the  base  of  the  flap,+  and  enters 
the  point  of  his  knife  close  to  his  finger,  bringing  it  round  through  the  skin  and 
fat  below  the  patella  to  the  spot  pressed  by  his  thumb,  then  turning  the  edge 
downwards  at  a  right  angle  with  the  line  of  the  limb,  he  passes  it  through  to  the 
spot  where  it  first  entered,  cutting  outwards  through  everything  behind  the  bone. 
The  flap  is  then  reflected,  and  the  remainder  of  the  soft  parts  divided  straight 
down  to  the  bone  ;  the  muscles  are  then  slightly  cleared  upwards,  and  the  saw 
applied  "through  the  base  of  the  condyles."  The  projecting  part  of  the  femur 
may  be  rounded  off.  Where  there  is  any  doubt  about  the  vitality  of  the  large 
anterior  flap,  a  short  posterior  one  should  be  made,  the  anterior  one  thus  not 
needing  to  be  so  long  (Fig.  353). 

ii.  Gritti's  Trans-condyloid  (Figs.  338,  340,  342).  iii.  Stokes' 
Supra-condyloid  Amputation  (Figs.  339,  341,  343). 

For  fuller  information  on  the  above  amputations  I  would  refer 
my  readers  to  a  paper  I  contributed  to  the  G-uy's  Hosp.  Reports, 
vol.  xxiii.  p.  211,  1878.    The  objections  to  amputation  through 

*  Other  advantages  given  by  Mr.  Carden  are,  the  favourable  position  of  the 
stump  for  dressing  and  drainage  ;  its  painlessness,  the  chief  nerves  being  cut 
high  up  and  slipping  upwards  out  of  the  way ;  and  the  cicatrix  being  drawn  clear 
of  the  point  of  the  bone,  and  out  of  reach  of  pressure. 

f  This  corresponds  with  the  upper  border  of  the  patella,  the  limb  being  ex- 
tended. The  lower  margin  comes  down  to  the  tubercle  of  the  tibia,  as  in 
Fig.  335.    (See  also  Brit.  Med.  Journ.,  1864,  vol.  i.  p.  416.) 
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the  knee-joint,  whether  by  a  long  anterior,  or  long  posterior  flap, 
L  o-iven  at  p.  1 1 82.  Amputation  through  the  knee-joint  by 
Steral  flaps  gives  excellent  results,  but  in  this  method  the  inci- 
sions are  carried  into  the  leg  below  the  tibial  tuberc  e ;  m  the  two 
amputations  mentioned  above  this  level  is  not  trenched  upon  and 
every  surgeon  knows  that  after  a  severe  compound  fracture  ot  the 
leo-  an  inch  or  two  more  or  less  of  damage  to  the  soft  parts  in  the 
upper  third  of  the  leg  makes  a  most  important  difference  as  to 
where  he  can  amputate. 

The  two  methods  are  often  confused.  Between  them  there  is 
this  all-important  difference :  in  Gritti's,  the  section  of  the  femur 


Fig.  338. 


Fig.  339. 


Gritti's  trans-condyloid  section  of  the 
femur,  leaving  a  surface  much  too  long  and 
large  for  the  sawn  patella  to  fit. 


Stokes'  supra-condyloid  section  of  the 
femur,  leaving  a  surface  much  more  easily 
fitted  by  the  sawn  patella. 


is  made  through  the  condyles;  in  Stokes',  at  least  \  inch,  above  them. 
In  other  words,  the  one  operation  is  trans-,  the  other  snpra-con- 
clyloid. 

On  this  point  great  stress  has  been  laid,  and  very  rightly,  by  Sir 
W.  Stokes,  and  a  comparison  of  the  two  operations  will  convince 
every  one  that  he  is  correct.  If  the  section  of  the  femur  be  made 
through  the  condyles  (Figs.  338,  340),  the  sawn  patella  will  not  fit 
down  into  place.  It  will  either  be  drawn  up  altogether  on  to  the 
front  of  the  femur,  or  else  will  project  forwards,  somewhat  like  the 
half-open  lid  of  a  box  (Pigs.  340,  342),  at  an  angle  to  the  broad  sawn 
surface,  which  is  also  too  large  for  it  to  cover,  and  across,  and  off 
which  it  is  liable  to  be  shifted  by  the  contraction  of  the  quadriceps, 
if  it  has  been  found  possible  to  get  it  into  place.  To  effect  this,  an 
amount  of  force  will  be  required  which  is  almost  certain  to  result 
in  bruising  of  the  cut  periosteum  on  the  edge  of  the  femur,  and 
consequent  necrosis.  If,  on  the  other  hand,  the  saw  is  made  to 
pass  a  full  inch  above  the  condyles  (Fig.  339),  the  patella  will  fall 
readily  into  place  (Fig.  341),  it  will  cover  more  completely  the  now 
smaller  surface  of  the  femur,  and  will  remain  easily  in ,  situ  here, 
the  flaps  when  brought  together  presenting  the  appearance  shown 
in  Fig.  343. 
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Operation. — An  Esmarch's  bandage  having  been  applied,  the  limb 
brought  over  the  edge  of  the  table  and  supported,  and  the  opposite 
one  secured  out  of  the  way,  the  surgeon  standing  to  the  right  of  the 
limb,  with  his  left  index  and  thumb  marking  the  base  of  the  Hap, 


showing  the  patella  hitched  and  requiring  force  to 
adapt  it  to  the  femur,  which  is  now  too  long  as 
well  as  too  broad. 


makes  an  incision  commencing  (on  the  left  side)  an  inch  above  and 
rather  behind  the  external  condyle,  carried  vertically  downwards  to 
a  point  opposite  to  the  tibial  tubercle,  then  broadly  curved  across 
the  leg  and  carried  upwards  to  a  point  opposite  to  that  from  which 

it  started.     This  flap 
FlG-  343-  having  been  dissected 

upwards,  together  with 
the  patella  (after  sec- 
tion of  the  ligamentum 
patellas),  a  posterior 
flap  is  cut  nearly  as 
long  as  the  anterior. 
This  may  be  effected 
in  one  of  two  ways, 
either  by  the  surgeon 
looking  over  and  then 
stooping  a  little  (the 
limb  being  now  raised), 
next  drawing  the  knife 


Appearance  of  the  stump  in  aStokes-Gritti's  amputation. 
The  patella  has  come  easily  into  place.  The  drainage-tube 
shown  might,  in  many  cases,  be  dispensed  with. 


from  without  inwards  across  the  popliteal  space,  thus  marking  out 
and  then  dissecting  up  a  skin  flap,  or  by  transfixing  and  cutting 
the  flap  from  within  outwards.  Of  the  two  I  prefer  the  first:  the 
latter  is  the  speedier,  but  less  suited  to  bulky  limbs.  The  flaps 
being  retracted,  the  soft  parts  are  cut  through  with  a  circular 
sweep  a  full  inch  above  the  articular  surface  of  the  femur,  the  bone 
is  then  sawn  through  here,  and  the  limb  removed.  The  posterior 
surface  of  the  patella  is  next  removed  with  a  metacarpal  or  small 
Butcher's-saw.    This  last  step  is  the  only  difficult  one  in  the 
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operation,  owing  to  the  mobility  of  the  bone ;  it  will  be  facilitated 
by  an  assistant  with  both  his  hands  everting  and  projecting  the 
under  surface  of  the  anterior  flap,  so  as  to  make  the  patella  stand 
out  from  it,  . 
The  vessels — popliteal,  one  or  two  articular  and  the  anastomotic 

 having  been  secured,  drainage  is  provided,  and  the  flaps  are 

brought  together  with  numerous  points  of  suture,  save  at  the  angles 
(Fig.  343)- 

Where  the  flaps  are  cut  of  proper  length  and  the  femur  is  sawn 
at  the  proper  height,  it  is  quite  exceptional  for  the  patella  not  to 
ride  easily  in  situ.  If  there  seem  any  doubt  on  this  point,  or  if  the 
patient  is  very  muscular,  additional  security  may  be  given — (a)  By 
passing  sutures  of  chromic  gut  or  carbolized  silk  between  the 
tissues  on  the  under  surface  of  the  anterior  flap,  at  the  edges  of  the 
patella,  and  the  soft  parts  in  the  posterior  flap  (avoiding  the 
vicinity  of  the  large  vessels)  ;  (b)  by  wiring  or  pegging  the  bones  ; 
(r)  by  dividing  the  rectus  muscle  on  the  under  surface  of  the 
anterior  flap.  Of  these,  wiring  or  pegging  is  the  best ;  the  pegs 
must  be  scrupulously  clean.  They  should  be  well  boiled  before- 
hand in  a  solution  of  hydr.  perch.  An  ordinary  bradawl,  also  rendered 
aseptic,  will  be  found  quite  as  efficient  as  a  drill. 


REMOVAL  OF  AN  EXOSTOSIS  FROM  NEAR  THE 
ADDUCTOR  TUBERCLE* 

As  these  growths  are  by  no  means  uncommon  in  adolescents,  this  operation 
will  be  briefly  described  here.  Aseptic  excision  has  now  replaced  any  other 
operation  such  as  subcutaneous  fracture. 

Operation. — The  parts  having  been  thoroughly  cleansed,  the  knee  is  flexed  so 
as  to  bring  down  the  synovial  membrane,  and  the  limb  placed  on  its  outer  side.  A 
free  incision,  about  3A  inches  long,  is  made  over  the  growth,  down  to  the  vastus 
internus,  and  any  superficial  vessels  attended  to.  The  muscular  fibres  are  then 
cleanly  cut  through, f  and  the  bluish-grey  cartilage  which  caps  the  swelling  now 
comes  into  view.J  Any  muscular  branches  being  now  carefully  secured,  and  the 
wound  sponged  dry,  the  cut  vastus  is  pulled  aside  with  retractors,  and  the  growth 
being  thoroughly  exposed  it  is  shaved  off  with  an  osteotome  or  chisel,  leaving 
exposed  cancellous  tissue.  A  little  iodoform  is  dusted  in,  and  needful  drainage 
provided  by  a  tube  or  large  horsehair  drain,  passed  from  the  wound  to  the  most 
dependent  spot  on  the  inner  side,  the  dressing-forceps  passing  under  the  muscle 
and  being  cut  down  upon  by  counter-puncture,  where  they  project  under  the 
skin.  The  muscular  fibres  are  then  united  with  chromic  gut,  cut  short,  and  the 
wound  closed  with  separate  sutures.  Strict  aseptic  precautions  are  taken 
throughout  to  secure  primary  union.  The  limb  should  be  kept  absolutely  quiet 
on  a  back  splint,  and  a  Martin's  bandage  worn,  later,  for  a  short  time. 


*  This  account  will  serve  for  the  removal  of  other  exostoses — e.g. ,  those  met 
witli  at  the  deltoid  insertion,  the  spine  of  the  scapula,  or  the  pelvis. 

t  This  is  more  likely  to  conduce  to  primary  union  than  tearing  them  through 
with  a  director. 

X  Any  synovia-like  fluid  now  escaping  comes  probably  from  a  bursa  over  the 
growth,  not  from  the  joint. 
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UNUNITED  FRACTURE  OF  THE  FEMUR. 

The  large  number  of  failures  after  operations  for  this  condition  are  well 
known.  The  difficulties  which  may  be  present  during  and  after  these  operations 
are  very  considerable;  amongst  them  sufficient  exposure  of  the  fragments, 
keeping  the  wound  aseptic,  and  the  parts  in  correct  apposition,  afterwards  (vide 
infra),  are  most  prominent. 

Operation— On  the  whole,  the  introduction  of  pegs  having  been  less 
successful,  sub-periosteal  resection  of  the  fragments  is  indicated  here.*  This  is 
especially  so  in  long-standing  cases,  where  other  methods  have  failed,  where 
there  is  very  little  attempt  at  repair,  where  an  artificial  joint  exists,  or  where, 
after  a  severe  injury,  necrosis,  atrophy  of  the  fragments,  and  fibrous  union  have 
followed. 

The  operation  of  resection  should  always  be  performed  with  strict  aseptic 
precautions,  otherwise  the  risks  of  suppuration,  erysipelas,  osteo-myelitis,  and 
pyajmia,  owing  to  the  very  free  incision  required,  the  exposure  of  cancellous 
tissue,  and,  perhaps,  of  the  medullary  canal,  are  considerable. 

The  following  most  important  preliminary  points  are  given  by  Mr.  Treves 
( Oper.  Surcj. ,  vol.  i.  p.  588).  "  ( 1 )  It  will  be  well  in  some  cases  to  apply  extension 
for  a  week  or  two  before  the  operation,  this  overcomes  the  shortening  produced 
by  contracted  muscles,  and  enables  the  surgeon  to  make  trial  of  the  splint  he 
proposes  to  employ  afterwards.  (2)  Before  undertaking  this  operation  the 
surgeon  should  understand  that  its  success  depends  more  upon  the  completeness 
of  the  arrangements  that  are  made  for  keeping  the  bones  in  position  after  the 
operation  than  upon  the  operation  itself,  provided  the  latter  be  carried  out  with  due 

care  Care  in  the  adjusting  of  the  fragments,  and  infinite  and  continued 

care  in  the  after-treatment,  are  the  main  elements  of  success  in  the  present  class 
of  case.  (3)  In  dealing  with  a  fracture  of  the  femur  in  an  adult,  it  is  well  that 
the  operation  be  performed  as  the  patient  lies  upon  the  bed  he  will  occupy 
throughout  the  whole  treatment.  Much  moving  of  the  patient  after  the 
operation  is  very  undesirable,  and  along  thigh  splint  without  extension  apparatus 
cannot  be  conveniently  applied  upon  the  operation  table."  The  limb  having  been 
rendered  bloodless,  if  practicable,  with  Esmarch's  bandages,t  the  fracture  is 
exposed  by  a  free  incision,  5  to  6  inches  long,  on  the  outer  side  of,  and  going 
down  to,  the  bone.  The  periosteum  is  next  most  carefully  detached  from  the 
ends  of  the  fragments,  and  a  thin  layer  of  bone,  about  a  J  inch  in  thickness, 
removed  from  each.  To  facilitate  the  resection,  the  fragments  may  be  thrust 
out  of  the  wound,  or,  after  the  removal  of  the  periosteum,  dragged  out  and 
steadied  with  sequestrum -forceps  before  the  saw  is  applied.  The  soft  parts 
must  be  protected  with  spatulas  and  retractors  while  the  ends  of  the  bone  are 
removed  with  a  narrow-bladed  saw.  The  fragments  are  now  brought  into  exact 
apposition,  and  to  facilitate  this  it  may  be  necessary  to  divide  adhesions  or 


*  Sir  J.  Lister  has  recorded  {Brit.  Med.  .Town.,  August  26,  1S71)  the  case  of  an 
ununited  extra-capsular  fracture  of  the  femur  in  a  man,  aged  forty-five,  where, 
eighteen  months  after  the  injury,  he  cut  down  on  the  fragments,  with  antiseptic 
precautions,  and  gouged  them,  the  fracture  being  then  finally  put  up.  Recovery 
was  complete,  the  man  walking  well. 

t  This  step  is  condemned  by  some,  notably  by  Mr.  Treves  {loc.  supra  cit.,  p.  5S8), 
I  admit  that  it  leads  to  much  oozing  from  the  cut  surfaces,  but,  having  tried 
both  ways,  I  am  of  opinion  that  this  can  be  safely  met  by  applying  ample 
well-adjusted  dressings  before  the  bandage  is  removed,  and  that  the  advantage 
of  a  bloodless  wound  during  a  most  difficult  and  prolonged  operation  is  almost 
incalculable. 
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tendons,  or  to  remove  any  intervening  fibrous  or  fibrocartilaginous  material,  or  a 
senuestrum.  If  the  fragments  are  successfully  adjusted  and  carefully  kept  so 
Jde  supra),  the  use  of  wire,  pegs,  and.sorews  may  be  dispensed  with.  Their  use 
Llongs  and  complicates  the  operation,  and  may  give  considerable  trouble  later 
on  If  it  be  determined  to  make  use  of  wire  the  ends  are  now  to  be  drilled,  the 
drill  being  entered  on  the  superficial  surface  of  each  fragment,  and  then  made  to 
project  in  the  centre  of  the  medullary  canal.  They  are  next  held  together  by 
passing  very  stout*  silver  wire  through  the  drill-holes,  and  twisting  this  up.  If 
the  wire  is  to  be  removed  three  or  four  half-twists  or  two  complete  twists  should 
be  sufficient.  If  the  surgeon  prefer  he  may  hammer  it  down,  in  situ,  having 
made  three  half-twists  and  cut  the  ends  short.  See  the  remarks,  p.  1206.  Other 
methods  that  may  be  found  superior  to  wire  are  Mr.  W.  A.  Lane's  screws  (Clin. 
Soc.  Trans.,  1S94)'  and  Prof.  Senn's  hollow  perforated  bone-cylinders  or  ferrules. 
These  are  circular  or  triangular  and  large  enough  to  slip  easily  over  the 
fragments.  The  most  accessible  fragment  having  been  sufficiently  isolated,  the 
ferrule  is  slipped  over  it  and  far  enough  away  from  the  line  of  fracture  to  clear 
the  other  fragment.  After  reduction  has  been  accomplished,  the  second 
fragment  is  engaged  in  the  ring,  which  is  then  pushed  back  sufficiently  far  to 
gralp  both  fragments  securely.  If  the  ferrule  rides  too  loosely,  any  space 
should  be  packed  with  chips  of  decalcified  bone.  The  limb  is  put  up  in  plaster 
of  Paris.  If  suppuration  occur  the  ferrules  are  then  removed  by  cutting  through 
one  side  of  it  with  bone  forceps,  by  enlarging  the  sinus,  when  the  parts  are 
consolidated.  If  there  is  no  suppuration  the  ferrule  will  probably  be  absorbed 
[Ann.  of  Surg.,  vol.  ii.  1S93,  p.  125).  Sutures  are  best  dispensed  with  so  as  to 
allow  of  free  drainage.    The  after-treatment  is  that  of  a  compound  fracture. 


*  About  ^  inch  in  thickness,  so  as  to  withstand  the  strain  of  the  muscles  of 
an  adult  thigh. 


CHAPTER  IV. 


OPERATIONS  INVOLVING  THE  KNEE-JOINT. 

AMPUTATION  THROUGH  THE  KNEE-JOINT.-EXCI- 
SION  OP  THE  KNEE-JOINT.— ARTHRECTOMY  OP 
THE  KNEE-JOINT.— WIRING  THE  PATELLA.- 
REMOVAL  OP  LOOSE  CARTILAGES  PROM  THE 
KNEE-JOINT.-SLIPPED  PIBRO-CARTILAGES. 

AMPUTATION  THROUGH  THE   KNEE-JOINT  (Fig.  344). 

Chief  Methods. 

I.  By  Lateral  Plaps.  II.  By  Long  Anterior  and  Short  Posterior 
Plaps.— Of  these  the  first  is  far  the  superior.  The  great  objection  to  the 
second  is,  that  in  order  to  get  sufficient  covering  to  fall  readily  over  the  large 
condyles,  a  long  anterior  flap  must  be  cut ;  as  this  must  reach  2  inches  below 
the  tibial  tubercle,  a  good  deal  of  its  blood-supply  comes  from  below— e.g.,  the 
recurrent  tibial  must  be  cut  off  and  the  flap  is  thus  liable  to  slough.  This  risk 
is  much  diminished,  and  the  blood-supply  better  equalized,  by  the  method  of 
lateral  flaps. 

I.  Amputation  by  Lateral  Plaps.— This,  the  method  of  Dr.  Stephen 
Smith,*  was  brought  before  English  surgeons  by  Mr.  Bryant,  t  The  femoral 
having  been  controlled,  the  limb  supported  over  the  edge  of  the  table,  and  slightly 
flexed,  the  surgeon  standing  on  the  right  side  of  either  limb  marks  out  two 
broad  lateral  flaps  as  follows  :  His  left  index  finger  and  thumb  being  placed, 
the  former  over  the  centre  of  the  head  of  the  tibia,  the  latter  at  the  corre- 
sponding point  behind,  opposite  the  centre  of  the  joint,  he  marks  out  (in  the 
case  of  the  right  limb)  an  inner  flap  by  an  incision  which,  commencing  close 
to  the  thumb,  is  carried  down  along  the  back  of  the  limb  for  about  31  inches, 
and  then  curves  upwards  and  forwards  across  the  inner  aspect  of  the  leg,  till  it 
ends  in  front  just  below  the  index  finger.J  The  knife  not  being  taken  off,  a 
similar  flap  is  then  shaped  from  the  outer  side,  but  in  the  reverse  direction.  Dr. 
S.  Smith  calls  attention  to  the  following  points :  In  making  these  flaps,  they 
should  be  cut  broad  enough  to  secure  ample  covering  for  the  condyles,  and  the 


*  New  York  Jowrn.  of  Med.,  Sept.  1852  ;  Amer.  Journ.  21ed.  Sci.,  Jan.  1870. 
f  Med.-Ohir.  Trans.,  vol.  lxix.  p.  163. 

%  Dr.  S.  Smith  begins  his  incision  about  1  inch  below  the  tubercle  of  the 
tibia,  and  carries  it  up  rather  higher  behind — viz.,  to  the  centre  of  the  articula- 
tion. It  will  be  found  easier  to  open  the  joint  and  to  detach  the  semilunar 
cartilages  from  the  tibia  by  making  the  incision  as  recommended  above. 


AMPUTATION  THROUGH  THE  KNEE-JOINT.  1183 

toner  one  should  be  made  additionally  full  as  the  internal  condyle  is  longer  than 
he  external.  The  flaps  should  be  at  least  3i  inches  long,  if  of  equal  length. 
They  consist  of  skin  and  fascia.  When  they  have  been  raised  as  far  as  the 
line  of  the  articulation  the  ligamentum  patclkc  is  severed,  allowing  the  patella 
to  °o  upwards.  The  soft  parts  around  the  joint  are  then  cut  through  with  a 
circular  sweep,  and  the  leg  removed.  In  doing  this,  the  limb  being  flexed  to 
relax  the  parts  and  facilitate  opening  the  joint,  the  semilunar  cartilages  will  very 
likely  be  found  closely  encircling  the 

condyles  of  the  femur.    Mr.  Bryant,  in  Fig.  344- 

the  paper  already  quoted,  and  Dr. 
Brinton  (Philad.  Med.  Times,  Dec.  28, 
1S72),  as  long  ago  as  1872,  have  strongly 
advised  that  the  semilunar  cartilages 
should  be  left  in  situ  by  severing  the 
coronary  ligaments  which  tie  them  to 
the  tibia.  They  thus,  in  Dr.  Brinton's 
words,  form  "  a  cap,  fitted  on  the  end 
of  the  femur,  which  preserves  all  the 
fascial  relations,  effectually  prevents 
retraction,  and  guards  against  the 
projection  of  the  condyles."  This 
precaution  will  obviate  a  serious  objec- 
tion to  amputation  through  the  knee- 
joint.  For  a  time  the  patient  bears 
his  weight  well  on  the  end  of  the 
stump.  But  after  some  months  the 
ends  of  the  condyles  (if  unprotected  by 
the  menisci)  begin  to  fret  the  thin 

overlying  skin,  and  within  a  year  of  the  amputation  the  patient,  usually,  has  to 
have  his  artificial  limb  altered. 

Mr.  Pick's  {Med.  Soc.  Proc,  1S84,  vol.  vii.  p.  134)  modification  of  the  above 
operation  is  twofold — viz.,  (1)  He  begins  his  incision  higher  up — i.e.,  at  the  upper 
border  of  the  patella  ;  and  (2)  he  removes  the  patella.  This  last  would  appear 
likely  to  run  the  risk  of  damaging  the  blood-supply. 

II.  By  a  Long  Anterior  and  a  Short  Posterior  Flap. — The  position 
of  the  patient  and  the  surgeon  being  as  at  p.  1079,  the  latter  with  his  left  index 
and  thumb  on  either  side  of  the  interval  between  the  femur  and  tibia,  enters  his 
knife  (in  the  case  of  the  right  limb)  just  below  the  finger  and  internal  condyle, 
carries  it  straight  down  along  the  inner  side  of  the  leg  till  it  reaches  a  spot 
2  inches  below  the  tibial  tubercle,*  then  squarely  across  the  leg  till  it  reaches  a 
corresponding  point  well  back  upon  the  outer  side,  and  thence  up  to  a  point  just 
below  his  thumb,  or  to  the  external  condyle.  This  flap  is  then  dissected  up, 
containing  the  patella,  as  thickly  as  possible,  and  almost  rectangular  in  shape, 
anything  like  pointing  of  its  lower  end  being  most  carefully  avoided,  as  certain 
to  lead  to  sloughing. 

This  flap  being  raised,  a  posterior  flap  is  made  about  two-thirds  the  length  of 
the  first,  as  at  p.  1178,  either  by  dissection  from  without  inwards,  or  by. 
transfixion  after  disarticulation. 


Amputation  through  knee-joint  by  latera 
flaps.    The  incision  has  been  begun  un- 
usually low  down.  (Bryant.) 


*  Mr.  Pollock  (Med.-Chir.  Trans.,  vol.  liii.  p.  20)  advises  that  the  anterior 
flap  should  reach  "quite  5  inches  below  the  patella."  It  is  difficult  to  see  how 
sloughing  can  be  avoided  here,  so  much  of  the  blood  to  this  very  long  flap  coming 
from  below  and  being,  of  necessity,  cut  off. 
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EXCISION*  OF  THE  KNEE-JOINT. 

(Figs.  345-352). 

Indications. — A.  Eon  Diskahk.    ii.  INJURY. 
A.  (i)  Pulpy.    Tubercular  knee. 

This  condition,  being  the  most  frequent  indication  for  excision 
of  the  knee,  calls  for  most  careful  consideration  of  the  following 
points : 

(1)  Safety  and  Amount  of  Risk. —  Sir  J.  Lister's  treatment,  by- 
removing  sepsis,  has  rendered  excision  of  the  knee  practically  safe 
in  properly  selected  cases.  No  surgeon  who  is  familiar  with 
careful  antiseptic  treatment  and  excision  of  the  knee  will  say 
that  the  above  is  too  strong  a  statement,  t  Excision  here  con- 
trasts very  sharply  with  the  same  operation  at  the  hip,  from  the 
much  greater  facilities  for  getting  away  all  the  disease  at  the 
time,  and  for  getting  at  and  examining  the  wound  later,  together 
with  the  greater  ease  with  which  the  wound  here  is  kept  aseptic. 

(2)  Age. — Here  the  operation  has  to  be  considered — (a)  as  a 
substitute  for  amputation;  (b)  as  a  substitute  for  the  expectant 
treatment.  While  excision  may  be  successfully  employed  at  any 
age  up  to  thirty,  and  even  occasionally  in  older]:  patients,  I  con- 
sider the  most  favourable  years  to  be  from  about  fifteen  to  twenty. 
Before  fifteen,  and  particularly  before  ten,  we  have  especially  to 
consider  the  effect  of  the  operation  on  the  growth  of  the  bone; 
after  twenty  we  have  more  and  more  to  consider  the  condition  of 
the  patient,  the  state  of  the  viscera,  general  vitality,  &c.  I 
would  ask  my  reader's  careful  attention  to  these  points — (1)  that 
the  chief  growth  of  the  femur  takes  place  at  its  lower  end 
(p.  1 145);  (2)  that  by  fifteen,  and  still  more  by  seventeen,  the 
growth  of  the  bone  is  largely  completed.  It  follows  from  the 
above  remarks  that  in  young  subjects,  especially  before  ten,  as  little 
of  the  bones  as  possible  should  be  removed,  and  that  gouging 
should  largely  replace  the  saw  (p.  1196). 

(3)  Bank  of  Life. — Excision  of  the  knee  being  almost  un- 
known in  private  practice,  it  is  needless  to  remark  that  this 

*  This  operation  is  contrasted  with  arthrectomy  of  the  knee  at  p.  1021. 

f  I  may  perhaps  here  say  that  I  have  excised  the  knee  seventy-seven  times, 
and  performed  arthrectomy  on  eighteen  occasions.  Of  the  cases  of  excision  four 
died  of  effects  of  the  operation,  one  (mentioned  below)  from  shock,  another  (also 
mentioned  below)  from  threatening  gangrene,  a  third  from  surgical  scarlet 
fever,  and  the  fourth  from  septicemia.  The  child  with  surgical  scarlet  fever  was 
moved,  during  my  absence  from  town,  into  an  empty,  chilly  ward  ;  the  eruption 
became  dusky  and  then  suppressed  ;  coma,  followed  by  death,  ensued.  Sis  hare 
been  submitted  to  amputation,  making  good  recoveries.  This  number  would 
probably  have  been  seven,  as  a  patient,  aged  fifty-three,  whose  knee  had  been 
excised  for  disorganisation  after  osteo-arthritis  and  whom  I  had  advised  to 
submit  to  amputation,  went  out  able  to  walk  a  little  with  a  stick,  but  with  two 
sinuses. 

%  See  the  remarks  on  osteo-arthritis  (p.  11S7). 
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account  of  the  operation  refers  almost  entirely  to  hospital  patients. 
Let  me  briefly,  though  imperfectly,  depict  the  usual  fate  of  these 
patients  with  pulpy  knee  if  nut  excised  earl]/.  Bandied  about 
from  one  out-patient  room  to  another,  treated  more  or  less  im- 
perfectly with  splints  and  strapping,  frequently  recommended  for 
admission  that  they  may  obtain  that  "rest"  which  can  nowhere 
else  be  carried  out,  at  last  the  "  dresser  for  the  week,"  or  surgeon, 
takes  pity  on  the  case  and  it  is  admitted.  With  what  result? 
As  soon  as  the  inflammation  has  subsided  and  the  pain  has  ceased, 
the  child  is  thought  to  be  occupying  a  bed  which  can  be  better 
employed  for  clinical  teaching,  and,  after  a  few  weeks'  rest  in 
bed,  is  turned  out  again,  perhaps  in  piaster-of-Paris  or  a  Thomas's 
spliut.  A  little  later,  in  the  rough-and-tumble  life  of  the  courts 
and  alleys  of  our  large  towns,  the  joint  is  wrenched,  and  the 
good  gained  is  all  undone.  Suppuration  now  sets  in  at  one 
or  more  points  of  the  pulpy  tissue,  sinuses  form,  the  ends  of  the 
bone  become  carious,  and  the  condition  of  the  joint  from  the  now 
advanced  stage  of  the  disease,  and  its  probably  septic  condition,  is 
rendered  far  less  favourable  for  any  operation  than  it  was  at  an 
earlier  stage.  To  speak  briefly,  believing,  as  I  do,  that  in  this 
rank  of  life  excision  will  be  needed  in  nine  cases  out  of  ten,  I 
am  of  opinion,  most  distinctly,  that,  as  soon  as  a  pulpy  condition 
is  declared,  excision  or  erasion  (or,  if  needed,  both  combined)  should 
be  performed  while  the  state  of  the  joint  and  the  general  con- 
dition of  the  patient  are,  alike,  favourable. 

If  the  surgeon  desires  to  have  a  time-limit  at  which  it  is  justifi- 
able to  resort  to  excision  he  may  remember  the  dictum  of  Mr. 
Howse  (Guy's  Rosjx  Reports,  1894):  "When  a  well-marked  case 
of  pulpy  disease  has  lasted  over  six  months,  it  is  not  worth  while 
to  attempt  the  conservation  of  the  joint  for  a  longer  period." 
Under  these  conditions  "  we  best  consult  the  patient's  interests  by 
excising  the  joint  on  these  grounds  :  (1)  That  the  chances  are  very 
much  in  favour  of  the  continued  progress  of  the  disease ;  (2)  That 
even  if  the  disease  does  not  progress  it  will  leave  a  damaged 
weakened  joint,  very  liable  to  outbreaks  of  trouble;  (3)  That 
by  means  of  the  operation  the  duration  of  the  treatment  is  so  very 
much  shortened,  reducing  to  a  few  months  what  would  otherwise 
take  as  many  years ;  (4)  And,  finally,  because  by  means  of  it,  we 
greatly  reduce  the  risk  of  tubercular  infection,  which  results  from 
the  absorption  of  caseating  products." 

(4)  Value  of  the  Limb. — This  ejuestio  vexata  of  thirty  years 
ago  is  now  largely  settled.  Very  few  will,  nowadays,  be  found 
to  dispute  which  is  most  serviceable,  a  limb,  though  much 
shortened,  with  a  natural  foot,  or  an  artificial  leg,  especially  of  the 
kind  supplied  to  hospital-patients  after  amputation  of  the  thigh. 
On  this  subject  some  remarks  of  Mr.  Holmes  (Surg.  Bis.  of  Children, 
p.  497)  may  be  quoted  :  « Even  if  we  allowed  that  a  patient' 
after  successful  excision  of  the  knee,  could  only  walk  as  fast  and 
as  far  as  some  with  a  good  artificial  limb  after  amputation,  this 

4F 
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would  still  leave  the  operation  of  excision,  in  my  mind,  far  the 
superior  one,  since  the  former  patient  can  do  by  his  own  force 
without  any  preparation  and  without  any  expense,  what  the  latter 
can  only  do  by  the  aid  of  the  instrument-maker.  I  need  hardly 
say,  however,  that  this  is  a  gross  understating  of  the  case.  A 
patient  after  excision  of  the  knee  can  often  walk  nearly  as  fast 
and  nearly  as  far  as  he  could  before.  The  patient  after  ampu- 
tation of  the  thigh,  however  well  the  case  may  have  done,  can 
rarely  bear  the  fatigue  of  carrying  the  artificial  limb  many  miles 
together,  nor  can  there  be  any  reasonable  comparison  of  the 
agility  of  the  two — at  least  in  those  cases  where  the  foot,  after 
excision,  comes  nearly  on  to  the  ground,  and  is  in  good  position." 
As  to  those  cases  where  the  limb  is  flail-like  and  its  growth 
seriously  arrested,  I  would  point  out  that  they  should  hardly  ever 
occur,  with  the  improved  treatment  of  wounds,  the  greater 
facilities  with  which  a  stiff  apparatus  of  a  simple  kind  can  now- 
adays be  supplied,  our  more  exact  knowledge  of  the  epiphyses,  and 
the  substitutes  for  the  saw  which  are  ready  to  our  hands  in  the 
shape  of  sharp  spoons  (pp.  1 190,  1 196).  I  may  also  refer  my 
readers  to  Sir  W.  Fergusson's  Hunterian  Lectures,  Lecture  VI., 
and  his  arguments  in  favour  of  a  much-shortened  limb  over  any 
artificial  one.* 

(5)  Condition  of  the  Patient. — I  may  refer  my  readers  to  the 
remarks  on  this  point  on  excision  of  the  hip,  p.  1 145.  There  is 
the  same  need  here  for  examining  for  any  evidence  of  lardaceous 
disease,  or  tubercular  mischief,  elsewhere,  and  to  remember  how 
latent  and  insidious  these  may  be.  Bone  mischief  elsewhere  is  not 
necessarily  prohibitive.  Three  out  of  my  seventy-seven  cases  (p.  1 1 84) 
had  had  spinal  disease,  well-marked  bosses  remaining  in  all. 
Each  of  them  made  an  excellent  recovery.  Strumous  disease  of 
the  tarsus  existed  in  two  others,  and  was  cured  by  the  time  the  knee 
was  well.  In  two,  disease  of  the  hip  co-existed  on  the  same  side ; 
in  one  the  limb  had  eventually  to  be  removed  by  a  Furneaux 
Jordan's  amputation,  the  child  recovering;  in  the  other  (the 
disease  being  on  the  opposite  side)  the  knee  after  a  trans- 
patellar  excision  did  excellently,  the  hip  disease  being  cured  by 

(6)  Stage  of  the  Disease.— -I  have  already  shown  (p.  1 185)  that 
I  am  a  strong  advocate  for  early  excision  in  hospital  cases,  believ- 
ing that,  with  the  usual  treatment,  short  of  this,  pulpy  disease 
o-oes  on,  as  a  rule,  inveterately  from  bad  to  worse.  But  in  early 
life  excellent  results  may  be  obtained,  even  in  advanced  cases  with 
sinuses  and  caries,  by  excision,  if  only  all  the  diseased  and  septic 
material  is  got  away.  

*  Mr  H.  Lee  (Lancet,  1888,  vol.  i.  p.  769)  published  the  results,  after  twenty 
years  of  two  cases  of  excision  in  boys  of  twelve  and  seven.  In  the  first  the  leg 
was  o'  inches,  in  the  second  6  inches  shorter  than  its  fellow.  Both  patients  had 
perfect  use  of  the  muscles  of  the  leg  and  foot,  and  could  walk  all  day  with  a  UgM 
iron  patten  attached  to  a  boot.    Such  shortening  is,  nowadays,  unknown. 
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It  will  be  useful  to  some  of  my  readers  if,  before  leaving  the 
subject  of  tubercular  disease,  I  quote  the  opinion  of  one  of  the  first 
living  authorities  on  excision  of  the  knee,  Mr.  Howse  (Guy's  Hosp. 
Eeports,  1S94):  "  In  answer  to  the  question.  '  In  what  cases  should 
excision  be  performed  ?  '  we  should  say :  (a)  Certainly  in  all 
cases  in  which  the  disease  has  advanced  so  far  as  to  cause  flaking 
of  the  articular  cartilage  or  grating  in  the  movement  of  the  joint, 
whether  suppuration  be  present  or  no.  Cases  in  which  back- 

ward displacement  of  the  tibia  has  taken  place..  (7)  All  cases  of 
over  six  months'  duration,  in  which  there  is  reason  to  believe  that 
the  disease  has  started  in  an  epiphysial  osteitis.  ($)  Cases  of 
extensive  suppuration  in  the  joint  starting  from  pulpy  mischief, 
(t)  Cases  in  which  the  pulpy  infiltration  of  the  synovial  membrane 
has  advanced  to  any  considerable  degree  over  the  articular  cartilage. 
(£)  Cases  in  which  pulpy  infiltration  has  extended  beyond  the 
capsular  ligament  to  the  crucial  ligaments  and  semilunar  cartilages." 
In  the  first  four  the  condition  and  the  need  of  excision  are  alike 
obvious.  If  in  the  last  two  difficulty  of  diagnosis  arises,  the  time 
limit  of  six  months  (p.  1 1 85)  will  be  found  of  most  value. 

The  same  authority  gives  (ibid.)  the  conditions  in  cases  of 
"  pulpy  knee  "  which  call  for  immediate  amputation.  They  are  : 
A.  Constitutional ;  and  B.  Local.  A.  Constitutional,  (a)  Lard- 
aceous  disease.    (/3j  Tubercular  disease  of  the  lung  or  other  viscus. 

(7)  Great  emaciation  without  any  very  evident  visceral  disease. 

(8)  Multiple  joint  disease  (vide  p.  11 86).  B.  Local,  (a)  Osteitis  or 
periostitis  extending  far  up  the  shafts  of  either  femur  or  tibia,  as 
shown _ by  great  thickness  or  tenderness  of  the  bone.*  (/3)  Very 
great  infiltration  of  pulpy  material  into  the  soft  parts,  extending 
far  beyond  the  limits  of  the  joint. 

(ii)  Threatening  disorganisation  of  the  knee,  with  caries,  after 
pysemia,  rheumatic  fever,  &c. 

(iii)  Osteo-arthritis. — Where  one  joint  only  is  affected,  and  the 
patient  is  not  past  middle  life,  excision  gives  good  results.  The 
surgeon  must  be  prepared  for  sawing  very  dense  bones. 

(iv)  Ankylosis. — I  think  excision  should  be  abandoned  here  for 
the  far  better  operation  of  dividing,  with  aseptic  precautions,  the 
union,  with  an  osteotome  introduced  first  on  one  side  and  then  on 
the  other,  and  worked  forwards  under  the  patella,  and  skin,  and 
backwards  as  far  as  the  popliteal  artery  allows.  If  this  fail  a 
double  osteotomy  of  the  femur  and  tibia  should  be  performed  rather 
than  excision,  an  operation  which,  in  the  case  of  true  bony  anky- 
losis,^ liable  to  be  severe,  prolonged,  and  to  leave  a  large  wound 
and,  in  the  case  of  young  subjects,  to  lead  to  further  shortening  of 
a  limb  already  atrophied  and  weakened  from  disease.  As  I  shall 
not  have  space  again  to  refer  to  this  matter  of  ankylosis  of  the 
fcnee!JLwopld_stoongly  urge  caution Jnj-apidly  and  completely 

*  Mr.  Howse  points  out  that,  occasionally,  tenderness  andthTckening  may  be  due 
to  a  sequestrum,  which  may  be  successfully  removed,  and  later  on  a  useful  limb 
ODtained  by  excision. 
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straightening  a  knee-joint  which  has  long  been  the  seat  of  a  bony 
ankylosis  in  a  bad  position.  My  attention  was  drawn  to  this 
matter  in  a  painful  way  about  seven  years  ago.  A  girl  of  nine- 
teen had  been  admitted  under  my  care  with  bony  ankylosis  of  the 
knee  at  a  right  angle,  dating  to  disease  seventeen  years  before. 
Finding  that  I  was  unable  to  materially  improve  the  position 
by  subcutaneously  sawing  through  the  bony  union,  I  excised  1 
the  joint  and  straightened  it  completely.  The  foot  and  leg  re- 
maining cold,  an  anaesthetic  was  given  next  day,  and  the  limb 
pat  up  flexed.  The  mischief  was,  however,  done.  The  cold- 
ness remained,  all  pulsation  in  the  tibials  stopped,  and  gangrene 
evidently  threatening,  the  thigh  was  amputated,  the  patient  sink- 
ing afterwards.* 

"At  the  autopsy,  osteophytes  were  found  on  the  posterior  border  of 
the  tibia  projecting  backwards,  and  it  was  evident  that  over  these, 
when  the  limb  was  straightened,  the  popliteal  vein,  a  very  small 
one,  had  been  stretched  and  closed.  Another  most  serious  risk  of 
at  once  straightening  a  contracted  knee  is  tetanus,  from  stretching 
of  the  contracted  popliteal  fascia  and  the  popliteal  nerves. 

(v)  Old,  Neglected  Infantile  Paralysis. — Excision  of  the  knee 
seems  to  me  to  be  perfectly  justifiable  here,  with  a  view  of  giving 
a  firm  support  in  the  case  of  a  limb  useless  from  its  flail-like, 
distorted  state.  I  speak  here  of  hospital  cases,  which  furnish 
those  miserably  crippled  lives  which  are  still  seen  from  time  to 
time  going  the  round  of  the  hospitals. 

I  have  lately  been  making  use  of  operative  measures  largely  in 
these  cases,  following,  as  far  as  the  principle  goes,  my  old  friend, 
G-.  A.  Wright,  of  Manchester,  and  Mr.  R.  Jones,  of  Liverpool. 
Every  one  who  has  seen,  much  of  these  cases,  with  their  dangling, 
flail-like  limbs,  going  from  hospital  to  hospital  for  courses  of 
electricity  and  medicine,  quickly  out-growing  or  breaking  expen- 
sive apparatus,  obtained  at  much  cost  of  time  and  trouble— any 
one  who  has  taken  the  trouble  of  watching  the  after-history  of 
these  cases,  and  has  realised  how  often  they  come,  when  adolescent, 
to  amputation  on  account  of  persistent  trophic  sores  appearing  on 
the  useless  limb,  must  have  wished  that  some  operative  steps 
could  be  devised  which,  at  the  cost  of  a  few  months,  might  make 
these  early  afflicted  patients  less  of  an  encumbrance  to  others.  The 
only  question  is  what  operation  is  best  adapted  to  render  the  flail- 
like  knee  and  ankle  sufficiently  firmly  fixed  to  bear  their  share  of 
the  weight  of  the  bod  v.  G-.  A.  Wright  (Abstracts  of  Cases  treated 
in  the  Pendlebury  Hospital,  1884)  records  the  case  of  a  girl  aged 

*  Just  after  this  another  London  surgeon  published  a  very  similar  case.  Suffi- 
cient attention  has  not  been  drawn  to  this  matter.  It  would  have  been  much 
wiser  on  my  part,  with  such  dense  and  old-standing  ankylosis,  not  to  iwe 
attempted  complete  straightening  at  once,  but  to  have  straightened  partly  wite 
an  osteotome  at  first,  and  then  to  have  completely  rectified  the  posit, o,; .  later. 
I  have  adopted  this  mode  successfully  since,  in  a  much  older  patient,  with  almow 
as  much  contraction. 
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fourteen,  in  which  he  excised  the  knee  and  ankle  in  such  a  case  with 
tfood  results.  Mr.  R.  Jones  (Prov.  Med.  Jowni.,  Dec.  1894  and  Jan. 
1895)  recommends  a  modified  erasion,  opening-  the  joint,  peeling 
off  all  the  cartilage  in  the  case  of  the  ankle,  and,  in  addition,  goug- 
ing the  bone  in  that  of  the  knee.  While  I  agree  with  Mr.  Jones 
that  excision  involves  a  greater  sacrifice  than  an  already  shortened 
limb  can  spare,  I  maintain  that  by  itself  this  operation  is  insuffi- 
cient. If  we  are  to  do  any  good  with  these  advanced  and  confirmed 
cases  of  infantile  paralysis,  we  must  replace,  somehow,  the  flail-like 
limb  by  a  useful  firm  support  early  in  life,  before  puberty.  Now,  I 
have  in  several  cases  tried  excision  or  erasion  of  knee  and  ankle  and 
have  found  that  in  such  a  limb  the  joints  do  not  unite  firmly  enough, 
the  result,  if  watched,  is  not  sufficiently  good.  The  reason  is  not 
far  to  seek.  In  early  life,  if  only  small  sections  are  removed  with 
the  saw — and  no  more  is  permissible  for  fear  of  further  serious 
interference  with  the  length  and  growth  of  the  already  dwarfed 
and  dwindled  limb — the  bone  surfaces  are  scant  and  puny,  the 
rims  of  cartilage  are,  relatively,  very  large.  Here  the  conditions 
needful  for  firm  union  are  absent,  and  I  have  found  excision  or 
erasion  alone  of  the  knee  and  ankle  does  not  entirely  remove  the  flail- 
like condition  of  these  joints.  In  two  cases  I  have  gone  farther,  and 
in  addition  to  excising  the  knee  I  have  passed  Mr.  W.  A.  Lane's 
screws  between  the  tibia  and  fibula,  and  after  all  the  cartilage  has 
been  removed  from  the  surfaces  of  the  tibia,  fibula,  and  astragalus, 
have  passed  stout  silver  wire  between  the  tibia  and  astragalus. 
These  cases  have  been  thus  operated  on  about  five  months.  The 
foreign  bodies  have,  so  far,  given  no  trouble  and  the  stability  of 
the  limbs  is  greatly  improved.  The  time  that  has  elapsed  is  not 
sufficient  for  one  to  speak  confidently,  but  the  result  is  certainly 
sufficiently  encouraging  for  me  to  call  the  attention  of  my  pro- 
fessional brethren  to  it. 

B.  Injury. — Here  such  injuries  as  those  from  gunshot  and 
those  from  a  lacerated  wound  or  a  compound  fracture,  must  be 
considered  separately. 

r.  Gunshot. — "  The  results  of  the  excisions  of  the  knee-joint,  performed  during 
the  late  civil  war,  whether  the  operations  were  primary,  intermediary,  or 
secondary,  were  not  very  encouraging,  forty-four  of  the  fifty-four  cases  in  which 
the  issues  were  ascertained  having  terminated  fatally,  a  mortality  of  8 1*4  per 
cent.,  exceeding  the  mortality  of  the  amputations  of  the  thigh  (53-8)  by  27-6  per 
cent."  (Otis,  loc.  supra  cit.,  p.  419).  Sir  T.  Longmore  (Syst.  of  Surg.,  vol.  i.  p.  565) 
lays  down  these  definite  rules  :  "  From  all  the  experience  which  has  been  gained 
regarding  gunshot  wounds  in  which  the  knee-joint  has  been  opened,  especially  if 
the  surfaces  of  the  bone  have  escaped  damage,  as  may  occasionally  happen  with 
modern  narrow  rifle  bullets,  and  even  in  other  cases  where  one  of  the  bones  have 
been  fissured,  or  partial  fracture  has  occurred,  provided  early  immobilization  of 
the  injured  parts  can  be  secured,  antiseptic  treatment  carried  out,  and  the 
general  surroundings  are  sufficiently  hygienic,  it  may  now  be  laid  down  as  a  rule 
that  conservative  treatment  ought  to  be  adopted.  When,  however,  the  circum- 
stances under  which  the  wounds  have  been  inflicted  are  such  that  the  pre- 
cautionary methods  and  modes  of  treatment  mentioned  cannot  be  put  into 
practice,  when  the  patients  are  liable  to  be  moved  frequently  or  to  long  distances 
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hurriedly,  and  without  adequate  protection,  or  when  the  joint  is  not  only 
penetrated,  but  the  surrounding  coverings  are  much  lacerated,  or  the  bones  are 
comminuted  and  the  fragments  completely  detached,  the  sacrifice  of  the  limb  by 
amputation  above  the  joint  is  the  only  measure  calculated  to  afford  a  fair  promise 
of  safety  of  life  to  the  patient." 

2.  Injuries  other  than  Gunshot.— Excision  is  rarely  practicable  here.  Avery 
careful  consideration  of  the  local  and  general  conditions  present  is  needful. 
Amongst  the  former,  damage  limited  to  the  articular  surfaces,  but  little  splinter- 
ing of  the  shafts  of  the  bones,  an  intact  condition  of  the  soft  parts  behind  the 
joint  are  absolutely  essential.  Not  less  important  is  it  to  weigh  the  more  general 
points  connected  with  the  patient— viz.,  his  age  not  reckoned  by  years  only,  the 
condition  of  his  viscera,  and  his  habits ;  all  these  points  are  attended  to  in  the 
account  of  "  The  Treatment  of  Compound  Fractures,"  given  later  on.* 

Operation.! — The  more  I  perform  this  operation,  the  more-  do 
I  feel  the  truth  of  the  words  of  Prof.  Bruns,  of  Tubingen,  that, 
while  formerly  its  chief  object  was  to  remove  all  dead  bone,  it 
should  now  be  considered  of  chief  importance  to  remove  all  the 
tuberculous  material  that  can  possibly  be  got  away,  and  that  the 
surgeon  should  not  content  himself  with  snipping  away  all  lie 
can,  leaving  the  rest  to  caseate  or  become  scar-tissue  if  it  will,  but 
pursue  it  with  the  same  earnest  aim  of  extermination  as  he  would 
iu  the  case  of  malignant  disease.  I  would  not  by  the  above  seem 
to  speak  slightingly  of  the  value  of  securing  healthy  and  correctly 
sawn  surfaces  of  bone,  as  on  these  largely  depends  firm  ankylosis 
and  a  sound  and  useful  limb,  but  I  would  insist  on  the  fact  that 
such  surfaces  are  secured  in  vain  if  pulpy  material  is  allowed  to 
remain,  and  that  it  is  not  as  yet  sufficiently  recognised  that  other 
instruments — e.g.,  sharp  spoons  and  scissors  curved  on  the  flat — 
are,  to  the  full,  as  useful  as  the  saw. 

Mr.  Howse  takes  a  different  view  of  the  importance  of  ex- 
terminating tubercular  material  {loc.  supra  cit.)  :  "In thus  advising 
the  only  partial  removal  of  the  pulp,  it  is  necessary  to  recollect  the 
changes  of  which  it  is  capable.  Many  surgeons  treat  it  as  if  it 
were  a  tumour  formation,  the  success  of  the  case  depending  upon 
its  complete  removal  or  destruction.  This  is,  I  am  sure,  a  mistake. 
Pulpy  material  in  its  after-history  is  susceptible  of  three  changes: 
(i)  It  may  be  simply  absorbed,  just  as  any  inflammatory  material 
disappears  by  the  process  of  resolution ;  (2)  it  may  undergo  casea- 
tion by  the  process  of  starvation  in  the  way  already  described ;  or 
(3)  it  may  organise  and  become  converted  into  good  fibrous  tissue. 
1  can  only  say  that  with  regard  to  the  first  and  the  third  of  the 


*  An  interesting  case  has  been  published  by  Mr.  Atkinson  [Brit.  Med.  Journa 
1883,  vol.  ii.  p.  70)  in  which,  eleven  weeks  after  a  separation  of  the  lower  epiphysis 
of  the  femur  (simple)  with  displacement,  excision  was  performed.  The  patient, 
a  lad  of  fifteen,  recovered,  but  the  report  is  only  carried  up  to  two  months  after 
the  operation. 

t  Before  and  throughout  an  excision  of  the  knee  the  operator  should  bear  in 
mind  the  following  points :  ( 1 )  To  remove  every  atom  of  the  disease :  (2)  to 
secure  good  drainage  :  (3)  to  leave  the  bones  in  good  position  :  (4)  to  ensure 
absolute  immobility  afterwards  ;  (5)  to  watch  for  and,  at  once,  attack  any  relapse. 
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above,  my  experience  has  been  much  less  happy  than  my  colleague's; 
with  the  second  or  caseation  we  are  all,  of  course,  familiar  wherever 
the  tubercular  material  be  met  with.  I  repeat  that,  whether  in 
glands  in  the  neck  or  in  the  synovial  membrane  of  joints,  it  should 
be  treated  once  for  all,  if  possible,  thoroughly,  determinate^,  and 
with  the  same  earnest  aim  of  extermination  as  in  the  case  of 
malignant  disease. 

Before  the  time  of  the  excision,  any  flexion  of  the  knee  should 
be  corrected  as  far  as  possible  by  careful  weight-extension.  A 
knee  should  never  be  excised  while  flexed.  Such  a  step  will  not 
only  be  liable  to  lead  to  removing  bone  needlessly  in  order  to 
straighten  it,  but  stretching  the  contracted  deep  fascia  and  nerves 
may  lead  to  tetanus  (p.  1 188).  The  risk  of  gangrene  has  also  been 
already  mentioned  (p.  1 188). 

The  parts,  having  been  duly  cleansed,  and  an  Esmarch's  band- 
age *  applied  at  mid-thigh,  the  limb  f  is  brought  over  the  edge  of 
the  table,  flexed,  and  held  by  an  assistant  as  in  Fig.  347. 

From  the  moment  of  commencing  the  operation  to  its  very 
close  the  surgeon  must  bear  in  mind  the  inveteracy  of  tubercular 
pulpy  material  (malignancy  would  probably  not  be  too  strong  a 
word),  and  in  his  endeavours  to  extirpate  the  disease  completely, 
both  in  the  soft  parts  and  in  the  bones,  his  operation  must  often 
combine  the  operations  of  erasion  and  excision.^ 

The  following  modes  of  exposing  the  joint  will  be  given  here : 
A.  Transverse,  Removing  the  Patella.  B.  Transverse,  through 
the  Patella.    C.  The  Semilunar  Flap  (lately  recommended  by 
Mr.  Barker,  and  attributed  by  him  to  Moreau). 

A.  Transverse,  Removing  the  Patella  (Fig.  345).  This,  the 
older  method,  is  still  resorted  to  by  those  surgeons  who,  like  Mr. 
Howse,  believe  that,  if  the  patella  is  retained,  a  most  serious  risk 
is  run  of  leaving  behind  pulpy  material  which  will  require  removal 
later  on  under  less  favourable  circumstances,  and,  this  failing,  may 
lead  to  amputation. 

The  surgeon,  standing  on  the  left  §  side  of  the  diseased  knee  (the 

*  Some  object  to  the  bandage  as  needless  and  as  likely  to  lead  to  troublesome 
oozing  after  the  operation.  This  may  be  met  by  firm  pressure  and  even  bandaging 
on  of  the  dressings,  so  as  to  distribute  any  oozing  evenly  throughout  them.  If 
c  an  Esmarch's  bandage  is  not  applied,  the  bleeding  during  the  operation  interferes 
with  the  removal  of  diseased  tissues,  requires  constant  pressure  to  arrest  it,  and 
taxes  the  patient's  resources  considerably.  Its  use  meets  another  risk,  which  is 
possibly  hypothetical,  and  that  is,  it  renders  impossible  the  general  diffusion  of 
tubercular  material  by  the  cut  veins  and  lymphatics.  Two  Esmarch's  bandages 
must  not  be  applied  if  there  is  any  risk  of  rupturing  a  pulpy  capsule,  or  where 
the  capsule  has  given  way  and  septic  sinuses  exist. 

t  Before  the  operation  the  area  of  incision  should  be  thoroughly  cleansed  ; 
the  foot  and  lower  leg  should  be  well  wrapped  up  in  cotton  wool,  a  heel-stirrup 
being  applied  if  there  is  likely  to  be  a  sore  heel.    This  is  nailed  to  the  foot-piece. 

t  If  operations  for  pulpy  knee  are  resorted  to  at  an  earlier  stage  in  hospital 
patients,  the  bones  will  less  and  less  need  interfering  with. 
§  This  position  renders  it  much  easier  for  him  to  saw  the  femur  and  tibia. 
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opposite  limb  being  tied  to  tlie  table),  makes  an  incision  right 
across  the  joint  from  the  back  of  one  condyle  to  that  of  the  other.* 
This  incision  passes  over  the  lower  part  of  the  patella  and  divides 
the  lateral  ligaments  at  once.  The  soft  parts  being  then  dissected 
np  for  2  inches  above  the  patella,  so  as  to  expose  the  supra-patellar 


Fig.  345- 


Fig.  346. 


Trans-patellar  excision. 

pouch,  deep  incisions  are  made  above  and  below  the  patella,  which 
is  then  removed  and  the  joint  opened.f 

If  the  patella  is  ankylosed  to  the  condyles,  it  must  be  removed 
by  a  blunt  elevator,  aided  by  a  narrow  saw,  or,  better,  by  a 
osteotome  and  mallet.  No  violence  should  be  used  in  opening  a 
joint  partially  ankylosed,  or  the  epiphyses  may  easily  be  separated 
from  the  shaft,  especially  in  a  child. 

B.  Transverse,  through  the  Patella  (Fig.  346). — This  method, 
by  preserving  the  patella  and  the  insertion  of  the  quadriceps, 
partly  counterbalances  the  flexing  action  of  the  hamstrings  (foot- 
note, p.  1 199)  at  the  same  time.    Used  by  Volkmann  many  years 

*  Beyond  this  spot  the  incision  should  not  go,  for  fear  of  wounding  the  internal 
saphena  vein.  This  would  lead  to  troublesome  oedema  of  the  foot  and  leg.  and, 
if  the  wound  should  become  septic,  might  bring  about  septic  phlebitis  and  pyemia. 

+  I  invariably,  when  raising  the  flap  of  soft  parts  in  an  excision  of  the  knee, 
however  performed,  slit  them  up  by  a  vertical  incision,  going  to  the  upper  limit 
of  the  supra-patellar  pouch,  so  as  to  expose  fully  all  its  folds  and  recesses. 
Unless  this  is  done,  pulpy  material  is  very  easily  left  behind,  and,  later  on, 
breaking  down,  leads  to  oedema,  persistent  sinuses,  perforation  of  the  pouch  and 
escape  of  pulpy  suppuration  amongst  the  adductors  and  into  the  vicinity  of  the 
femoral,  and  perforating  vessels  where  it  is  impossible  to  eradicate  it,  amputation 
being  eventually  called  for. 
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it  was  again  brought  under  the  notice  of  English  surgeons  by 
Mr.'Golding  Bird  in  a  case  which  he  brought  before  the  Clinical 
Society  (Trans.,  vol.  xvi.  p.  82). 

For  arguments  against  preserving  the  patella  1  must  reler  my 
readers  to  Mr.  Howse's  article  (loc.  supra  cit.).  I  am  of  opinion 
myself,  that  in  young  subjects  where  the  union  is  prone  to  bend 
for  some  time,  it  is  well  worth  while  to  preserve  the  patella,  though, 
to  insure  the  full  benefit  of  this  step,  fresh  osseous  surfaces  should  be 
prepared  on  this  bone  and  on  the  femur  and  tibia  so  as  to  promote 
bony  union.  Another  and  minor  argument  in  favour  of  preserving 
this  bone  is  that  the  anastomoses  about  the  joint  are  less  interfered 
with. 

The  transverse  incision  is  made  here  much  as  in  the  first 
method,  only  across  the  middle  of  the  patella;  this  is  sawn 
through  or  divided  with  a  stout  knife,  the  fragments  turned 
up  and  down,  and  the  joint  freely  opened  (Fig.  346).  To  facili- 
tate thorough  cleaning  out  of  the  supra-patellar  pouch,  I  always 
slit  this  up,  as  in  the  first  case,  by  a  vertical  incision. 

C.  Semilunar  Map  (Moreau,  Barker).— Here  a  large  U-shaped  flap  is  raised 
by  a  semilunar  incision,  starting  above  one  condyle,  descending  to  the  level  of 
the  tibial  tubercle,  crossing  the  leg  here  and  running  up  to  a  corresponding  point 
on  the  other  side.  In  raising  this  flap,  which  includes  all  the  soft  parts  down  to 
the  bone,  either  the  ligamentum  patellar  should  be  severed  (suturing  of  this 
being  resorted  to  later),  or  the  tuberosity,  attached  to  the  ligament,  is  removed 
with  a  chisel,  and  subsequently  wired  down  (Barker). 

The  joint  having  been  opened  by  one  of  the  above  incisions,  it  is 
well  to  slit  with  a  sharp  bistoury  the  supra-patellar  pouch  *  up  to 
its  upper  limits  (readily  reached  by  a  finger),  so  as  to  lay  bare 
every  crevice  and  to  remove  every  atom  of  disease  and  tissue.  The 
cut  margins  being  held  on  the  stretch  by  two  Spencer  Wells' 
forceps,  the  surgeon  with  mouse-toothed  forceps  seizes  the  cut  edge 
of  the  synovial  lining  of  the  capsule  and  with  curved  scissors 
removes  it  in  one  piece  first  from  under  the  vasti  muscles  and  then 
along  its  reflexion  on  to  the  femur  down  to  where  it  ceases  at  the 
margin  of  articular  cartilage. 

Next  the  lateral  and  crucial  ligaments  are  examined,  and  every 
particle  of  diseased  tissue  removed,  only  bright,  glistening,  clearly 
healthy  ligamentous  tissue  being  leffc.f  But  as  naked-eye  examin- 
ation in  parts  perhaps  not  absolutely  bloodless  may  easily  be  fal- 
lacious, it  is  much  better  in  doubtful  cases  to  remove  these  com- 
pletely than  to  run  any  risk  whatever.  The  assistant  who  is  in 
charge  of  the  limb  now  brings  the  head  of  the  tibia  well  into  view 


*  I  look  on  this  as  one  of  the  most  cardinal  points  of  the  operation. 

I  Prof.  Oilier  (loc.  infra  cit.  and  .Itev.  ile  Chir.,  1882)  drew  attention  to  pre- 
serving the  lateral  ligaments,  if  possible,  together  with  all  healthy  periosteum 
and  capsule—  i.e.,  those  tissues  which  will  keep  the  bones  in  place  and  which  will 
tend  to  produce  ossifying  material.  This  will  not  interfere,  if  carefully  carried 
out,  with  extirpating  diseased  parts,  while  it  will  go  far  to  prevent  progressive 
flexion  of  the  joint. 
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by  pulling  the  calf  of  the  leg  well  forward  with  one  hand  while 
he  further  dislocates  the  bone  by  pushing  up  the  leg  (Fig.  347). 
The  condition  of  the  semilunar  cartilages  is  next  examined, 

and   if    they   are  much 


Pig.  347- 


invaded  by  pulpy  tissue, 
or  if  it  is  intended  to 
perform  a  complete  exci- 
sion, they  must  be  cut 
away  completely. 

The  back  of  the  joint  is 
next  taken  in  hand.  This 
region  can  be  far  more 
effectively  dealt  with  after 
removal  of  the  ends  of  the 
bones.  If,  owing  to  the 
case  being  an  early  one, 
with  little  or  no  caries,  the 
surgeon  desires  to  remain 
content  with  an  erasion,  he 
must  still  deal  thoroughly 
with  the  posterior  liga- 
ment *  and  deeper  parts  of 
the  sides  of  the  joint  with 
all  recesses  and  folds  of  the 
synovial  membrane.  To 
expose  these  parts  tho- 
roughly is  a  matter  of  some 
difficulty.  The  assistant 
should  manipulate  the  limb 
as  above  directed  at  one 
time,  at  another  flex  the 
leg  back  towards  the  table, 
while  occasionally  a  finger 
in  the  popliteal  space  will 
keep  within  reach  any 
altered  tissue  that  it  is 
desired  to  deal  with.  Every 
pains  must  be  taken  to 
use  the  scissors  systematic- 
ally and  thoroughly  here  as  elsewhere,  until  healthy  tissues  are 
reached,  and  not  to  dread  the  popliteal  artery  too  much.  This 
should  be  enforced  for  two  reasons.  If  any  diseased  tissues  are 
left  here,  they  will  be  shut  in  after  the  limb  is  extended  and  be 
impossible  to  deal  with,  save  by  a  fresh  and  probably  unsuccessful 
operation.  Again,  there  is  always  a  risk,  especially  in  a  surgeons 
earlier  operations,  of  his  not  dealing  with  disease  here  with  suffi- 


*  This  and  the  posterior  parts  of  the  semilunar  fibro-cartilages  are  liable  to  be 
inefficiently  treated. 
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cient  thoroughness  from  dread  of  injuring  the  popliteal  artery. 
This  vessel  maybe  avoided  by  (1)  not  dipping  the  points  of  the 
scissors  deeply,  but  using  the  blades  as  far  as  possible  parallel 
with  the  course  of  the  vessel ;  (2)  by  remembering  that  even  after 
the  posterior  crucial  ligament  has  been  thoroughly  cleaned  (a  matter 
often  imperfectly  done)  there  is  still  a  considerable  thickness  of 
structures  in  front  of  the  artery. 

After  all  diseased  tissues  at  the  back  have  been  _  thoroughly 
eradicated,  the  deeper  aspects  of  the  sides  of  the  joint  must  be 
examined.  In  one  case  I  was  unable  to  satisfy  myself  that  the 
limits  of  the  diseased  tissues  were  reached  till  the  tendons  of  the 
semi-tendinosus  and  semi-membranosus  came  into  view;  and  in 
another,  that  of  the  sartorius,  caseating  foci  having  spread  down 
beneath  the  fascia  on  the  inner  side  of  the  joint.  If  an  erasion  is 
thought  sufficient,  the  surgeon, 
having  gone  over  the  synovial 
membrane  systematically  and  in 
detail,  now  attends  to  the  bones. 
"With  a  stout,  sharp  scalpel,  he 
scrapes  or  pares  off  from  the 
cartilaginous  surfaces  of  femur 
and  tibia  any  adherent  pulpy 
material,  removing  thin  shavings 
of  the  cartilage  where  needful. 
This  must  be  carried  out  to  the 
very  back  of  the  condyles  and 
throughout  the  inter-condyloid 
notch,  and  around  the  posterior 
aspect  of  the  head  of  the  tibia. 

It  now  remains  to  describe  the  removal  of  the  bones  in  case 
erasion  is  not  sufficient.  Thus,  excision  will  in  future  be  pro- 
bably called  for  only  in  cases  of  long  standing,  where  caries 
is  present,  and  in  those  with  sinuses  and  suppuration.  Where 
excision  is  evidently  needed,  the  bones  should  be  sawn  after  the 
supra-patellar  pouch  is  cleared  out,  and  before  the  posterior  aspect 
of  the  joint  is  taken  in  hand,  as  this  step  will  b9  much  facilitated 
thereby. 

The  femur,  held  as  steady  as  possible,  is  taken  first.  A  groove 
for  the  saw  is  first  so  marked  out  with  the  scalpel  as  to  remove 
about  one-third  of  the  condyles.  In  severer  cases,  or  where  the 
above  section  will  clearly  be  insufficient,  half,  or  even  two-thirds, 
of  the  articular  surface  may  be  removed,  but  no  section  should  be 
made  farther  back  than  this,  or  the  epiphysis  will  be  trenched  upon 
with  serious  after-results.*    The  section  of  the  femur  should  be 


Dr.  Hoffa,  of  Wurzburg  [Arch.  f.  Klin.  Chir.,  Band  xxxii.  Heft  4,  18S5  ; 
Annals  of  Surgery,  March  1886),  brings  forward  cases  to  show  that  removal  of 
both  epiphyses  led,  at  the  end  of  ten  years,  to  shortening,  amounting  to  25A  cm. 
( 1  cm.  =  inch),  while  in  another  case  it  amounted  in  two  years  to  10  cm.  Loss 
of  the  femoral  epiphysis  alone  showed  17  cm.  of  shortening  in  six  years,  and  7  cm. 
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made  slightly  from  above  downwards,  and  from  behind  forwards,  so 
as  to  be  parallel  with  the  articular  cartilage  and  at  right  angles 
with  the  shaft.  Mr.  Howse  prefers  to  saw  the  femur  while  this  is 
held  vertically. 

The  tibia  is  taken  next,  and  a  groove  marked  out  with  the  knife 
about  i  inch  below  the  articular  cartilage.    A  Butcher's  saw,  set 

horizontally,  is  used  from 
Fl<;-  349-  behind  forwards,   and  on 

a  perfectly  level  plane. 
Neither  here  nor  in  sawing 
the  femur  must  the  slightest 
wobbling  of  the  saw  be 
permitted. 

About  I  inch  only  of  the 
tibia  should  be  removed, 
just  enough  in  fact  to  ex- 
pose healthy  cancellous 
tissue,  and  no  more.  Of 
the  femur,  no  more  than 
inch  should  be  removed 
if  possible.*  Any  soft, 
yellow,  cheesy,  fatty 
patches,  any  cancellous 
tissue  into  which  pulpy  tissue  has  dipped  after  perforating  the 
cartilage,  should  be  carefully  removed  with  a  gouge.  Where, 
however,  there  is  much  caries  or  the  above  patches  are  numerous, 
breaking  down  readily  under  the  finger-nail,  more  than  one  slice 
of  bone  had  better  be  removed. 

The  whole  wound  is  now  finally  most  carefully  scrutinised,  every 
outlying  angle  and  recess  being  examined  for  pulpy  tissue  left  behind. 

The  Esmarch's  bandage  is  now  by  some  removed,  and  while  lint 
wrung  out  of  I  in  2000  hydr.  perch,  is  held  firmly  over  the  sawn  tibia, 
any  bleeding  points  in  the  upper  half  of  the  wound  are  attended  to. 
The  safest  way  of  arresting  the  bleeding  is  by  underrunning  with 

in  a  year  and  a  half.  Two  cases  of  the  like  duration  affecting  the  tibial  line 
showed  respectively  15^  and  6  cm.  It  is,  however,  well  known  that  considerable 
shortening  may  occur  in  cases  treated  expectantly.  Dr.  Hoffa  found  in  one  case 
with  ankylosis  at  an  angle  that  at  the  end  of  twelve  years  the  shortening 
amounted  to  18  cm. ;  in  nine  other  such  cases,  ranging  in  duration  from  one  to 
eight  years,  the  shortening  varied  from  1  to  13*  cm.,  with  angular  contraction  in 
most  cases,  and  with  very  marked  atrophy  and  trophic  disturbances. 

*  Very  much  larger  amounts  may  be  removed  if  needful,  especially  in  chili 
and  young  adults,  with  good  reparative  power.  If  the  surgeon  is  obliged  to 
trench  upon  the  epiphyses  it  should  be  with  the  gouge,  and  not  with  the  saw,  if 
possible.  In  one  case  of  a  boy,  aged  seven,  the  bones  being  carious,  soft,  and 
fatty,  a  large  patch  of  cheesy,  fatty  bone  presented  itself  in  the  head  of  the  tibia 
after  the  first  slice  had  been  removed.  On  removing  this,  the  gouge  entered  the 
medullary  canal,  which  was  exposed,  gaping  on  the  sawn  surface.  I  was  doubtful 
how  far  union  would  take  place  here,  but  three  years  later  the  boy  bad  a  most 
useful  limb,  probably  from  a  ring  of  epiphysial  tissue  being  left. 
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chromic  gut  and  fine  needles  all  the  vessels  which  spirt,  as  practised 
by  Mr.  flow-so;  or  Mr.  Barker's  plan 
Mdc  infra),  which  I  greatly  prefer, 
may  be  tried.  Bleeding  from  the  can- 
cellous tissue  will  be  arrested  by  placing 
the  bones  in  contact.*  If  there  is  any 
tendency  of  the  edges  of  the  skin  to 
fold  in,  these  must  be  shortened. 

The  best  means  of  arresting  the 
haemorrhage,  and  one  which  I  have 
followed  in  all  my  later  cases  of  excision 
and  erasion,  is  that  advised  by  Mr. 
Barker  (Hunt.  Lect.,  swpra  cit.).  The 
Esmarch's  bandage  is  here  not  removed 
until  the  dressings — a  thick  layer  of 
iodoform  gauze,  sal-alembroth  or  sali- 
cylic wool,  or  wood  wool — are  firmly 
bandaged  in  position.  To  admit  of 
sufficient  pressure  being  applied  \  to 
check  the  oozing  and  to  distribute  it 
evenly  through  the  dressings,  a  white 
bandage  should  first  be  applied  from 
the  foot  to  the  upper  third  of  the  leg. 
If  one  of  Mr.  Howse's  splints  is  em- 
ployed, the  Esmarch's  bandage  must 
be  applied  sufficiently  high  up  the 
thigh  not  to  interfere  with  the  limb 
being  placed  in  the  splint,  as  this  has 
to  be  done  before  the  dressings  are 
applied.  I  have  found  this  plan  most 
satisfactory. 

The  patella,  if  sawn,  is  now  drilled 
and  wired,  or  united  with  stout  silk  or 
chromic  gut.  I  prefer  the  first,  the 
wire  being  left  long  and  removed  in 
about  a  fortnight. 

The  question  now  arises  whether  the 
tibia  and  femur  should  be  united  by 
wiring  or  pegging.!  I  am  of  opinion 
that  if  the  bones  have  been  so  sawn  as 
to  bring  their  faces  squarely  together, 
with  sufficiently  exact  closeness  to  prevent  more  than  a  finger-nail 
being  inserted  between  them,  and  if  they  are  put  up  with  the 


This  and  the  next  figure  shows 
the  line  of  the  epiphyses  which  enter 
into  the  knee-joint,  seen  from  the 
front.  That  of  the  fibula  is  also 
seen.  They  are  taken  from  a  well- 
grown  subject  of  about  eighteen. 
(Farabeuf.) 

Fig.  351. 


*  The  following-  vessels  will  be  found  to  give  the  chief  trouble  after  a  combined 
erasion  and  excision :  One  or  two  running  down  in  the  periosteum  over  the 
femur,  one  or  two  in  the  cut  periosteum  surrounding  the  sawn  margin  of  the  tibia, 
and  one  from  the  azygos  articular  in  the  posterior  ligament. 

t  The  bones  have  been  united  with  different  forms  of  pegs  or  nails,  or  by  wire, 
stout  carbolized  silk,  or  chromic  gut. 
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security  which  is  given  by  Mr.  Howse's  method,  the  above  aicU  are 
not  needed.*  Failure  of  excision  is  due  not  to  deiiciency  of  repair  in 
the  bones,  but,  as  a  rule,  to  persistency  of  pulpy,  tubercular  material 

The  need  of  drainage  must  vary  with  the  experience  of  the 
operator.  If  the  bone  surfaces  are  well  together,  and  if  the  angles 
of  the  wound  are  left  open,  if  aseptic  precautions  have  been  taken 
throughout,  drainage  is  rarely  required.  Two  or  three  sutures 
may  be  made  use  of  in  the  middle  of  the  incision,  the  sides  being 
always  left  open.  Before  closing  the  wound,  I  dust  a  little 
iodoform,  finely  powdered,  over  the  different  surfaces,  and  dry 
these  scrupulously,  when  the  sutures  are  in  place.  Mr.  I  l  ow  -  ', 
splint  is  now  applied.  To  those  who  a,re  not  familiar  with  the 
most  excellent  method  devised  by  my  colleague,  the  following 
brief  account  f  may  be  useful.  The  arrangement  will  be  found 
most  simple,  and  equally  efficient  in  admitting  of  antisepl 
dressing  and  maintaining  the  parts  in  absolute  rest.  The  splint 
consists  of  two  interrupted  tinned-iron  troughs  for  the  thigh  and 
leg  joined  by  a  posterior  bar.  This  is  from  4  to  6  inches  long, 
according  to  the  age  of  the  patient ;  it  is  convex  from  side  to  side 
to  avoid  cutting  into  the  popliteal  space,  and  can  be  lengthened  or 
shortened  if  any  alterations  in  the  interruption  are  required.  At 
the  end  of  the  splint  is  an  adjustable  foot-piece. 

The  limb  being  laid  in  the  splint,  attention  must  be  paid  to  the 
posterior  bar  being  in  the  centre  of  the  popliteal  space,  the  foot 
must  be  well  down  on  the  foot-piece ;  if  the  splint  grips  the  thigh 
or  leg  too  tightly  or  rides  too  loosely,  it  must  be  bent  out  or  in  with 
iron  "  crows."  The  dressings  are  now  applied,  preferably  those  of 
iodoform  gauze,  wrung  out  of  carbolic-acid  lotion,  and  wool.  Great 
care  must  be  taken  to  bandaging  from  below  upwards  and  from 
within  outwards,  the  bandage  being  laid  on  evenly  and  firmly  so 
as  to  distribute  the  discharges,  evenly,  right  through  the  dressings, 
and  to  prevent  their  coming  through  at  one  or  two  spots.  The 
splint  is  next  secured  to  the  limb  with  "waxed  bandages," 
prepared  by  passing  them  through  a  mixture  of  ordinary  yellow 
wax  and  olive  oil,  in  proportions  sufficient  to  make  the  wax  soft 
and  workable.  After  they  are  applied  to  the  leg  and  thigh  they 
are  painted  over  with  a  little  hot  wax  mixture,  so  as  to  make  them 
weld  into  one  mass.J    The  limb,  thus  secured,  is  slung  with  cord 


*  I  may  be  speaking  with  insufficient  knowledge,  but  I  am  under  a  strong 
impression  that  the  advocates  of  these  aids  have  not  made  trial  of  1  he  absolute 
fixity  ensured  by  a  well-applied  Howse's  splint  {vide  infra).  Mr.  Morrant  Baker's 
and  Mr.  Howard  Marsh's  methods  of  fixing  the  bones  by  steel  or  bone  pins  will 
be  found  in  the  Brit.  Med.  Journ.,  1887,  vol.  i.  pp.  321,  3S9. 

f  Guy's  Eosjj.  Reports,  1877,  vol.  xxii.  p.  503,  and  the  accompanying  plate. 

%  The  splint  is  usually  lined  with  lint  wrung  out  of  the  above  mixture.  But 
the  popliteal  bar  and  any  of  the  splint  close  to  the  wound  must  be  metal  only, 
uncovered,  to  favour  asepsis.  If  any  spaces  are  found  to  exist  between  the  limb 
and  the  splint  they  may  be  filled  in  with  cotton-wool,  soaked  in  some  of  the  hot 
wax  mixture. 


KXOTSION  OF  THE  KNEE. 


1 199 


and  pulley  to  Howse's  modification  of  Salter's  cradle.  This  occupies 
the  lower  part  of  the  bed ;  the  patient  lies  on  a  half  water-bed. 

The  chief  points  now  are  (1)  to  ensure  as  absolute  immobility 
as  possible;  (2)  to  employ  as  infrequent*  dressings  as  practicable  ; 
(3)  to  watch  for  every  sign  of  relapse,  and  to  attack  it  as  soon  as 
noticed.! 

After-treatment. — Morphia  or  laudanum  should  be  used  freely 
at  first,  if  needful.  If  the  temperature  keep  down,  the  dressings 
should  be  left  undisturbed  for  two  weeks,  when  an  anaesthetic  may 
be  given,  if  needful,  to  remove  the  wire  if  the  excision  has  been  a 
trans-patellar  one,  take  out  any  drainage-tubes,  and  also  to  make 
sure  that  there  are  no  persistent  sinuses  pointing  to  residual  pulpy 
material.  These,  if  found,  must  be  slit  up  with  a  sharp-pointed 
curved  bistoury,  and  scraped  out  with  a  sharp  spoon.  While  this 
may  be  repeated  every  two  weeks,  on  five  or  six  occasions  success- 
fully, the  more  deliberately  the  surgeon  endeavours  to  extirpate 
the  disease  both  in  the  soft  parts  and  in  the  bones,  the  more  he 
treats  it  as  if  malignant  at  first,  the  less  often  will  he  have  to 
interfere  later  on  (p.  1190). 

In  about  three  months,  Mr.  Howse's  splint  may  be  left  off  and 
a  leather  splint  fitted  on,  carrying  a  metal  bar  to  resist  the  tendency 
to  flexion.  Some  such  fixed  apparatus  should  be  worn,  in  children, 
for  three  or  more  years.J 

Causes  of  Failure  and  Death  after  Excision  of  the  Knee. — 
I.  Inveterate  persistence  of  pulpy  material  leading  to  (a)  giving 
way  of  the  supra-patellar  pouch,  and  the  results  mentioned  at 
p.  1 1 92  ;  (|3)  to  formation  of  caseating  foci,  especially  at  the  back 
of  the  joint  (p.  1 194),  and  only  to  be  removed  by  re-excision  or 


*  Infrequency  of  dressings  has  been  strorjgly  insisted  on  by  Prof.  Oilier  {Rev. 
de  Chir.,  August  1SS7  ;  Annals  of  Surgery,  November  1887,  p.  424).  This  most 
important  economy — of  pain  to  the  patient,  and  time  to  the  surgeon — is  only  to 
be  secured  by — (1)  Removing  every  atom  of  the  disease  that  can  be  got  at. 
(2)  Providing  drainage,  The  more  thoroughly  the  disease  is  extirpated,  the  less 
need  is  there  to  drain  ;  but  however  completely  the  disease  is  removed,  many 
sutures  should  not  be  employed,  especially  at  the  ends  of  the  wound.  (3)  Securing 
as  dry  a  wound  as  possible. 

t  It  is  especially,  I  think,  from  neglect  of  this  last  detail,  that  the  fact  arises 
that  almost  as  many  cases  are  lost  from  mistakes  in  the  after-treatment  as  from 
want  of  skill  in  the  operation. 

t  In  early  life  callus -like  material  is  thrown  out  quickly,  and  often  somewhat 
irregularly,  between  the  bones,  but  it  is  extremely  slow  in  really  ossifying.  As 
the  quadriceps  extensor  wastes  much  more  quickly  than  the  hamstrings,  even 
when  the  patella  is  retained,  the  latter  muscles  keep  up  their  action  on  the  tibia 
for  months,  and  even  for  years,  until  the  union  is  firm.  Tenotomy  has  been 
advised,  and  even  resection  of  all  the  hamstring  tendons  (Dr.  Phelps,  New  York 
Med.  Record,  July  21,  1886  ;  Annuls  of  Surgery,  October  1S86,  p.  364).  I  think, 
however,  that  retaining  the  bones  immobile  and  in  good  position,  securing  early 
healing  of  the  wound,  wearing  a  stiff  apparatus,  and,  wherever  practicable,  using 
the  trans-patellar  method,  will  best  ensure  a  limb  soundly  ankylosed  in  good 
position.    A  knee  bent  later  on  can  be  easily  straightened. 
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amputation.    2.  An  unhealthy 
caries  and  chronic  osteomyelitis 


Fig.  352. 


A  case  of  excision  of  both  knees,  two 
years  after  the  operation,  from  a  patient 
under  my  care  at  the  Hospital  for  Children 
and  Women,  sent  to  me  by  Dr.  A.  T.  F. 
Brown  of  Rochester.  Both  knees  were  the 
subject  of  tubercular  disease  on  admission. 
One  was  excised  three  months  after  the  other. 

suppuration,  no  sinuses,  nor  evidence  of 
as  it  was  proved,  tried  to  save  the  limb. 


aidition  of  the  bone  ends,  with 
3.  Deficient  reparative  power 
leading  to  bed-sores,  emaciation, 
irritative  fever,  hectic.  4.  Co- 
existence  or  subsequent  develop- 
ment of  such  visceral  diseases 
as  phthisis,  &c.  5.  Surgical 
scarlet  fever.  6.  Septic  Con- 
ditions.— For  these  the  surgeon 
will,  nowadays,  be,  as  a  rule, 
entirely  to  blame.  7.  Tetanus 
(p.  1 1 88).  8.  Secondary  Haemor- 
rhage.— Another  very  rare  con- 
dition. 9.  Fat  Embolism. — 
This  is  a  still  rarer  condition, 
but  one  which,  on  account  of  the 
interest  it  excited  some  years 
ago,  and  because  it  has  once, 
at  least,  proved  fatal,  deserves 
mention  here. 

The  case  was  that  of  a  child,  aged 
twelve,  submitted  to  excision  for  pulpy 
disease  by  Vogt,  of  Grief swald  ( Cent, 
f.  CJiir.,  1883,  p.  24).    The  bones  were 
so  fatty  as  to  cut  with  a  knife.  Though 
but  little  chloroform  had  been  given, 
and  the  loss  of  blood  had  been  slight, 
the  patient  died  twenty -four  hours  later 
with  shallow  respirations,  feeble  pulse, 
and  low  temperature.    Fat  embolism 
of  the  lungs,  extensively  diffused,  was 
found  post  mortem.    Vogt  considered 
that  this  case  predisposed  to  fat  embo- 
lism.   Thus  cut  vessels  were  exposed 
on  the  sawn  surfaces  with  plenty  of 
free  oily  matter  close  by,  and  unable 
to  escape,  owing  to  the  bone-ends  being 
in  close  contact  (two  wire  sutures  were 
used).    A  similar  case,  after  hip  resec- 
tion, by  Prof.  Liicke,  is  mentioned. 
Prof.   Vogt  thought  that  he  would 
amputate  in  another  case  if,  after 
excision  of  the  knee,  the  limb  could 
not  be    straightened  without  close 
apposition  of  the  sawn  fatty  bone  ends. 
9.  Shock— This,  though  rare,  must  be 
remembered.    Thirteen  years  ago  I 
lost  a  case  from  this  cause.  The  patient 
was  a  delicate  boy,  aged  seven,  with  a 
large  pulpy  knee.    As  there  was  no 
much  mischief  in  the  bones,  I,  unwisely 
The  child  sank  a  few  hours  afterwards. 
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Volkmann  (Cent.  f.  Chir.,  Bd.  xii.  Heft  9,  Feb.  28,  1885;  Ann.  of  Surg.,  May  1885, 
p.  486)  draws  attention  to  the  need  of  taking  care  in  children  that  too  much 
blood  is  not  lost,  and  that  deep  narcosis  is  not  too  prolonged. 


ERASION*  OF  THE  KNEE-JOINT. 

Definition. — By  this  operation,  which  we  owe  to  G.  A.  Wright,f 
of  Manchester,  is  meant  a  systematic  removal  of  the  synovial 
membrane,  which  is,  here,  so  often  pulpy.  If  the  ligaments  are 
diseased,  they  are  also  removed  ;  but  if  the  bones  and  cartilage  be 
involved,  it  must  be  only  to  a  slight  degree,  so  that  all  the  disease 
can  be  got  away  by  paring  with  a  knife,  or  scraping  out  with  a 
sharp  spoon.  Where  sections  of  the  bone  have  to  be  made,  the 
operation  becomes  an  excision  as  well  as  an  erasion. 

Value  of  Evasion  as  compared  with  Excision;  Suitable  and 
Unsuitable  Cases. — Where  a  knee-joint  the  site  of  pulpy  trouble 
resists,  in  hospital  patients,  non-operative  treatment  continued  for 
three  or  four  months ;  where  there  is  no  evidence  of  caseation  in 
the  joint  (very  difficult  to  tell,  but  indicated  by  chronic  obstinacy 
of  the  disease,  by  spots  where  the  feel  is  distinctly  doughy  or 
becoming  bluish  in  tint) — in  other  words,  where  the  disease  is 
early,  but,  owing  to  the  patient's  surroundings,  will  go  on  from  bad 
to  worse,  erasion  is  preferable  to  excision.    Its  advantages  are, 


*  Lancet,  1881,  vol.  ii.  p.  992  ;  Med.  Ohron.,  July  1885.  See  also  a  paper  by 
1  Mr.  Shield  {Ann.  of  Surg.,  Feb.  1888),  and  one  by  Mr.  E.  Owen  (Med.-Ohir.  Tram., 
vol.  lxxii.  p.  56).  The  following  are  Mr.  Wright's  conclusions :  "  In  those  that 
have  done  well  the  common  factors  appear  to  be :  (1)  absence  or  very  small 
amount  of  suppuration  ;  (2)  superficial  or,  at  least,  not  wide-spread  bone  dis- 
ease ;  (3)  absence  of  general  tuberculosis.  In  short,  fairly  early  disease  in  a  not 
hopelessly  tuberculous  child.  This  pretty  well  corresponds  to  the  cases  generally 
considered  suitable  for  excision.  I  have  not  yet  tried  the  operation  in  adults. 
It  is  clear  that  extensive  disease  of  bone  and  much  suppuration  will  not  allow 
good  results  to  be  obtained  by  erasion ;  neither,  as  a  general  rule,  will  they  by 
excision,  though  I  am  quite  sure  that  the  knee  may  be  successfully  excised  in 
cases  where  eraaion  is  out  of  the  question,  as  shown  by  excision  succeeding  where 
erasion  has  failed.  Although  in  one  case  a  freely  movable  joint  resulted,  I  do 
not  advise  the  attempt  to  obtain  mobility  by  early  passive  movement,  except  in 
a  few  instances  where  the  wound  has  healed  at  once,  and  there  is  no  obstacle 
in  the  way  such  as  dense  and  lowly  vitalised  cicatricial  tissue.  Erasion,  if  it 
fails,  leaves  the  limb  little,  if  at  all,  in  worse  condition  for  excision  afterwards. 
In  those  cases  where  amputation  became  necessary,  either  the  local  or  constitu- 
tional condition  forbade  hope  of  successful  excision.  Where  it  succeeds  erasion 
leaves  as  sound  a  limb  as  excision,  without  shortening.  In  some  cases  there  may 
be  mobility,  though  I  think  in  most  it  will  be  found  that  there  is  not  enough 
mobility  to  be  useful ;  here  the  limb  is  very  liable  to  become  flexed  after  healing 
of  the  wound,  but  the  same  is  true  of  excision  in  children.  I  think  then  that  in 
suitable  cases  erasion  is,  in  disease  of  the  knee,  better  surgery  than  excision 
but  its  application  is  strictly  limited.  In  all  cases  I  have  employed  strictlv 
Listerian  antiseptics." 

t  Arthrectomy  was  a  term  introduced  by  Volkmann  (Cent.  f.  Chir  1SS8) 
it  is  less  accurate,  and,  etymologically,  comes  too  near  to  excision. 

4G 
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(i)  There  is  no  removal  of  bone-slices,  and,  still  less,  any  inter- 
ference with  the  epiphyses.  Thus,  there  is  no  shortening  and  no< 
arrest  of  growth.  This  latter  advantage  will  be  at  once  recognized, 
when  it  is  remembered  that  (p.  1145)  the  increase  in  length  of 
the  femur  takes  place  chiefly  at  the  junction  of  its  shaft  with  the 
lower  epiphysis,  and  in  the  case  of  the  tibia  at  its  upper  epiphysis. 
In  one  of  my  cases,  a  girl  of  eleven,  there  was  not  only  no 
shortening,  but  repeated  careful  measurements  showed  \  an  inch 
increase  of  length,  perhaps  due  to  the  increase  of  vascularity  after 
the  operation,  about  the  above-mentioned  epiphyses.  (2)  With 
regard  to  the  retention  of  mobility,  the  frequency  with  which  this 
has  been  obtained  and  its  advantage  have  been,  in  my  opinion, 
much  exaggerated.  I  have  no  doubt  whatever  that  a  larger 
number  of  carefully  published  cases  will  show  that  where  move- 
ment is  sought  for,  the  risk  is  run  of  a  certain  degree  of  permanent 
flexion  and  often  troublesome  sinuses.  I  should  strongly  dissuade 
from  any  attempt  to  secure  mobility  in  the  case  of  the  knee  and 
ankle.  (3)  The  ligaments  are  less  interfered  with,  and  thus,  the 
ties  of  the  joint  being  preserved,  firm  union  is  more  speedy. 
(4)  If  performed  early,  erasion,  like  excision,  cuts  short  the  disease, 
and  thus  gives  a  considerable  saving  of  time  in  children,  at  an  age 
when  every  month  is  of  great  importance.  (5)  It  is  better  suited 
to  young  children.  Thus,  as  it  does  not  arrest  development,  it  may 
be  used  very  early.  Wright  has  operated  "  with  perfect  success  in 
a  child  under  two  years  of  age." 

The  disadvantage  of  erasion— I  am  speaking  only  from  an  experi- 
ence of  eighteen  cases— is,  I  think,  chiefly  this,  that  if  the  operation 
fail,  excision  is  rendered  much  more  difficult.  I  cannot  here  at  all 
agree  with  the  statement  of  my  old  friend,  the  chief  authority  on 
this  subject,  that  erasion,  if  it  fail,  leaves  the  limb  little,  if  at 
all,  in  worse  condition  for  excision  afterwards.  This  is  true  of 
the  limb,  but  not  of  the  joint.  In  one  of  my  erasions  which 
required  excision,  I  found  that  the  previous  operation  had  entirely 
obliterated  the  usual  landmarks,  and  that  great  difficulty  was 
experienced  and  much  care  needed  in  dealing  with  such  parts  as 
the  remains  of  the  posterior  ligament. 

The  cases  suitable  for  erasion  are  those  where  the  disease  is 
limited  or  almost  limited,  to  the  synovial  membrane,  with  little,  if 
any  caseation ;  where  the  cartilage  and  bones  are  almost  intact 
where  there  are  no  abscesses  or  sinuses,  where  there  is  no  evidence  ot 
other  tubercular  disease,  and  where  the  power  of  repair  is  satisfactory. 

Operation —The  preliminaries  are  the  same  as  for  excision 
/p  1 191)  A  trans-patellar  incision  (Fig.  346,  P-  1192)  should 
be  employed.  But  to  ensure  thorough  exposure  of  the  supra- 
patellar region,  a  very  dangerous  area  on  account  of  its 
numerous  nooks  and  crannies  which  give  lurking-places  to 
pulpy  mischief,  I  always  slit  this  pouch  right  up  to  its  very 
top  with  a  sharp-pointed  bistoury,  thus  dividing  the  upper  flap 
into  two     G    A.  Wright  ensures  the  same  end   by  making 
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"  longitudinal  incisions  through  the  tissues  on  each  side  of  both 
halves  of  the  patella,  upwards  as  far  as  tbe  upper  limit  of  the 
synovial  pouch,  and  downwards  nearly  to  the  tubercle  of  the 
patella."    The  flaps  being  then,  one  by  one,  thoroughly  everted 
with  a  sharp  hook,  taking  the  upper  half  of  the  joint  first,  I  seize 
the  tip  of  one  of  the  flaps  with  mouse-tooth  forceps,  and  then  with 
blunt- pointed  scissors   curved  on  the  flat  dissect  the  diseased 
synovial  membrane  off  the  under  surface  of  the  split  quadriceps 
expansion  in  a  continuous  strip  till  the  uppermost  limit  of  the 
supra-patellar  pouch  is  reached.    The  reflection  of  the  synovial 
membrane  over  the  front  of  the  femur  is  then  dealt  with  in  the 
same  way,  leaving  the  periosteum  on  this  quite  clean.    The  joint 
being  then  well  bent,  and  the  tibia  being  brought  forward  as 
directed  (p.  1 1 94,  Fig.  347),  the  crucial  ligaments,  the  semilunar 
cartilages,  the  inter-condyloid  notch,  and  the  synovial  reflections 
behind  tbe  crucial  ligaments  are  carefully  inspected.    To  do  this 
thoroughly,  it  is  absolutely  needful  to  divide  the  lateral  ligaments 
sufficiently.    With  regard  to  the  other  structures,  some  retain  the 
semilunar  cartilages  if  healthy,  others  remove  them  in  any  case. 
For  my  part,  as  it  is  so  essential  to  remove  all  the  synovial 
membrane,  and  this  is  impossible  unless  the  semilunar  cartilages 
go,  I  always  remove  them.    With  regard  to  the  crucial  ligaments, 
the  anterior  nearly  always  requires  removal;  the  posterior,  if 
clearly  healthy  and  glistening,  may  remain.    The  inter-condyloid 
notch,  and  the  reflection  behind  the  crucial  ligaments,  is  then 
taken  in  hand,  very  wide  flexion  of  the  joint,  and  a  finger  of  an 
assistant  in  the  popliteal  space,  here  facilitating  this,  the  most 
difficult  and  important  part  of  the  operation.    When  much  disease 
is  present  here  in  the  synovial  membrane,  both  crucial  ligaments 
must  be  unhesitatingly  divided,  and,  if  needful,  the  overhanging 
posterior  part  of  the  condyles  must  be  cut  away.    In  dealing  with 
the  synovial  membrane  in  the  inter-condyloid  notch,  the  surgeon 
must  remember  that  he  will  never  have  a  similar  chance  of  dealing 
with  the  disease  here,  and  that,  if  any  is  left  behind,  excision,  and 
perhaps  amputation,  will  be  called  for.    The  synovial  membrane 
around  the  lower  half  of  the  patella  is  then  removed,  and  finally 
the  ends  of  the  bones  are  examined.   Any  pits  and  foci  are  gouged 
out,  and  more  extensive  ulceration  shaved  off  with  a  strong  sharp 
kmfe.   Drainage,  if  needful  (p.  1 198),  is  then  provided  by  making 
counter-punctures  with  a  Lister's  sinus-forceps  in  the  popliteal 
space,  on  each  side  of  the  limb.    The  dressings  are  applied  with 
the  same  precautions  given  at  p.  1197,  and  not  until  all  is 
completed  is  the  Esmarch's  bandage  removed.    Throughout  the 
operation  irrigation  with  lot.  hydr.  perch.,  1  in  3000,  should  be  dili- 
gently employed. 

The  after-treatment  is  the  same  as  after  excision  (p  nog)-  as 
there  is  the  same  tendency  for  a  long  while  for  the  limb  to  become 
flexed  there  is  the  same  urgent  need  for  a  rigid  apparatus  for 
feeveral  years. 
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Causes  of  Failure  after  E  radon. — These  are  chiefly:  (i)  Some 
of  the  disease  is  left  behind.    This  is  known  by  a  persistent  sinus,  • 
and  the  liability  of  the  limb  to  become  puffy,  hot,  and  tender. 

(2)  Inability  of  the  patient  to  repair  the  wound  which  is  left. 

(3)  Failure  of  the  surgeon  to  maintain  asepsis. 


WIRING  UNUNITED  FRACTURES  OF  PATELLA. 

This  operation,  brought  before  the  profession  by  Sir  J.  Lister  in  1883,  seems 
to  have  dropped  somewhat  out  of  notice.  This  is  perhaps  due  to  two  facts :  (a)  In 
the  majority  of  cases  a  quite  sufficiently  good  result  is  obtained  by  non-operative 
means.*  (b)  In  spite  of  the  vastly  increased  familiarity  with  antiseptic  details, 
and  their  simplification,  much  of  the  old  dread  of  opening  the  knee-joint  still 
survives.  The  question  was,  however,  sufficiently  thrashed  out  to  make  it  clear 
that  the  operation  is  justifiable  under  certain  conditions.  The  indications 
may  be  stated  somewhat  thus  : 

1.  In  Sir  J.  Lister's  words  (loc.  supra  tit.),  "no  man  is  justified  in  performing 
such  an  operation,  unless  he  can  say  with  a  clear  conscience  that  he  considers 
himself  morally  certain  of  avoiding  the  entrance  of  any  septic  mischief  into  the 
wound." 

2.  Certain  Cases  of  Old  Fracture  of  the  Patella.— This  important  matter  must 
be  taken  somewhat  in  detail.  The  chief  points  here  justifying  resort  to  wiring 
are :  {a)  Failure  of  previous  treatment,  especially  in  hospital  patients,  {b)  A 
useless  limb,  especially  in  a  man  whose  occupation  entails  much  walking  or 
standing,  where  the  gait  is  helpless  and  requires  much  attention,  or  where  many 
falls  have  followed  involving  serious  risk  of  fracture  on  the  opposite  side, 
(c)  Where  both  patellar  are  fractured,  (d)  Where  the  patient  is  young  and  has , 
many  years  of  active  life  before  him.  (e)  Where,  if  not  young,  the  patient 
is  sufficiently  healthy.  (/)  Where  enough  is  known  of  the  patient's  habits  to 
ensure  his  being  amenable. 

3.  Kecent  Fractures.— These  must  be  considered  separately,  according  as  they 
are  -  (a)  simple  ;  or  (&)  compound.  In  the  former  case  the  general  opinion  of 
the  profession  has  appeared  to  be  against  operation,  owing  to  the  good  result 
which  usually  follows  on  non-operative  measures.  Prof.  Lister's  t  five  cases  of 
wiring  in  recent  fractures  prove  how  safe  this  method  is  in  skilled  hands,  (b)  In 
compound  fractures  the  matter  seems  to  me  to  be  different.  Here  a  wound 
already  exists,  and,  if  the  patient's  condition  is  good.no  harm  can  be  done  by 
wiring,  with  antiseptic  precautions,  any  fragments  which  happen  to  be  widely 
separated.    Furthermore,  such  a  step  may  be  easily  combined  with  the  needful 


*  Mr  0<ner  Ward  {Lancet,  November  1,  1884),  in  some  interesting  remarks  on 
three  cases°-of  which  one  was  treated  without,  and  the  other  two  by,  wiring- 
shows  that  in  the  first  the  total  time  lost  before  resuming  work  was  twenty-seven « 
weeks  and  in  the  two  wired,  thirteen  and  eight  weeks  respectively ;  that  the 
first  case  could  not  kneel  before  nine  months,  while  the  other  two  could  do  so 
six  and  five  weeks  after  the  operation.  It  will  be  seen  that  the  loss  of  time  was 
reduced  by  more  than  one-half. 

+  Sir  Joseph  goes  so  far  as  to  consider  {Lancet,  November  3,  1S83)  that  W 
ununited  case  is  in  every  respect  worse  as  a  subject  of  operation  than  the  recent 
This  is  chiefly  owing  to  the  wasting  of  the  fragments  and  their  greater  separa- 
tion    Agalf  in  recent  cases,  there  is  no  need  to  pare  the  fragments,  for  after 
sponging  away  of  clots  the  surfaces  are  ready  for  coaptation. 


UNUNITED  FRACTURE  OF  PATELLA. 


1205 


examination  and  irrigation  of  the  joint  with  dilute  solution  of  mercury  perchloride 
or  carbolic  acid,  and  the  insufflation  of  iodoform.* 

Operation— The  parts  being  thoroughly  cleansed,  an  incision  is  made,  with 
the  strictest  antiseptic  precautions,  including  irrigation  with  hydr.  perch.,  1  in 
4000,  about  3*  inches  long,  either  vertically  or  transversely.  The  former  is 
adopted  by  Sir  J.  Lister.  The  latter  is  the  more  convenient,  and  admits  more 
readily  of  getting  at  the  lateral  aspects  of  the  joint,  if  the  aponeurosis  above 
requires  division  at  these  points.f  It  is  said  to  have  the  disadvantage  of  being 
more  likely  to  give  way  and  expose  the  joint  if  a  refracture  should  take  place 
later.  I  used  it  in  four  out  of  the  five  cases  mentioned  below,  and  think  it  well 
to  make  it  rather  above  or  below  the  interval  between  the  fragments,  so  that 
this  and  the  wound  shall  not  lie  opposite  to  each  other.J  The  fragments  when 
exposed§  are  generally  found  embedded  in  fibrous  tissue,  thickened  synovial 
membrane,  and  old  decolorised  coagulum.  This  must  be  snipped  or  cut  away, 
and  any  spirting  vessels  in  the  thickened  synovial  membrane  must  be  secured. 
A  very  thin  section  from  each  fragment  is  then  removed  with  a  narrow-bladed 
saw,  this  needing  much  caution  in  the  case  of  the  lower  one,  which  is  the  smaller 
of  the  two.  If  the  fragments  can  now  be  pressed  into  close  apposition,  nothing 
remains  save  to  wire  them,  but  the  case  is  by  no  means  so  simple  where  the 
bones  are  widely  apart.  Thus,  in  one  of  my  cases,  after  paring  the  fragments, 
these  were  quite  2£  inches  from  each  other,  and  after  most  forcible  traction,  the 
upper  could  only  be  made  to  descend  |  inch.  Malgaigne's  hooks  were  now 
applied  and  tightly  screwed  up,  but  with  no  result  on  the  desired  approximation. 
The  lateral  expansions  of  the  quadriceps  were  next  still  more  fully  divided  (cut 
muscular  fibres  being  seen  on  the  inner  side),  but  the  fragments  were  almost  as 
far  apart  as  ever.  As  the  only  alternative  to  excising  the  joint  (in  order  to  sub- 
stitute a  firm  support  for  the  flail-like  limb),  I  now  divided  partially  the  rectus 
tendon,  but  it  was  not  till  the  upper  fragment  was  only  held  by  a  narrow  stout 
band  at  its  upper  and  inner  parts  that  it  could  be  brought  in  apposition  with  the 
lower  one.    The  result  was  excellent. 

In  these  difficult  cases  it  must  be  remembered  that  it  is  not  absolutely  neces- 
sary to  get  the  fragments  into  exact  apposition.  If,  after  wiring,  they  come 
within  ^  inch  of  each  other,  the  limb  will  be  a  most  useful  one,  though  of  course 
exact  apposition  is  to  be  desired. ||  When,  in  spite  of  all  the  above,  approxima- 
tion of  the  fragments  is  still  impossible — though  it  is  difficult  to  imagine  such  a 
contingency — the  knee  should  be  excised  either  now,  or  on  another  occasion,  so 
as  to  give  a  firm  support. 

The  fragments  being  sufficiently  approximated,  they  are  now  drilled.  This 


*  Dr.  G.  E.  Fowler,  of  New  York  (Annals  of  Surgery,  September  1885,  p.  24S), 
calls  attention  to  the  great  importance  of  making  these  cases  aseptic  at  the 
first.  In  his  case  the  bone  was  split  into  three  fragments.  The  two  lower  ones 
were  first  wired  together,  and  their  upper  margins  were  next  sutured  to  the  upper 
fragment  by  two  wire  sutures,  one  for  each  lower  fragment. 

t  It  would  also  be  probably  more  convenient  in  a  compound  fracture. 

+  An  Esmarch's  bandage  is  not  needed,  and  would  have  the  objections  of 
causing  oozing  afterwards  into  the  joint  cavity,  and  also  of  preventing  that  bring- 
ing down  of  the  extensors  of  the  thigh  which  may  be  required  in  cases  of  wide 
separation. 

§  In  one  case,  the  skin  being  dimpled,  puckered  down,  and  adherent  between 
the  fragments,  I  had  to  cut  away  a  piece  about  f  inch  in  diameter. 

II  In  a  case  of  Mr.  Wheelho use's  (Brit.  Med.  Journ.,  June  9,  1883)  the  frag- 
ments, originally  inch  apart,  could  only  be  brought  within  A  inch  of  each 
other ;  an  excellent  limb  resulted. 
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may  be  easily  effected  by  an  ordinary  bradawl,  sterilised.  The  bones  should  be 
drilled  obliquely,  the  instrument  entering  each  fragment  a  full  i  inch  from  the 
fracture  on  the  upper  surface,  and  emerging  above  the  cartilaginous  surface 
below.*  Where  the  lower  fragment  is  too  small  to  hold  a  wire,t  this  may  be 
passed  through  the  ligamentum  patellae,  as  has  been  done  by  Sir  J.  Lister  (foe. 
avpra  cit.)  and  Mr.  Teale  (Brit.  Mud.  Journ.,  June  9,  1883).  One  wire  would 
appear  to  be  sufficient :  though  this  unites  the  centre  of  the  fragments  exactly, 
a  very  slight  interval  remains  at  the  edges,  but  does  not  interfere  with  an  1 
excellent  result. 

When  the  wire  is  twisted,  two  half-twists,  or  one  complete  one,  will  be  suffi- 
cient, and  it  should  be  noted  at  the  time  in  which  direction  the  twist  is  made, 
in  case  the  wire  is  removed.  This  raises  the  question  as  to  the  best  way  of 
dealing  with  the  wire,  whether  to  cut  it  short  and  embed  the  ends  by 
gently  hammering  them  into  the  fibrous  tissue  over  the  upper  fragment,  or  to 
leave  the  wire  long  enough  to  admit  of  its  being  removed  later.  I  have  alluded 
to  this  question  at  p.  80.  Sir  J.  Lister  advocates  the  former  course.  I  bhall 
not,  I  trust,  be  thought  wanting  in  proper  respect  if  I  suggest  that  in  the  knee, 
at  least  in  women  who  have  much  kneeling,  removal  of  the  wire  will  be  more 
satisfactory.  Thus,  in  one  of  my  cases,  in  which  I  had  hammered  down  the 
wire,  the  woman  returned,  nearly  a  year  later,  to  have  the  wire  removed.  SLe 
had  not  been  able  to  kneel,  the  suture  could  be  felt,  and  at  one  spot  the  skin  was 
ulcerating  over  it.  I  ought  to  state  that  the  patient  was  a  very  thin  one.  and 
that  I  had  made  three  or  four  half-twists  instead  of  two.:}: 

Before  the  wire  is  twisted  or  hammered  down,  if  this  course  is  decided  upon, 
the  surgeon  must  decide  as  to  drainage  of  the  joint.    When  the  operation  has 

*  While  it  is  well  to  take  this  last  precaution,  it  probably  does  not  matter  much 
(supposing,  of  course,  that  strict  antiseptic  precautions  are  taken)  if  the  wire  is 
passed  within  the  joint.    Sir  J.  Lister  gives  the  following  aid  to  making  the  two 
drill-holes  exactly  correspond :  "  Supposing  that  on  one  side  the  instrument 
should  have  come  too  far  down,  it  may  be  into  the  cartilage ;  we  do  not  regard 
that  at  first,  but  pass  the  wire  through  the  two  drill-holes,  and  then  on  that  side 
on  which  the  hole  has  come  too  far  down,  by  means  of  the  bradawl  we  simply 
chip  away  a  little  of  the  material  that  is  above  the  wire,  until  the  wire  comes  to 
be  in  a  position  exactly  opposite  to  the  hole  on  the  other  side,"    If,  in  another  : 
case,  there  is  difficulty  in  making  the  drill  emerge  upon  the  fractured  surface,  Sir 
Joseph  would  advise  to  withdraw  the  drill  and  substitute  the  blunt  end  of  a  1 
needle,  and  then  with  a  gouge  or  bradawl  to  excavate  an  opening  upon  the  frac- 
tured surface,  opposite  to  the  other  drill-hole,  until  the  needle  is  exposed ;  the  1 
wire  can  then  be  easily  passed. 

t  The  most  difficult  fragment  should  be  taken  first.  The  wire  is  liable  to 
hitch  at  two  points— one  in  hitting  off  the  drilled  orifice  in  the  second  frag- 
ment; the  other,  as  it  comes  up  through  the  fibrous  tissue  covering  this 
fragment. 

+  Prof.  Macewen  (loc.  infra  cit.)  mentions  a  case  which  came  under  observation 
three  months  after  suture  of  the  patella,  with  acute  suppurative  arthritis  of  the 
joint  and  ulceration  of  the  cartilage.  A  probe  passed  through  a  sinus  detected  t  he 
wire  surrounded  by  carious  bone.  The  twist  was  still  intact,  but  the  loop  was 
loose,  the  bone  having  become  inflamed,  softened  and  ulcerated.  Excision  of 
the  joint  was  required.  This  shows  that,  occasionally,  the  wire  may  excite  irrita- 
tion and  thus  lead  to  serious  results.  Mr.  Turner  {Lancet,  1S87,  vol.  i.  p.  57*) 
records  a  case  in  which  Mr.  M.  Robson,  of  Leeds,  had  wired  an  ununited  fracture 
of  the  patella,  three  gold  wires  being  employed.  The  patient,  an  epileptic, 
probably  injured  the  knee  xepeatedly,  the  wires  worked  out,  and  the  knee-joint 
became  acutely  inflamed,  requiring  free  incisions  and  drainage. 


WIRING  FRACTURES  OF  PATELLA . 


1 207 


been  difficult,  involving  much  separation  of  adhesions,  and  interference  with  the 
parts  drainage  should  be  employed  through  the  wound  to  the  most  dependent 
part  of  the  joint  at  the  outer  side  (Lister),  thrusting  the  instrument  here  through 
the  joint  and  soft  parts,  cutting  upon  it  and  drawing  a  drain  through,  lho 
wound  is  then  united  and  dressed.  As  soon  as  the  deeper  part  of  the  wound  is 
healed,  every  pains  must  be  taken,  by  massage,  &c,  to  improve  the  atrophy  ol 
the  quadriceps.  Healing  should  be  complete  in  three  weeks.  If  it  be  decided 
to  remove  the  wire,  this  may  be  done  six  or  eight  weeks  after  the  operation,  by 
making  a  small  incision  through  the  scar.  The  number  of  half-twists  and  the 
direction  in  which  they  have  been  made  must  be  recollected  at  this  time.  The 
wire  is  first  untwisted  and  straightened,  one  end  is  next  cut  off  short,  and  the 
other  grasped  in  dressing-forceps,  and  wound  round  the  tips  of  these.  It  is  then 
extracted  without  jerking. 

The  question  of  passive  movement  now  arises.  Usually,  about  six  or 
eight  weeks  after  the  operation,  the  patient  may  get  up  and  begin  to  use  the 
limb  (with  the  aid  of  two  sticks  at  first),  flexion  and  extension  being  diligently 
practised.  Unless  the  joint  is  very  stiff,  massage,  friction,  and  gentle  persever- 
ing movement,  aided  by  time  and  patience,  will  be  sufficient.  If  an  anaesthetic 
is  given,  movements  must  be  made  cautiously,  as  the  patella  has  been  refractured. 
on  this  occasion  more  than  once.  * 

Difficulties  in  Wiring  the  Patella. 

1.  Atrophied  surfaces  of  the  fragments,  making  it  difficult  to  refresh  them 
satisfactorily.  2.  A  very  small  lower  fragment.  3.  Fragments  embedded  in 
very  firm  fibrous  tissue,  fascial,  periosteal,  and  synovial,  or  old  coagulum.  This 
condition  will  prevent  satisfactory  apposition  unless  the  intervening  tissue  be  all 
removed.  In  a  very  interesting  case  recorded  by  Mr.  O.  Ward  {Lancet,  Nov.  1, 
1884)  it  was  found,  on  exploring  the  fragments,  that  the  capsular  tissues  torn  off 
the  lower  fragment  remained  attached  above,  and  hung  like  a  flap  between  the 
fractured  surfaces,  effectually  preventing  their  apposition.  It  is  suggested  that 
some  such  complication  may,  in  many  cases  which  have  been  treated  in  the 
usual  way,  cause  the  fragments  to  fall  apart  as  time  goes  on.  This  is  supported 
by  Prof.  Macewen,  Lancet,  Nov.  17,  1883  ;  Ann.  of  Surg.,  March  1887,  p.  178),  who 
has  collected  thirteen  cases  of  transverse  fracture  of  the  patella,  in  which  por- 
tions of  soft  tissue  intervened  between  the  fragments  in  such  a  manner  as  to 
render  osseous  union  an  impossibility.  4.  A  contracted,  rigid  quadriceps.  5.  In- 
dipping  skin,  p.  1205.  6.  Multiple  fragments. — This  may  cause  much  difficulty, 
especially  if  it  is  the  lower  and  usually  smaller  fragment  which  is  comminuted. 
If  the  lowest  fragment  is  large  enough  to  bear  wiring,  a  smaller  one  may  be 
removed  ;  or  the  wire  maybe  passed  through  the  ligamentum  patellae.  If  a  case 
seemed  to  require  it  I  should  not  hesitate  to  wire  smaller  fragments  with  finer 
wire,  and  to  pass  one  stout  one  from  the  highest  to  the  lowest  fragment  (or 
ligamentum  patellae),  this  wire  lying  in  the  joint,  and  passing  under  and  over  one 
of  the  smaller  ones.  To  give  a  firm  support  excision  could  be  resorted  to  as  a. 
last  resort,  either  at  the  time  or  later. \ 

*  In  one  of  Sir  J.  Lister's  cases  (loc.  supra  cit.),  passive  movement  being  em- 
ployed with  "  considerable  force  "  four  weeks  ufter  the  wiring,  the  rigid  quadri- 
ceps not  yielding,  the  wire  gave  way,  and  the  cicatrix  (a  long  longitudinal  one), 
which  had  healed  save  where  the  wire  projected,  opened.  The  joint  was  at  once 
washed  out  antiseptically,  and,  six  days  later,  some  coagula  were  removed  and 
the  old  wire  retwisted.    An  excellent  limb  was  the  result. 

t  Mr.  Mayo  Robson  brought  the  following  method  of  securing  bony  union  of 
the  patella,  without  opening  the  knee-joint,  before  the  Clinical  Society  (Trans., 
vol.  xxii.  p.  286  ;  Brit.  Med.  Journ.,  1889,  vol.  i.  p.  1229).  The  parts  being  care- 
fully purified,  the  joint  aspirated,  the  skin  over  the  upper  fragment  was  drawn 
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Causes  of  Failure.— These  are,  mainly:  i.  Inability  to  bring  the  Frag, 
meuts  together.— Mr  Turner  {Clin.  Soc.  Trans.,  vol.  xviii.  p.  41)  mentions  a  case 
in  which  the  operation  was  abandoned,  as  it  was  found  impossible  to  get  the 
fragments  together  after  wiring  them.  The  patient  was  "no  better  and  no 
worse  "  eventually.  2.  Septic  conditions.  3.  Necrosis  of  a  Fragment.—  I  his  is 
a  complication  rather  than  a  cause  of  failure.  It  is  especially  likely  to  occur 
after  severe  compound  fractures,  in  which  the  periosteum  was  much  injured  at 
the  time  of  the  accident.  This  happened  with  the  upper  fragment  in  i)r.  G.  R. 
Fowler's  case  already  quoted.  About  three  months  after  the  wiring,  this  f  ag. 
ment,,  about  the  size  of  a  walnut,  was  removed.  It  was  now  found  that  "  the 
joint  was  perfectly  closed  by  a  thick  fibrous  capsule  underlying  the  necrosed 
portion,  connected  to  the  upper  margins  of  the  now  firmly  united  two  lower 
fragments,  and  forming  a  strong  bond  of  union  between  the  quadriceps  above 
and  what  remained  of  the  patella  below."  The  resulting  limb  was  useful,  with 
considerable  movement  at  the  knee-joint. 


REMOVAL  OP  LOOSE  BODIES*  FROM  THE 
KNEE-JOINT. 

This  is  another  instance  of  an  operation  rendered  safe  and  simple  by  the  anti- 
septic treatment  of  Sir  J.  Lister.  Removal  by  direct  incision  will  therefore 
be  alone  described  here. 

Operation.— The  parts  having  been  kept  at  rest  for  some  days  before  and 
scrupulously  cleansed,  the  foreign  body  is  found,f  if  possible,  and  retained  in  a 
superficial  part  of  the  capsule.    If  it  be  very  movable,  it  should  be  harpooned 


up  so  as  to  avoid  traction  on  the  skin,  and  a  pin  was  pushed  from  without  inwards, 
through  the  quadriceps  tendon  immediatel}  above  the  upper  fragment,  and 
made  to  project  at  a  corresponding  point  on  the  opposite  side  of  the  knee. 
Another  pin  was  in  like  manner  pushed  through  the  upper  end  of  the  ligamentum 
patella?,  just  below  the  lower  fragment.  Gentle  traction  on  the  pins  quite  ea-ily 
brought  the  fragments  into  contact,  and  a  figure-of-eight  suture  of  aseptic  silk 
retained  them  in  position.  An  antiseptic  dressing  was  applied  and  not  removed 
for  three  weeks,  when  the  pins  were  removed.    Bony  union  was  secured. 

*  The  following  classification  may  be  useful  to  a  surgeon  about  to  operate  for 
one  of  these  bodies:  (1)  A  thickened  or  indurated  synovial  fringe  which  has 
become  pedunculated  and  perhaps  detached  ;  (2)  a  fibro-enchondroma  originating 
in  those  cartilage  cells  which  are  naturally  found  in  the  synovial  fringes ;  (3)  a 
portion  of  articular  cartilage  detached  by  injury  (four  years  ago  I  removed  one 
of  these  loose  bodies  from  the  knee-joint  of  a  railway  porter  who  came  to  me  for 
synovitis,  with  the  history  that  the  attacks  dated  from  the  time  when  a  cask 
which  he  was  moving  had  slipped  and  struck  the  inner  side  of  his  right  knee- 
joint — Lancet,  1889,  vol.  ii.  p.  363) ;  (4)  a  bit  of  cartilage  may,  after  injury, 
gradually  become  detached  by  a  process  of  quiet  necrosis  (Paget) ;  (5)  blood  effused 
into  a  synovial  fringe  ;  (6)  a  mass  of  fibrine  ;  (7)  a  detached  osteophyte;  (8)  Mr. 
H.  Marsh  (Bin.  of  Joints,  p.  182)  mentions  a  case  of  Mr.  Shaw's,  in  which  a  loose 
body  on  removal  was  found  to  contain  the  point  of  a  needle. 

t  The  patient  is  often  clever  at  this.  Mr.  H.  Marsh  (he.  supra  cit. )  suggests 
that  it  may  save  disappointment  if  fixing  the  body  has  been  practised  beforehand 
by  the  assistant  to  whom  this  office  is  to  be  entrusted.  In  those  rare  cases  where 
the  body  cannot  be  found,  no  surgeon  familiar  with  antiseptic  details  would 
hesitate  to  freely  cut  into  the  joint  if  the  history  and  the  crippling  of  the  patient 
justified  this.  In  other  cases,  as  occasionally  happens  in  litho'omy,  the  body  is 
known  to  be  present,  but  cannot  be  felt  when  the  patient  is  on  the  table. 
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with  a  sterilised  needle  at  the  beginning  of  the  operation.  The  joint  is  then 
deliberately  and  sufficiently  opened.  In  the  traumatic  case  I  have  mentioned, 
the  body  could  not  be  felt  at  the  time  of  the  operation  ;  on  cutting  freely  into 
the  joint  I  came  down  on  a  tiny  pedunculated  body  attached  to  the  deformed 
internal  condyle  ;  as  this  was  evidently  too  small  to  be  the  offending  body,  I  had, 
after  removing  it,  to  make  a  prolonged  search  with  the  finger  before  the  loose 
cartilage  was  found  at  the  extreme  upper  end  of  the  supra-patellar  pouch.  In 
an  v  such  case  where  the  body  can  be  felt,  but  not  brought  down,  a  second  incision 
should  be  made  over  it.  Any  bleeding  is  now  finally  arrested,  and  the  wound 
closed  by  sutures  which  carefully  take  up  the  capsule.  If  the  operation  has  been 
a  simple  one,  no  drainage  will  be  required,  effusion  being  prevented  by  aseptic 
precautions  and  firm,  even  bandaging.  Where  the  search  has  been  prolonged, 
the  pans  much  interfered  with,  or  many  bodies  removed,  a  horsehair  drain  or  a 
small  tube  must  be  passed  through  the  wound,  and  a  counter-puncture  at  the 
most  dependent  part  of  the  joint. 

Iodoform  having  been  dusted  on,  the  usual  dressings  are  applied,  and  the  limb 
put  up  on  a  back  splint. 


INTERNAL  DERANGEMENTS  OP  THE  KNEE. — 
SLIPPED  FIBRO-CARTILAGE.* 

These  affections  are  so  crippling  and  vexatious  that  I  shall  allude  to  them  here, 
though  operative  interference  will  be  very  rarely  required  if  the  case  is  treated 
by  the  proper  apparatus  (vide  infra).  The  key-note  to  the  satisfactory  recogni- 
tion of  these  injuries  and  their  well-doing,  is  a  recognition  of  the  fact  that  one 
of  the  semilunar  cartilages,  usually  the  internal,  may  alter  a  hurt  or  wrench  of 
the  joint  be  partially  torn  away  from  its  marginal  attachments,  usually  the 
anterior  ones  (Annandah-).  In  some  cases  the  cartilage  is  split  instead  of  dis- 
placed ;  in  others  it  undergoes  gradual  enlargement  in  consequence  of  repeated 
injury  and  synovial  irritation.*  With  regard  to  treatment,  it  should  be  distinctly 
understood  that,  after  reduction,  rest,  counter-irritation,  &c,  the  application  of 
ordinary  splints  or  knee-caps  is  not  of  the  very  slightest  use ;  there  is  one  instru- 
ment, and,  as  far  as  I  know,  one  only,  which  will  meet  these  cases,  and  do  away 
in  the  great  majority  of  cases  with  any  need  of  operation,  and  that  is  the  "  knee- 
clamp"  made  by  Spratt,  Hawksley,  &c,  and  figured  by  Mr.  H.  Marsh  in  his 
excellent  account  of  this  affection  (Dis.  of  the  Joints,  pp.  212,  213).  Having 
watched  these  clamps  in  many  patients,  I  can  testify  most  strongly  to  their 
value. 

Operation. — Where  the  above  clamps  fail,  or  where  other  trouble  is  present, 
as  in  Prof.  Annandale's  and  my  cases  ;  where  the  life  is  spoilt  by  the  affection, 
and  other  conditions  are  satisfactory,  opening  the  joint  and  removal  or,  much 
more  rarely,  suture  of  the  cartilage,  is  justifiable.  The  skin  having  been  carefully 
cleansed,  and  the  strictest  antiseptic  precautions  made  use  of,  an  incision,  longi- 
tudinal as  in  the  case  mentioned  below — a  transverse  gives  more  room  but,  I 
think,  weakens  the  joint  more — is  made  over  the  fibro-cartilage,  for  about  3  inches. 
All  Weening  having  been  carefully  arrested,  the  synovial  membrane  is  incised, 
and  haemorrhage  again  stopped.    The  condition  of  the  oartilage  is  then  investi- 


*  Reference  should  be  made  on  this  subject  to  the  following  writings  :  Hey, 
Pract.  Observ.  in  Surg.,  1803  ;  Howard  Marsh,  Dis.  of  the  Joints,  p.  190;  Annan- 
dale,  Brit.  Med.  J  urn.,  1887,  vol.  i.  p.  319  ;  H.  W.  Allingham,  ibid.  1888,  vol.  i. 
p.  11 10,  and  Treatment  of  Internal  Derangements  of  Knee-Joint  by  Operation. 
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gated,  and,  if  displaced,  it  is  drawn  into  position  with  a  blunt  hook,  and  sutured* 
with  chromic  catgut  to  the  periosteum  and  fascia  over  the  edge  of  the  head  of 
the  tibia.  If  the  cartilage  cannot  be  thus  brought  into  position,  it  should  be  re- 
moved, and  the  same  should  be  done  if  a  portion  is  found  split  off  but  still 
attached.  Any  growth  that  is  present,  whether  fibro-fatty  of  the  synovial 
membrane,!  or  an  osteo-arthritic  outgrowth  from  the  bone  {vide  infra),  should  be 
removed  by  scissors,  saw,  &c.  A  few  strands  of  horsehair  are  then  inserted,  and 
the  synovial  membrane  carefully  sutured  with  buried  sutures  of  catgut.  The 
skin  incision  is  then  closed  with  salmon-gut  sutures.  In  about  three  weeks  care- 
ful movements  of  the  joint  should  be  begun.  The  chief  trouble  in  the  after- 
treatment  is  obstinate  stiffness. 

The  following  are  brief  notes  of  the  only  case  in  which  I  have  found  it  needful 
to  remove  a  semilunar  fibro-cartilage.  It  will  be  noticed  that  previous  treatment 
had  failed,  and  that  osteo-arthritis  was  present  to  a  marked  degree  in  a  young 
patient.  E.  C,  aged  thirty-five,  had  had  repeated  displacement  of  his  left  fibro- 
cartilage  since  a  wrench  of  his  knee  when  seventeen  years  old.  A  clamp  gave 
great  relief  for  some  time,  but  latterly  this  ceased  to  be  any  safeguard.  In 
April  1894,  I  opened  the  knee-joint  by  a  vertical  incision  three  inches  long,  placed 
about  an  inch  from  the  inner  margin  of  the  patella,  and  beginning  opposite  it» 
centre.  The  first  thing  to  come  into  view  when  the  joint  was  opened  was  the 
inner  condyle  with  its  margin  converted  into  a  huge  lip,  everted  and  raised  and 
covered  with  a  network  of  many  minute  vessels.  The  head  of  the  tibia,  as  far  as 
seen,  presented  the  same  appearance  along  its  articular  rim.  The  internal  fibro- 
cartilage  was  found  detached  from  its  connections  to  the  tibia  and  carried  up 
with  the  femur.  It  was  thin,  flaccid,  and  limp,  flattened  out,  its  circumferential 
border  having  lost  its  thickness  and  convexity.  No  bleeding  followed  on  snipping 
through  its  posterior  attachments.  The  "  lipping  "  of  the  cartilage  on  the  femur 
and  tibia  was  rounded  off  with  a  metacarpal  saw,  some  sessile  growths  of  the 
synovial  membrane  were  snipped  away,  and  two  small  osteophytes  removed  from 
the  articular  surface  of  the  patella.  The  inner  aspect  of  the  joint  was  carefully 
dried  out  with  aseptic  sponges,  and,  as  much  oozing  was  expected  from  the  sawn 
surfaces,  a  drainage-tube  was  passed  into  the  upper  cul-de-sac  and  brought  out 
through  the  wound.  The  wound  healed  quickly  ;  a  month  later  the  patient 
could  walk  across  Hyde  Park,  but  it  was  not  till  nearly  six  months  after  the 
operation  that  flexion  and  extension  were  completely  restored,  and  the  patient 
could  say  that  there  was  "not  much  to  choose  between  the  two  knees."  I  have 
seen  him  lately,  two  years  after  the  operation  ;  he  can  now  use  the  lower 
limbs  with  equal  freedom,  and  the  movements  of  the  left  knee  are  quite  smooth. 
He  is  able  to  walk,  ride,  and  shoot,  with  entire  comfort. 

Another  case  which  had  been  watched  after  the  operation,  before  being 
reported,  was  brought  by  Mr.  Lockwood  before  the  Clinical  Society  {Trans., 
vol.  xxvii.  p.  133  ;  Lancet,  1894,  vol.  i.  p.  673).    Here  twenty-one  months  had 


*  This  step  can  rarely  be  advisable.  It  is  difficult  to  get  a  secure  hold  for  the 
sutures.  Mr.  M.  Moullin  (Lancet,  1895,  vol.  i.  p.  1233)  mentions  two  cases  in 
which  the  displacement  recurred  after  suture.  In  his  words  :  "  Sutures  and 
adhesions  cannot  make  it  stronger  than  it  was  before  it  was  hurt,  unless  they  fit 
it  so  that  it  is  completely  rigid  :  and  if  it  gave  way  before  it  will  give  way  all  the 
more  easily  a  second  time  if  exposed  to  a  similar  strain." 

t  In  very  rare  cases,  with  the  history  and  symptoms  of  displaced  fibro-carti- 
lage, the  menisci  are  found  in  situ,  and  the  only  abnormality  and  cause  of  inter- 
ference with  the  movements  of  the  joint  is  a  small  mass  of  fibro-fatty  tissue  lying 
over  the  fibro-cartilage  at  the  site  of  pain  (Annandale,  Brit.  Med.  Journ.,  1SS7, 
vol.  i.  p.  320). 
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elapsed  since  the  operation.  The  left  knee  had,  after  an  injury,  been  liable  to- 
become  locked  under  circumstances  which  rendered  the  patient's  occupation, 
that  of  an  engineer,  dangerous.  Though  nothing  could  be  felt  externally,  when 
the  joint  was  opened  the  internal  libro-cartilage  was  found  to  have  its  anterior 
third  torn  up  from  the  tibia,  This  portion  was  cut  away,  and  the  remainder 
.sewn  down  to  the  tibia  with  silk  sutures.  The  patient  made  a  rapid  recovery, 
but  neglecting  the  advice  given,  not  to  play  tennis  or  football  for  a  year,  had 
synovitis  with  considerable  effusion  after  taking  violent  exercise.  Later  on,  he 
reported  that  for  walking,  riding,  and  swimming,  the  knee  was  as  good  as  the 
other.    Exercises  involving  any  risk  of  twisting  the  joint  he  had  avoided. 


OHAPTEE  V. 


OPERATIONS  ON  THE  POPLITEAL  SPACE. 


LIGATURE  OF  THE  POPLITEAL  ARTERY. 

Indications. — Extremely  few.  i.  Stab  or  punctured  wound. — Here  the 
surgeon  would  only  resort  to  ligature,  (i)  if  pressure  was  unavailing;  (2)  it  the 


Fig.  353. 


Above,  the  artery  is  shown  under 
cover  of  the  semi-membranosus.  The 
small  sciatic  has  been  drawn  aside 
with  a  blunt  hook.  Below,  the  vessel 
is  exposed  just  above  the  heads  of 
the  gastrocnemius.  The  internal 
popliteal  nerve  is  seen  below  outside 
the  artery  just  before  it  crosses  to  the 
inner  side. 


patient  insisted  on  running  the  risk  of  gan- 
grene ;  (3)  it  would  be  well,  if  possible,  to  get 
leave  for  immediate  amputation  if  the  vein 
was  found  injured  also.    ii.  In  some  cases  of 
ruptured  popliteal  artery  it  will  be  right  to 
explore  and  see  if  any  other  complication 
exists  beyond  the  rupture  of  the  artery.*  If 
there  is  no  injury  to  the  vein,  nerves  or  the 
joint  (a  very  unlikely  contingency),  the  rupture 
may  be  treated  by  double  ligatures  as  else- 
where.   The  surgeon  must  afterwards  be  pre- 
pared to  amputate  through  the  lower  third  of 
the  thigh  on  the  first  sign  of  gangrene  appear- 
ing.    The  operation  of  ligature  of  the  popliteal 
artery  is  extremely  difficult  here,  owing  to 
the  depth  of  the  vessel,  the  strong  fascia,  the 
amount  of  coagulated  blood,  and  the  infil- 
trated, obscured  condition  of  the  parts.  Pri- 
mary amputation  will,  as  a  rule,  be  required 
in  cases  of  ruptured  popliteal  artery,  especially 
where  skilled  assistance  and  facilities  for 
antiseptic  treatment  are  not  at  hand.    A  free 
incision  will  enable  the  surgeon  to  investigate 
the  amount  of  injury,  and  at  the  same  time 
will  relieve  tension  if  an  attempt  is  made  to 
relieve  the  limb.   This  incision  may  form  part 
of  the  amputation  (p.  1183).    iii.  The  artery 
has  been  wounded  in  the  course  of  an  osteo- 
tomy of  the  lower  end  of  the  femur.    In  such 
a  case  the  vessel  should  be  reached  by  the 
incision  given  at  Fig.  354.    iv.  "Possibly  in  a 
small  traumatic  aneurism"    (Sir  W.  Mac 
Cormac,  Ligature  of  Arteries,  p.  109).    If  any 


surgeon  is  inclined  to  perform  the  old  opera- 
tion for  a  ruptured  popliteal  aneurism,  he  should  first  consult  a  clinical  lecture 


*  Poland,  Guy's  Hosp.  Reports,  third  series,  vol.  vi.  p.  294. 
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on  a  case  of  this  kind  by  Mr.  Holmes.  The  difficulties  which  may  be  expected 
are  graphically  described,  and  the  wisdom  of  amputation  shown. 

Extent. — Prom  the  adductor  opening  to  the  lower  border  of  the 
popliteus. 

Guides. — Behind :  A  line  drawn  from  just  inside  the  inner  ham- 
strings above  to  the  centre  of  the  lower  part  of  the  popliteal  space 
In  Front :  The  tendon  of  the  adductor  magnus. 

Relations  (in  the  popliteal  space)  : 

In  Front. 

Skin ;  fasciae ;  small  sciatic  nerve  above ;  short 
saphena  vein  and  external  saphena  nerve  below ; 
fat ;  glands. 

Semi-membranosus,    above;    gastrocnemius,  plan- 

taris,  soleus,  below. 
Internal   popliteal  nerve ;   popliteal  vein,  outside 

above,  inside  below,  exactly  over  the  artery  in 

the  centre  of  the  space. 
Branch  of  obturator  above. 

Outside.  Inside. 

Biceps,  above  ;  gastrocnemius,  Semi-membranosus,  above, 

and  plantaris,  below.  gastrocnemius,  below. 

Popliteal  artery. 

Behind. 
Femur. 

Posterior  ligament. 
Popliteus. 

Collateral  Circulation. 

Above. 
Anastomotica  magna,  supe- 
rior articular,  descending 
branch  of  external  cir- 
cumflex. 

Operations  (Figs.  353,  354).—  The  artery  may  be  tied  in  three  places. 
A.  At  the  upper  part  of  the  popliteal  space.  B.  At  the  lower  part  of  the 
popliteal  space.  C.  From  the  front,  at  the  inner  side  of  the  limb.  For  the  sake 
of  experience,  all  should  be  practised  on  the  dead  body. 

A.  At  the  Upper  Part  of  the  Popliteal  Space  (Fig.  353).— The 
patient  being  rolled  two-thirds  on  to  his  face,  and  the  limb  at  first  extended,  an 
incision  31  inches  long  is  made,  in  the  line  of  the  vessel,  along  the  outer  margin 
of  the  semi-membranosus,  and  then  downwards  and  outwards  to  the  centre  of 
the  space.  The  small  sciatic  nerve,  if  seen,  should  be  drawn  to  one  side  ;  the 
deep  fascia  is  then  freely  opened  up,  and  the  pulsation  of  the  artery  felt  for  at 
the  outer  margin  of  the  semi-membranosus.  The  nerve  is  generaUy  seen  first, 
and  this  and  the  vein  are  to  be  drawn  to  either  side  with  blunt  hooks.  The 
needle  should  be  passed  from  the  vein.  A  good  deal  of  loose  fat  is  usually  in 
close  contact  with  the  vessels,  and  is  liable  to  be  a  source  of  trouble  wherever  the 
artery  is  ligatured,  especially  in  the  dead  subject. 


Below. 
Inferior  articular,  and  re- 
current   from  anterior 


With  tibial 
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B.  At  the  Lower  Part  of  the  Popliteal  Space  (Fig.  353).— The  limb 
being  in  the  same  position,  an  incision  3J  inches  long  is  made,  in  the  line  of  the 
artery,  from  the  centre  of  the  popliteal  space  to  the  junction  of  the  upper  and 
middle  thirds  of  the  back  of  the  leg.  The  external  saphena  vein  and  its  nerve 
•being  avoided,  the  deep  fascia  is  freely  opened  and  the  limb  flexed.  The  exact 
interval  between  the  heads  of  the  gastrocnemius  is  next  sought  for.  The  follow- 
ing structures  may  now  be  met  with  overlying  the  artery,  and  must  be  drawn 
aside— viz.,  the  plantaris,  the  sural  arteries  which  run  down  on  the  vessel,  and 

the  posterior  tibial  nerve, 
which  is  often  given  off  as 
high  as  this.  The  popliteal 
vein  now  lies  to  the  inner 
side,  together  with  the  pop- 
liteal nerve,  which  is  super- 
ficial  to  it,  if  this  has  not 
given  off  its  branches.  These 
structures  should  be  drawn 
to  either  side,  and  the  needle 
passed  as  is  convenient. 

C.  Prom  the  Pront, 
at  the  Inner  Side  (Fig. 
354). — This  operation  might 
be  useful  in  cases  where 
haemorrhage  recurs  after 
osteotomy  at  the  lower  end 
of  the  femur  (p.  1274). 
The  following  account  is 
taken  from  Sir  W.  MacCormac  (Ligature  of  Arteries,  p.  1 10) :  "  Flex  the  knee 
and  place  the  limb  on  the  outer  side.  Make  an  incision  3  inches  long  immediately 
behind  and  parallel  to  the  tendon  of  the  adductor  magnus  downwards  from  the 
junction  or  the  middle  and  lower  thirds  of  the  thigh.  Divide  the  skin,  super- 
ficial and  deep  fasciae,  avoid  the  long  saphenous  nerve,  seek  the  tendon  of  the 
adductor  magnus,  draw  it  forwards  and  the  hamstring  tendons  backwards.  The 
artery  will  then  be  found  surrounded  by  fatty  areolar  tissue.  The  nerve  and  vein 
•  do  not  necessarily  come  into  view,  being  on  the  external  aspect  of  the  vessel.-' 


The  artery  lies  embedded  in  fat.  Above  it  are  some 
of  the  fibres  of  the  adductor  magnus.  In  the  upper 
angle  of  the  wound  the  sartorius  has  been  drawn  down. 


CHAPTER  VI. 


OPERATIONS  ON  THE  LEG. 

LIGATURE  OP  POSTERIOR  TIBIAL  ARTERY. — LIGA- 
TURE OP  ANTERIOR  TIBIAL  ARTERY.— LIGATURE 
OF  PERONiEAL  ARTERY. — AMPUTATION  OF  LEG. 
-OPERATION  FOR  NECROSIS.— TREATMENT  OF 
COMPOUND  FRACTURE— EXCISION  OF  VARICOSE 
VEINS. 

LIGATURE  OF  THE  POSTERIOR  TIBIAL  ARTERY. 

Indications. — Very  rare.  i.  Chiefly  Wounds. — Mr.  Cripps,*  in  a  very  valuable 
paper,  divides  up  the  sources  of  haemorrhage  from  the  upper  two-thirds  of  the 
posterior  tibial  into  (1)  haemorrhage  after  amputation;  (2)  haemorrhage  from 
injury  to  the  vessels  in  continuity.  (1)  Haemorrhage  after  Amputation. — This  is 
usually  due  to  a  diseased  condition  of  the  vessels,  and  to  the  fact  that  the  vessels, 
lying  between  the  bones,  are  now  especially  difficult  to  take  up.  If  from  their 
constantly  breaking  away  it  is  found  impossible  to  deal  with  them,  the  limb 
should  at  once  be  amputated  above  the  knee.  If  the  haemorrhage  occurs  later 
on,  well-adjusted  pressure  (p.  1166)  should  be  carefully  tried,  aided  or  followed 
by  ligature  of  the  femoral  or  by  amputation  higher  up.  (2)  Haemorrhage  from 
Wounds  of  the  Tibials  in  Continuity.— Three  chief  causes  may  lead  to  this  : 
(a)  An  incised  wound.  (&)  A  punctured  wound,  (c)  Wounds  other  than  punc- 
tured or  incised.  Four  methods  of  treatment  are  open  to  the  surgeon — viz.,  (a) 
Pressure  and  bandaging.  (6)  Ligature  of  both  ends  of  the  vessel,  (c)  Ligature 
of  the  femoral,  (d)  Amputation,  (a)  Incised  Wound. — If  this  is  seen  soon  after 
its  infliction  the  bleeding  point  should  be  sought  for  and  tied,  the  wound  being 
enlarged,  if  needful.  If  sloughing  and  extravasation  of  blood  have  taken  place, 
amputation  will  probably  be  the  the  wiser  course,  though  if  the  patient  decide  to 
run  the  risk,  an  attempt  may  be  made  to  save  his  limb  by  making  free  incisions, 
providing  drainage,  plugging  the  wound  (rendered  as  far  as  may  be  aseptic  with 
irrigation  and  iodoform)  with  aseptic  gauze,  bandaging  evenly  and  firmly,  and 
tying  the  femoral  in  Hunter's  canal,  (b)  Punctured  Wound.— If  this  is  deep,  and 
the  vessel  injured  uncertain,  the  question  of  treatment  is  a  very  serious  one.t 

*  St.  Barthol.  Hasp.  Reports,  vol.  2d.  p.  94  ;  Diet,  of  Surg.,  vol.  ii.  p.  626. 

+  Where  the  wound  has  passed  obliquely,  Dupuytren's  words  should  be  re- 
membered. They  refer  to  haemorrhage  from  the  calf  caused  by  a  pistol-bullet. 
"  Should  a  ligature  be  placed  on  the  ends  of  the  divided  vessel  ?  But  what  were 
those  vessels  ?  Was  it  the  anterior  or  posterior  tibial,  or  the  peroneal  or  the 
popliteal  ?  Was  it  several  of  them  at  the  same  time  ?  Should  they  be  attacked 
before  or  behind  ? " 
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Mr.  Cripps  shows  that,  in  the  majority  of  instances,  pressure  deserves  a  fair  and 
thorough  trial.  If  it  is  useless,  or  prejudicial  to  other  treatment,  either  the 
femoral  must  be  tied  or  the  wound  enlarged  to  secure  the  wounded  vessel. 
Between  these  operations  the  features  of  the  particular  case  must  decide.  If 
pressure  is  made  use  of,  it  should  be  applied  methodically  and  with  intelligent 
purpose  (p.  1166),  and  so  that  it  needs  no  alteration  or  repetition,  (c)  Wounds 
other  than  Punctured  or  Incised— viz. ,  Injury  to  the  Vessel  from  Fracture  or  Gun*\ 
shot  Wound. — In  many  cases  conditions  will  be  present  which  will  call  for  , 
amputation — viz. , 'the  severity  of  the  crush  ;  the  extent  of  the  comminution; 
injury  to  the  nerves  or  to  both  arteries,  as  evidenced  by  the  condition  of  the 
foot ;  and  the  age  or  the  health  of  the  patient.    In  most  of  these  cases,  as  an 


Ligature  of  the  posterior  tibial  artery  at  the  inner  ankle.  The  incisions  in 
amputation  of  the  great  toe  at  the  metatarso-phalangeal  and  the  inter-phalangeal 
joints  are  also  shown. 

attempt  to  find  the  vessel  involves  great  difficulty  and  danger,  and  the  proba- 
bilities of  success  diminish  as  the  interval  between  the  infliction  and  treatment 
of  the  injury  increases,  ligature  of  the  femoral  would  be  less  hazardous  than  any 
interference  with  the  wound.  But  amputation  will  frequently  be  needed.  The 
above  remarks  apply  to  compound  fractures  ;  an  instance  of  successful  ligature 
of  a  lacerated  femoral  co-existing  with  a  simple  fracture  of  the  leg  is  given  at 
p  1 162.  ii.  Small  traumatic  aneurisms,  iii.  The  posterior  tibial  may  be  tied 
low  down,  together  with  the  dorsalis  pedis,  for  certain  wounds  of  the  sole  or  for 
some  vascular  growths  of  the  foot. 

Line  AND  Guide. — A  line  drawn  from  a  point  at  the  lower  part 
of  the  centre  of  the  popliteal  space*  to  one  midway  between  the 
tendo-Achillis  and  the  internal  malleolus.  > 

Eelations.— These  differ  according  as  the  vessel  is  tied— (A.)  in 
the  middle  of  the  leg,  (B)  in  the  lower  third  of  the  leg,  (C)  at 
the  inner  ankle. 

A.  Relations  in  the  Middle  of  the  Leg: 

Superficial. 

Skin  ;  fascia) ;  branches  of  saphenaa  veins  and  nerves. 

*  This  point,  representing  the  lower  border  of  the  popliteus,  would  be  about 
2%  inches  below  the  knee-joint. 
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Gastrocnemius  ;  soleus  ;  plantaris. 
Special  fascia  ;  transverse  branches  of  vena3  comites ; 
tendinous  origin — arch — of  soleus  (above). 


Outside. 

Vena  conies. 

Posterior  tibial  nerve 
which  has  crossed 
above  from  the 
inner  side. 


Posterior  tibial. 


Inside. 

Vena  comes. 
Posterior   tibial  nerve 
(above). 


Beneath. 
Plexor  longus  digitorum. 
Tibialis  posticus. 

B.  Relations  in  Lower  Third  of  Leg: 

Superficial. 
Skin ;  fascias  ;  superficial  veins  and  nerves. 

Outside.  Inside. 

Vena  comes.  Vena  comes. 

Posterior  tibial  nerve.        Posterior  tibial. 

Tendo-Achillis. 

Beneath. 

Plexor  longus  digitorum. 
Tibia. 

C.  Relations  at  Inner  Ankle  : 

Superficial. 

Skin ;  fasciae ;  branches  of  internal  saphena  vein 

and  nerve. 
Internal  annular  ligament. 

Outside. 


Vena  comes. 

Plexor  longus  pollicis. 

Posterior  tibial  nerve. 


Posterior  tibial. 


Beneath. 
Internal  lateral  ligament. 


Inside. 

Vena  comes. 

Plexor  longus  digi- 
torum ;  tibialis 
posticus. 


Operation  in  Middle  of  Leg  (Pigs.  356,  357). 

The  parts  having  been  cleansed,  the  knee  flexed,  and  the  limb 
supported  on  its  outer  side,  the  surgeon,  standing  or  sitting  on  the 
inner  side,  makes  an  incision  31  inches  long,  parallel  with  the 
centre  of  the  inner  border  of  the  tibia ;  and  A  or  f  inch  behind 
it,  according  to  the  size  of  the  limb.  This  incision  divides  skin 
and  fascial  _  If  the  internal  saphenous  vein  is  met  with,  it  must 
be  drawn  aside  with  a  strabismus  hook ;  any  of  its  branches  may 
be  divided  between  two  chromic-gut  ligatures.    The  deep  fascia 

4H 
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is  then  freely  slit  up,  and  the  inner  edge  of  the  gastrocnemius 
defined  and  drawn  backwards.  This  will  expose  the  soleus,  the  tibial 
attachment  of  which  is  to  be  cut  through,  any  sural  artery  beirirr 
at  once  secured.  The  incision  through  the  soleus  (Fig.  357)  should 

be  3  inches  long  and  quite  ^  inch 
from  the  tibia ;  as  the  fibres  are 
divided,  the  central  membranous 
tendon  will  come  into  view,  and' 
must  not  be  confused  with  the 
special  deep  fascia  or  intermuscular 
septum    over   the   deep    flexors,  s 
Usually,  before  this  comes  into 
view,  some  additional  fibres  have 
to  be  divided.    When  this  is  done 
the  above  special  fascia  must  be* 
identified,  stretching  between  tie 
bones.    The  wound  must  be  carel 
fully  dried,  and  well  opened  out 
with  retractors,  and  exposed  with  a 
good   light  at  this    stage.  The 
deep  fascia  being  opened  carefully, 
the  nerve  usually  comes  into  view  1 
first,   the    artery   lying   a  little 
deeper  and  more  internal.  The 
venas  comites  should  be  separated 
as  far  as  possible,  but  rather  than 
puncture  them  and  cause  heemor- 
rhage  at  this  stage,  or  waste  time, 
the  surgeon  should  tie  them  in. 
The  needle  should  be  passed  from  I 
the  nerve.    To  facilitate  this,  the  j 
knee  should  be  well  flexed,  and  1 
the  foot  also  flexed  downwards  so 
as  to  relax  the  muscles  thoroughly. 
The  ligature  will  lie  below  the: 
peronasal  artery. 
Operation  in  Lower  Third  of  Leg. — The  limb  and  the 
operator  being  in  the  same  position  as  at  p.  12 17,  an  incision. 
2\  inches  long,  is  made  through  skin  and  fasciae,  parallel  with  the 
inner  border  of  the  tibia,  and  midway  between  it  and  the  tendo-  ■ 
Achillis;  after  the  deep  fascia  has  been  opened,  another  layer, 
tying  down  the  deep  flexor  tendons,  will  require  division.  The 
artery  here  lies  between  the  flexor  longus  digitorum  and  pollici>. 
surrounded  by  venae  comites.    The  needle  should  be  passed  from 
the  nerve,  which  lies  external.  If  the  incision  is  made  too  high .  some 
of  the  lowest  fibres  of  the  soleus  will  require  detaching  from  the 
tibia ;  if  too  low,  the  internal  annular  ligament  would  be  opened.  The 
sheaths  of  the  flexors  (their  synovial  investment  commences  about 
\\  inch  above  the  internal  malleolus)  should  not  be  interfered  with. 


The  position  of  the  incision  is  shown 
on  the  figure  to  the  left.  That  to  the 
right  shows  the  parts  on  a  larger  scale. 
The  outer  border  of  the  gastrocnemius 
is  seen  to  the  right  beneath  the  cut  fat. 
One  of  the  edges  of  the  cut  soleus  is 
shown  retracted.  One  of  the  vena? 
comites  appears  internal  to  the  artery, 
the  nerve  lying  to  its  outer  side. 
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Operations  at  the  Inner  Ankle  (Fig.  355).— The  limb  and 
operator  being-  placed  as  before,  a  curved  incision,  2  inches  long,  is 
made,  f  inch  behind  the  internal  malleolus.  Skin  and  fascias  being 
divided,  any  branches  of  the  internal  saphena  vein  tied,  the 


Fig.  357- 


Ligature  of  the  posterior  tibial  at  the  middle  of  the  calf.  The  inner  head  of 
the  gastrocnemius  is  drawn  backwards  by  retractors.  The  left  index  raises  the 
anterior  lip  of  the  wound  while  the  soleus  is  divided,  perpendicularly  to  its  sur- 
face.   (Farabeuf. ) 

internal  annular  ligament  is  divided  and  the  artery  found  closely 
surrounded  with  its  veins.  The  nerve  lies  externally,  and  the 
needle  should  be  passed  from  it.  The  artery  is  so  superficial  here 
that  the  veins  can  be  easily  separated.  The  nerve  has  occasionally 
bifurcated  higher  up. 


LIGATURE  OF  THE  ANTERIOR  TIBIAL. 

Indications. — These  are  very  few,  and  resemble  so  closely  those  already 
given  for  the  posterior  tibial — viz.,  wounds  and  traumatic  aneurism — that  there 
is  no  need  to  go  into  them  again  here. 

In  the  course  of  1887, 1  had  occasion  to  tie  the  anterior  tibial  in  its  lower  third 
for  profuse  hasmorrhage  from  a  compound  fracture  not  arrested  by  pressure- 
There  was  a  compound  comminuted  fracture  of  the  right  leg,  in  the  lower  third, 
from  a  fall  of  4  cwt.  upon  the  limb.  The  upper  end  of  the  artery  was  found  with 
some  difficulty,  owing  to  the  pulped-up  condition  of  the  soft  parts.  Having  failed 
to  find  the  lower  end,  I  was  about  to  expose  the  dorsalis  pedis,  and,  trusting  to 
antiseptic  precautions,  trace  this  up  to  the  anterior  tibial,  when,  an  urgent 
strangulated  hernia  being  admitted,  I  plugged  the  wound,  all  the  undermined 
parts  being  previously  laid  freely  open.  No  recurrence  of  bleeding  took  place, 
and  the  man  (aged  forty-four)  made  an  excellent  recovery,  aided  by  his  temperate 
life  and  patient  ways,  the  freedom  with  which  the  wound  was  laid  open  (this 
preventing  all  retention  of  discharges),  the  use  of  dry  gauze  dressings  only 
changed  at  rare  intervals,  and,  not  least,  the  fact  that  iodoform  was  thoroughly 
dusted  in. 

Dr.  Shepherd  of  Montreal  (Annals  of  Surgery.,  No.  1,  p.  7)  gives  another,  but 
more  difficult,  case  in  which  the  compound  fracture  was  about  the  junction  of 
the  middle  with  the  upper  third  of  the  leg.  The  bleeding  was  first  arrested  by 
pressure,  on  the  fourth  day  a  traumatic  aneurism  appeared.    The  artery  was 
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exposed  with  difiiculty,*  and  found  partly  divided,  two  ligatures  were  applied 
and  the  patient  made  a  good  recovery. 

Line  AND  Guide. — From  a  point  midway  between  the  head  of 
the  fibula  and  the  outer  tuberosity  of  the  tibia  to  the  centre  of  the 
front  of  the  ankle-joint.     The  outer  edge  of  the  tibialis  anticus. 

Relations  : 

Superficial. 

Skin  ;  fascia) :  cutaneous  branches  of  saphenous 
veins  and  nerves,  and  (below)  musculo-cuta- 
neous  nerve. 

Tibialis  anticus  and  extensor  longus  digitorum 

(above),  overlapping. 
Tibialis   anticus   and   extensor   longus  pollicis 

(below),  overlapping. 

OUTSIDE.  Anterior  tibial  artery.  INSIDE. 

Extensor  longus  digitorum  (above).  Tibialis  anticus. 

Extensor  longus  pollicis  (below).  Vein. 
Anterior  tibial  nerve. 
Vein. 

Beneath. 
Interosseous  membrane. 

Operation  at  the  Junction  of  the  Upper  and  Middle  Third  of 

Leg  (Figs.  358,  359). — The  knee  being  fixed  and  the  limb  supported 

Fig.  3S8. 


Ligature  of  the  anterior  tibial  artery  at  the  junction  of  the  middle  and  upper 
thirds  ;  division  of  the  deep  fascia  on  a  director  (p.  1222).  (Farabeuf.) 


*  Dr.  Shepherd  points  out  that,  the  injury  to  the  vessel  being  just  in  front  of 
the  place  where  it  pierces  the  interosseous  membrane,  if  the  artery  had  been 
completely  torn  through,  it  would  have  retracted  through  the  opening,  and 
ligature  would  have  been  impossible.  Mr.  F.  Page  (Lancet,  1887,  vol.  i.p.  5") 
gives  a  case  of  a  traumatic  aneurism  of  ten  weeks'  duration,  after  a  stab,  at  the 
junction  of  the  middle  and  lower  third  of  the  leg.  The  swelling  had  been 
poulticed  and  opened,  with  the  result  of  hemorrhage.  Mr.  Page,  on  clearing 
out  the  clots  and  opening  up  the  swelling,  was  unable  to  find  the  anterior  tibia 
artery.    Haemorrhage  recurring,  the  leg  was  amputated.    The  patient  recovered. 
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upon  its  inner  side,  the  surgeon  having  defined  if  possible  the  outer 
edge  of  the  tibialis  anticus  *  sits  or  stands  on  the  outer  side  of  the 
patient,  and  makes  an  incision  about  four  inches  long  in  the  line  of 


Fig.  3S9- 


Fig.  360. 


The  anterior  tibial  is 
seen  with  one  of  its  veins 
lying  between  the  displaced 
tibialis  anticus  and  exten- 
sor longus  digitorum.  The 
muscular  branch  is  shown, 
but  rather  too  large. 


Ligature  of  the  anterior  tibial  artery 
in  the  middle  of  the  leg.  The  tibialis 
anticus  has  been  drawn  to  one  side, 
and  the  extensor  to  the  other.  The 
nerve  would  be  found  on  the  outer 
side  of  the  artery. 


the  artery,  beginning  about  two  inches  below  the  head  of  the  tibia. 
This  incision  should  lie  (if  the  edge  of  the  muscle  has  not  been 
marked  out)  f  to  one  inch — according  to  the  size  of  the  leg — from 
the  crest  of  the  tibia,  and  should  expose  the  deep  fascia  carefully 
so  that  the  white  line  which  marks  the  desired  intermuscular 
septum  may  be  looked  for.  This  line  is  often  whitish-yellow,  and 
varies  much  in  distinctness.  If  there  is  any  difficulty  in  finding 
it,  any  bleeding  points  must  be  secured,  and  the  deep  fascia  slit  up 
over  the  line  of  the  artery,  and  the  finger-tip  inserted  to  feel  for 


*  The  patient  may  put  this  into  action  just  before  the  anaesthetic  is  taken. 
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the  sulcus  between  the  muscles.  A  third  aid  is  almost  constant 
and  that  is  a  small  muscular  artery  *  which  comes  up  between  the 
tibialis  and  the  extensor  longus  digitorum.  The  sulcus  being 
found  between  the  muscles  (without  tearing  them),  they  are 
separated  with  the  handle  of  a  scalpel  or  a  steel  director,  and 
retractors  inserted,  the  outer  one  being  hooked  over  the  fibula.  If 
the  limb  is  a  very  muscular  one,  the  deep  fascia  should  be  nicked 
transversely  at  the  upper  and  lower  extremities  of  the  wound,  and 
the  parts  more  relaxed  by  bending  the  knee  more  and  pressing  the 
foot  upwards.  The  finger  now  directed  towards  the  interosseous 
space  feels  for  the  artery  deep  down  in  the  bottom  of  the  wound. 
The  nerve  should  be  drawn  to  the  outer  side.  If  much  trouble 
is  met  with  in  separating  the  venaa  comites  they  may  be  included. 

In  a  case  which  still  presents  difficulties  the  following  directions 
of  M.  Farabeuf  may  be  useful  {Man.  Opcr.,  p.  89).  The  two  lips 
of  the  wound  having  been  separated,  the  deep  fascia  is  opened 
close  to  the  inner  lip  and  the  grooved  director  introduced  t 
beneath  it,  and  pushed  across  gently  until  its  tip  is  arrested  by  the 
first  intermuscular  interval  and  septum,  that  between  the  tibialis 
anticus  and  the  extensor  digitorum.  If  the  operator  pushes  it  too 
far  it  will  be  arrested  by  the  better  marked  septum  between  the 
peronsei  and  extensors.  In  cutting  upon  it  the  operator  will  have 
crossed  the  desired  interval. 

Drainage  having  been  provided,  and  all  haemorrhage  stopped,  the 
wound  is  lightly  dusted  with  iodoform,  the  muscles  united  with 
one  or  two  chromic-gut  sutures,  and  the  wound  closed,  and  the 
limb  kept  raised  and  flexed. 

Operation  at  the  Junction  of  the  Lower  and  Middle  Third  of 
Leg  (Fig.  360). — An  incision  about  2\  inches  long  is  made  in  the 
line  of  the  artery  ;  in  the  upper  part,  this  incision  will  be  about 
I  inch  from  the  tibia.  The  white  line  and  the  interval  between  the 
tibialis  anticus  and  the  extensor  proprius  pollicis  are  both  looked 
and  felt  for.  The  deep  fascia  being  divided  and  the  muscles 
relaxed  and  retracted,  the  artery  is  found  surrounded  by  its  venae 
comites.  The  needle  must  be  passed  from  without  inwards. 


LIGATURE  OF  THE  PERONEAL  ARTERY. 

Indications.— As  these  are  extremely  few,  and  as  in  the  case  of  a  wound  of 
the  vessel  (which  is  very  rarely  met  with)  the  best  course  would  be  to  enlarge 
the  wound,  any  formal  operation  for  its  ligature  need  only  be  very  briefly 
described. 

Eelations.— The  peroneal  artery  comes  off  from  the  posterior  tibial  about 
one  inch  below  the  popliteus,  descends  at  first  parallel  with  this  artery  but 


*  This  is  pointed  out  by  Mr.  C.  Heath  (Oper.  Surg.,  p.  47)-  I  have  found  ^e 
same  thing  most  helpful  in  the  ligature  of  the  ulnar  in  the  middle  third  (p.  5-0- 

t  Though  in  Fig.  374  M.  Farabeuf  figures  the  director  introduced  from  without, 
he  directs  that  it  be  passed  as  described  above,  and  figures  it  so  in  another  illus- 
tration. 
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separated  from  it  by  the  posterior  tibial  nerve  ;  it  then  passes  outwards  towards 
the  fibula  and  runs  down  between  this  bone  and  the  flexor  longus  pollicis.  In 
the  upper  part  of  its  course  it  lies  upon  the  tibialis  posticus,  and  is  covered  by 
the  soleus. 

Operation.— To  tie  the  artery  when  no  wound  is  present  to  guide  the 
surgeon,  an  incision,  3  inches  long,  should  be  made  along  the  posterior  border  of 
the  fibula  with  its  centre  at  the  junction  of  the  upper  and  middle  thirds  of  the 
Leg.  The  gastrocnemius  being  drawn  aside,  and  the  soleus  separated  from  its 
attachment  to  the  fibula,  the  special  deep  fascia  is  slit  up  and  the  artery  sought 
for  close  to  the  fibula. 

AMPUTATION  OF  THE  LEG. 
Different  Methods  (Figs.  361-367). 

I.  Lateral  Flaps  (Figs.  361-364).  2.  Teale's  Rectangular 
Flaps  (Figs.  365-367).     3.  Antero -posterior  Flaps  of  Skin. 


Fig.  362. 


Fig.  361. 


Amputation  of  the  leg  by  lateral  flaps. 
(Farabeuf. ) 


Amputation  of  the  leg  by 
lateral  flaps.  The  muscles  are 
being  severed  with  circular 
sweeps  of  the  knife. 


4.  Antero-posterior  Flaps,  Anterior  of  Skin,  Posterior  by- 
Transfixion  of  Muscle.    5.  Circular. 

I  shall  only  describe  the  first  two,  as  they  will  be  found  adapted 
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to  all  emergencies,  and  to  be  devoid  of  the  disadvantages  of  the 
others. 

I.  Lateral  Skin  Flaps,  with  Circular  Division  of  the 
Muscles,  &c. — This  is,  I  believe,  a  method  not  well  known 
beyond  Guy's  and  those  who  have  been  taught  there.  It  will 
not  only  be  found  most  convenient  at  the  time,  but  it  also  gives 
very  satisfactory  results  afterwards.  The  blood-supply  is  well  and 
equally  distributed  to  the  lateral  flaps,  one  can  be  conveniently  cut 
longer  than  the  other,  and  they  are  more  easily  shaped  and  dis- 
sected up  than  antero-posterior  skin-flaps,  while  no  mass  of  muscle 
is  left  to  drag  away  from  and  expose  the  bones,  as  in  the  antero- 
posterior flaps,  with  the  anterior  of  skin  and  the  posterior  by 
transfixion. 

Operation  (Figs.  361-364). — The  femoral  artery  having  been 
commanded,  the  leg  brought  over  the  table,  and  the  damaged  or 


Fig.  363.  Fig.  364. 


flaps,  at  the  seat  of  election.  The 
Amputation  of  the  leg  at  the  seat  of  election,      posterior  muscles,  cut  too  high,  have 
by  lateral  flaps,  a  good  stump  resulting.    (Fara-      retracted  greatly,  and  an  ugly  conical 
beuf.)  stump  is  the  result.  (Farabeuf.) 


diseased  parts  wrapped  in  carbolised  lint  so  as  to  give  the  assistant 
a  firm  hold  and  also  to  prevent  his  soiling  the  flaps  later  on;  the  oppo- 
site ankle  is  tied  to  the  table.  The  surgeon  standing  to  the  right  of 
the  limb  places  his  left  index  on  the  crest  about  an  inch  below  the 
tubercle,  and  his  thumb  at  a  corresponding  point  behind  in  the 
centre  of  the  limb.  Looking  over  he  inserts  his  knife  close  to  the 
thumb  and  cuts  on  the  side  of  the  limb  farthest  from  him  a  lateral 
flap  broadly  oval  in  shape  and  3  inches  long,  ending  at  the  hides: 
finger,  from  which  point,  without  removing  the  knife,  a  similar 
flap  is  marked  out  ending  on  the  back  where  the  first  began.  The 
flaps  are  now  dissected  up  of  skin  and  fascite,  and  the  muscles  all 
cut  through  with  a  circular  sweep  of  the  knife  at  the  intended 
point  of  bone-section,  this  sweep  being  repeated  two  or  three  times 
till  the  soft  parts  are,  all,  cleanly  severed.  The  posterior  muscles 
should  be  cut  a  little  longer  than  those  in  front,  owing  to  their 
greater  retraction  (Figs.  363,  364).  The  interosseous  membrane 
is  next  divided,  so  that  it  shall  not  be  frayed  by  the  saw,  and  with 
one  final,  firmly  drawn,  circular  sweep  the  periosteum  is  grooved 
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for  the  saw.*  This  is  then  applied  with  the  following  precautions. 
The  position  of  the  fibula  behind  the  tibia  and  its  much  smaller 
size  must  be  remembered,  lest  it  be  splintered.  This  may  be  avoided 
by  rolling  the  leg  well  over  on  to  the  inner  or  outer  side  as  the 
case  may  be,  and  placing  the  saw  well  down  on  the  outer  side  so 
as  to  start  the  section  of  the  bones  simultaneously,  and  thus  ensure 
complete  division  of  the  fibula  before  the  tibia.  This  object  may 
also  be  effected,  if  the  leg  is  held  in  the  ordinary  position,  by 
applying  the  saw  to  the  tibia,  and  remembering,  when  this  bone 
has  been  sawn  half-through,  to  depress  the  handle,  and  thus  com- 
plete the  section  of  the  bones  simultaneously.  In  either  case  the 
saw  should  be  used  lightly  and  quickly,  with  the  whole  length  of 
the  blade,  and  without  jamming.  As  the  sharp  projecting  angle 
of  the  crest  tends  to  come  through  the  anterior  angle  of  the  flaps, 
this  may  be  sawn  off  oblicjuely  after  the  bones  are  sawn. 

Teale's  Amputation  by  Rectangular  Flaps  (Figs.  365-367). 
— This  method  is  rarely  employed.    In  hospital  practice,  where 


amputation  of  the  leg  is  usually  called  for,  amputation  at  "  the 
seat  of  election,"  so  that  the  patient  can  bear  his  weight  on  parts 
used  to  pressure,  is  always  preferable,  and  lateral  flaps  give  here 
the  best  results,  at  the  least  expense  of  tissue,  and  in  the  shortest 
time.  In  the  better  ranks  of  life,  where  the  patient  can  afford  and 
use  comfortably  a  well-moulded  leather  socket,!  a  longer  stump 
may  be  made,  as  the  pressure  will  now  not  be  taken  on  the  face  of 
the  stump,  but  distributed  over  the  socket.  ■ 


*  Nowadays,  with  antiseptic  precautions,  the  old  need  of  periosteal  flaps— 
viz.,  to  keep  pus,  &c,  out  of  the  diploe  and  medullary  canal— is  no  longer  present. 
Furthermore,  these  flaps  are  very  difficult  to  raise,  unless  inflamed,  especially  in 
the  thin  periosteum  of  adults. 

t  Hospital  patients  occasionally  ask  for  and  get  together  the  money,  on  the 
first  occasion,  for  one  of  these  expensive  legs.  The  well-moulded  socket  on 
which  the  bearing  of  the  weight  comfortably  depends  is  quite  unfitted  for  the 
hard  wear  and  tear,  perspiration,  &c,  to  which  it  will  be  submitted. 
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Advantages. — i.  The  covering  for  the  bones  is  ample,  and  the  flaps  come  to- 
gether without  tension.*  2.  The  way  in  which  the  flaps  are  united  favours 
drainage  during  healing,  and  provides  a  scar  well  out  of  the  way  of  pressure. 
3.  The  stump  bears  pressure  well. 

Disadvantages. — r.  It  is  an  expensive  method,  involving  a  high  section  of  the 
bones.    2.  The  long  anterior  (lap  may  slough.    3.  If  performed  with  the  accuracy 


Fig.  366. 


of  its  introducer,  it  involves  more  time  than  that  by  lateral  flaps  {vide  supra),  and 
is,  thus,  not  suited  to  cases  of  shock. 

Operation. — The  preparatory  steps,  and  the  position  of  the  operator  and 
patient,  are  as  at  p.  1224.    The  surgeon  having  measured  the  circumference  of 


Fig.  367. 


(Teale.) 

the  limb  at  the  spot  where  he  intends  to  saw  the  bones,  and  placing  here  his 
left  index  and  thumb  on  the  tibia  and  fibula,  traces  out  a  long  rectangular, 
anterior  flap  which  is  to  be,  both  in  its  length  and  breadth,  equal  to  half  the 
above  circumference.f  In  tracing  this  flap  the  incision  starts  from  the  index 
finger,  runs  down  along  the  bone  farthest  from  the  surgeon  for  4^  inches  (if  the 

*  Save  when  infiltrated,  the  difficulty  of  getting  the  anterior  flap  into  position 
is  then  often  considerable. 

+  In  the  lower  third,  where  the  leg  tapers  quickly,  care  must  be  taken  to  keep 
this  flap  of  the  same  width  below  as  it  is  above. 
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circumference  at  the  site  of  bone-section  is  9  inches),  then  crosses  the  limb,  cut- 
ting all  the  structures  down  to  the  bones— this  end  of  the  Hap  being  also  4A  inches 
wide— and  then  travels  up  along  the  opposite  bone  to  the  surgeon's  thumb.  The 
anterior  flap  is  then  dissected  up  partly  with  the  knife— e.g.,  on  the  inner  side, 
where  the  scanty  coverings  must  be  raised  as  thick  as  possible  and  without 
scoring,  partly  with  the  knife  and  partly  with  the  finger  on  the  outer  aspect,  where 
the  extensors,  anterior  tibial  vessels  and  nerve  must  be  stripped  up,  uninjured, 
from  the  interosseous  membrane  (Fig.  366).  The  posterior  llap,  which  has  been 
previously  marked  out  fully  4  in  length  of  the  anterior,  is  now  made  by  the  surgeon 
looking  over  the  limb  and  passing  his  knife  beneath  it,  and  cutting  everything 
down  to  the  bones.  It  is  next  raised  as  high  as  the  point  where  the  bones  are  to 
be  sawn.  The  interosseous  membrane  and  the  bones  are  then  attended  to  with 
the  precautions  given  at  p.  1224. 

The  vessels  being  secured  and  drainage  provided,  the  anterior  flap  is  folded 
over  the  bones  (care  being  taken  not  to  double  it  too  sharply),  its  cut  end  stitched 
to  the  cut  end  of  the  posterior  flap,  and  the  portion  folded  below  the  bones 
stitched  to  that  folded  above  them  (Fig.  367). 


SEQUESTROTOMY. 

As  the  removal  of  necrosed  bone  is  most  frequently  required  in 
the  leg,  the  above  operation  will  be  described  here. 

Indications. — The  question  will  often  arise  as  to  whether  the 
case  is  ripe  for  operation.  The  chief  points  bearing  upon  this, 
and  the  looseness  of  the  sequestrum,  are — (1)  The  time  that  has 
elapsed  since  the  beginning  of  the  illness ;  thus,  two  to  three 
months  will  probably  be  required  in  the  case  of  the  tibia,  but  more 
likely  six  in  that  of  the  femur ;  (2)  the  age  and  general  health  * 
of  the  patient.  The  younger  the  patient,  and  the  more  vigorous 
his  vitality,  the  more  rapidly  will  the  sequestrum  become  detached ; 
(3)  the  size  of  the  sequestrum.  The  larger  and  more  tubular  the 
sequestrum,  the  slower  will  be  the  process  ;  (4)  the  feel  of  the 
sequestrum.  When  steel  probes  announce  this  to  be  dry,  hard, 
and  ringing,  exploration  is  justified,  especially  if  the  sequestrum 
can  be  felt  to  be  loose  or  depressed  by  the  probe  ;  (5)  the  size  and 
amount  of  the  new  shell  of  bone.  The  more  distinct  this  is,  the 
more  probable  is  it  that  the  process  of  separation  is  complete. 

Operation.! — This  should  be  always  conducted  with  strict  anti- 
septic precaution  throughout — e.g.,  with  careful  irrigation  with  a 
solution  of  mercury  perchloride  (i  in  3000),  and  for  these  reasons 
— (a)  to  prevent  any  risk  of  setting  up  septic  osteo-myelitis  ;  (6)  to 
diminish  the  amount  of  suppuration,  and  so  the  risk  of  necrosis 
after  the  interference  with  the  periosteum  which  is  entailed  by  the 
operation. 

The  limb  having  been  rendered  evascular  by  vertical  elevation 
while  the  patient  is  taking  the  anaesthetic,  and  the  application  of 
Esmarch's  bandages,  is  firmly  supported  on  sand  bags,  steel  probes 
are  placed  in  the  cloacae  which  mark  the  limit  of  the  disease,  and 


*  Freedom  from  syphilis  and  phthisis  will  be  noted. 

t  It  is  supposed  here  that  the  sequestrum  is  one  of  considerable  size. 
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with  a  strong-backed  scalpel  the  surgeon  makes  an  incision  between 
them  on  the  inner  surface  of  the  tibia  down  to  the  bone.  If  only 
one  sinus  is  present,  this  will  probably  be  taken  as  the  centre  of 
the  incision.  The  soft  parts  being  reflected,  with  every  care  of 
the  periosteum,  partly  with  the  finger,  partly  with  a  blunt  dissector 
the  new  sheath  of  bone,  spongy  and  vascular,  is  thoroughly 
exposed  with  a  chisel  and  mallet.  This  is  then  cut  into  and 
sufficiently  removed  so  as  to  expose  its  cavity  completely  from 
end  to  end.*  The  sequestrum  is  now  removed  with  sequestrum- 
forceps,  or  prised  out  with  an  elevator.  If  too  large,  it  must  he 
divided  with  cutting-forceps.  The  bed  of  ill-formed  granulation- 
tissue  in  which  the  sequestrum  lay  is  then  carefully  examined  for 
any  small  bit  which  may  be  concealed,  and  this  tissue  is  all  scraped 
away  with  a  sharp  spoon.  When  the  surgeon  is  satisfied  that  all 
the  mischief  has  been  removed,  he  plugs  the  resulting  cavity 
carefully  with  gauze  wrung  out  of  carbolic  lotion  (i  in  20),  dusted 
with  iodoform,  bandages  these  dressings  firmly  on  while  the  limb 
is  elevated,  and  not  till  then  removes  the  Esmarch's  bandage. 
If  the  bandage  is  removed  before  the  dressings  are  applied,  such 
free  venous  oozing  takes  place  that  the  plugs  are  at  once  loosened 
and  rendered  inefficient,  and  the  wound  has  to  be  redressed  shortly. 
The  limb  is  kept  raised  on  a  back  splint  and  an  injection  of 
morphia  given,  if  needed. 

Two  questions  with  regard  to  sequestrotomy  require  to  be 
alluded  to — viz.,  that  of  performing  early  sub-periosteal  re- 
section— i.e.,  as  soon  as  the  bone  is  dead,  and  before  any  shell  of 
new  bone  has  formed  around  it,  and  that  of  amputation. 

Early  Sub-periosteal  Resection.— Mr.  Holmes  (Surgical  Treatment  of 
Children's  Diseases,  p.  385)  has  discussed  this  question,  and  given  the  following 
advantages  and  disadvantages :  "  The  advantages  of  sub-periosteal  resection  of 
the  shaft  of  the  bone  over  the  expectant  treatment  are  :  (1)  That  it  takes  away 
what  is  a  source  of  very  acute  and  dangerous  constitutional  irrritation,  and 
(2)  that  it  avoids  the  embarrassment  of  future  operations,  and  the  tediousness 
of  the  convalescence  which  follows  on  the  invagination  of  a  large  sequestrum." 
The  chief  drawback  is  the  risk  of  more  or  less  shortening. 

The  certainty  of  shortening  which  takes  place  here,  although  the  fibula  is 
present  to  act  as  a  stay,  and  to  prevent  any  approximation  of  the  ankle  to  the 
knee,  is  a  much  more  serious  drawback,  and  when  coupled  with  the  fact  that 
the  patients  who  would  be  submitted  to  early  sub-periosteal  resection  are  often 
only  just  recovered  from  a  very  prostrating  illness  seems  to  me  to  be  strongly 
against  it  in  most  cases. 

Question  of  Amputation. — The  following  are  some  of  the 
iditions  which  will  call  for   this  operation:    (1)  When  the 


cone 


*  Mr.  Howse  (Brit.  Iled.  Journ.,  1874,  vol.  i.  p.  475)  la7s  Sreat  stress  on  th* 
need  of  this.  The  new  bone  should  be  removed  as  far  as  the  probe  can  be  passed 
upwards  or  downwards  inside  it,  so  as  to  make  the  whole  easily  granulate  up  from 
the  bottom.  Otherwise,  the  part  that  is  nob  laid  open  will  very  likely  persist 
with  a  sinus.  Furthermore,  laying  the  whole  cavity  open  not  only  ensures  its 
granulating  up  from  the  bottom,  but  also  allows  of  the  removal  of  all  iU-formea 
granulation  material. 
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patient's  vitality  is  so  low  as  to  be  unable  to  repair  the  wound  of 
an  early  sub-periosteal  resection,  or  to  stand  the  tax  upon  it  of 
fche  expectant  treatment;  (2)  When  the  epiphyses  are  perforated, 
and  the  knee  or  ankle  (especially  if  both  are  affected)  are  involved  ; 
(3)  If  a  condition  of  chronic  septicaamia  is  present ;  (4)  If  the 
general  health,  from  the  presence  of  phthisis,  lardaceous  disease, 
or  syphilis,  is  much  impaired. 

TREATMENT  OF  COMPOUND  FRACTURES.* 

The  following  special  points  for  consideration  arise  here — viz., 
(1)  The  reduction  of  protruding  fragments  and  the  treatment  of 
spliuters ;  (2)  The  best  mode  of  dressing  the  wound  ;  (3)  Compli- 
cations ;  (4)  The  question  of  amputation. 

(1)  Protrusion  of  Friti/moits. — It  is  usually  the  upper  one  which 
protrudes.  The  difficulty  of  reduction  is  in  proportion  to  the  size 
of  the  wound,  the  length  of  the  protruding  bone,  and  the  amount 
of  spasm.  If  reduction  cannot  be  effected  by  moderate  extension 
and  dextrous  manoeuvring,  the  wound  must  be  enlarged,  and  if  this 
is  not  sufficient,  part  of  the  bone  must  be  removed  with  a  narrow- 
bladed  saw  (Adams'  osteotomy  saw  will  be  found  very  useful),  care 
being  taken  to  separate  the  periosteum  first,  and  to  protect  the 
soft  parts  with  a  blunt  dissector  passed  under  the  bone  and  by 
retractors.  If  the  bone  is  splintered,  some  judgment  is  required 
as  to  what  pieces  to  remove.  Those  which  are  still  adherent  by 
their  periosteum  should  be  left.  Those  completely  torn  away  must 
be  removed,  whether  they  carry  their  periosteum  or  not.  As  to  a 
third  set  partly  adherent,  partly  not,  these,  as  a  rule,  partially  die 
in  proportion  to  the  injury  to  their  periosteum,  and  keep  up  for  a 
long  time  irritation,  and  delayed  union  with,  perhaps,  suppuration, 
erysipelas,  &c.  They  must,  therefore,  as  far  as  practicable,  be  re- 
moved, counter-openings  being  made  for  the  purpose,  when  they 
cannot  be  reached  through  the  wound. 

(2)  In  dressing  the  toouncl  the  one  great  object  is  to  convert  the 
fracture  as  soon  as  possible  into  a  simple  one.  In  less  severe  cases, 
sealing  a  small,  clean  cut  wound  at  once  with  dry  gauze,  and  collo- 
dion, and  iodoform,  or  tinct.  benz.  co.,  will  be  sufficient.  But  in 
those  cases,  common  enough  in  large  hospital  practice,  where  the 
wound  is  extensive  and  lacerated,  and  accompanied  by  great  con- 
tusion of  the  soft  parts,  with  abundant  blood  extravasation,  with 
much  comminution  of  fragments  and  injury  to  the  periosteum,  or 
where  the  fracture  is  complicated  with  a  dislocation,  the  antiseptic 
method  will  be  found  to  give  the  best  results  in  the  largest  number 
of  cases. 

While  an  anaesthetic  is  given,  the  limb  is  cleansed  with  lint,  and 


*  From  the  frequency  with  which  these  occur  in  the  leg  this  subject  will  be 
treated  here.  The  account  is  taken  largely  from  the  article  "  Fractures,"  Smt  of 
Surg.,  vol.  i.  p.  421,  which  I  rewrote  in  1882. 
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i  in  2000  solution  of  hydr.  perch.  An  Esmarch's  bandage  being 
applied,  and  the  wound  enlarged,  the  bone  which  requires  it  (vide 
supra)  is  removed,  any  vessels  secured,  and  a  i  in  30  solution  of 
carbolic  acid  is  injected  into  all  the  recesses  of  the  wound  by  means 
of  a  syringe  with  a  gum-elastic  catheter  attached  by  tubing.  Prof 
Lister  has  shown  that  this  must  not  be  done  too  vigorously,  as 
extensive  injection  of  the  cellular  interspaces  may  set  up  serious; 
irritation  and  sloughing.  For  this  reason  he  advises  that  the 
outlet  of  the  wound  should  not  be  held  closed  around  the  catheter 
but  left  freely  open  during  the  syringing.  Irrigation  with 
mercury  perchloride  solution  should  always  be  employed,  any  very 
undermined  parts  slit  up,  and  free  counter-openings  made  for 
drainage.  All  haemorrhage  being  arrested,  and  any  torn  nerves 
pared  and  sutured,  the  recesses  of  the  wound  are  dried  with 
sponges  on  holders ;  powdered  iodoform  *  and  Jeyes'  powder  are 
then  dusted  in,  dressings  of  carbolised  iodoform  gauze  applied, 
and  the  limb  put  up  either  in  a  back  and  two  side  splints,  or 
according  to  Mr.  Croft's  directions,  in  plaster-of-Paris.  Of  the  two 
I  prefer  the  former,  in  severe  cases,  for  the  first  week ;  infrequent 
dressings,  wherever  practicable,  are  most  essential. 

(3)  Complications. — My  space  will  only  allow  me  to  enumerate 
these.  They  are  local  and  general.  The  former  include  pruritus, 
vesicles,  ecchymosis,  suppuration,  oedema,  phlebitis,  gangrene, 
ostitis,  caries,  necrosis,  muscular  spasms,  dislocations,  and  implica- 
tion of  a  neighbouring  joint.  The  general  complications  are  such 
as  are  common  to  all  injuries — viz.,  traumatic  fever,  delirium, 
erysipelas,  septicaemia,  pyaemia,  hectic,  tetanus,  jaundice,  and 
retention  of  urine;  in  older  patients  a  tendency  to  hypostatic 


*  This  most  valuable  drug  is  not  sufficiently  used  in  these  cases.  I  may  briefly 
mention  three  cases  in  which  limbs  were,  I  think,  saved  by  it.  One  was  a  very 
severe  compound  fracture  of  the  femur  in  a  man,  aged  forty-six,  who  fell  twenty- 
two  feet  on  to  the  banks  of  the  Thames,  striking  a  stone  buttress  as  he  went  down. 
I  saw  him  about  an  hour  after  the  accident.  The  fragments  were  much  displaced 
and  overlapping,  the  lower  one  being  also  split  vertically,  but  not  so  far  as  the 
knee-joint.  The  ends  of  both  were  bare,  and  the  vastus  externus  and  hamstrings 
were  lacerated,  the  injury  having  been  made  greater  by  the  patient  having  been 
lifted  off  the  mud  on  to  which  he  fell  into  a  boat,  and  then  into  a  cab.  Ether 
having  been  given,  the  external  wound,  through  which  the  vastus  externus  pro- 
truded, was  freely  enlarged,  and  its  recesses  well  washed  out  with  1  in  30  car- 
bolic-acid solution,  as  advised  above.  About  5j  of  iodoform  was  then  carried 
down  right  between  the  fragments  by  means  of  the  finger  and  a  narrow  spatula, 
and  two  large  drainage-tubes  inserted.  An  aseptic  result  was  secured  from  the 
first  and  maintained,  throughout,  by  the  dresser  (Mr.  J.  H.  Lister),  the  man  making 
an  excellent  recovery.  The  second  case  was  that  of  a  compound  comminuted  frac- 
ture of  the  leg,  with  wound  of  the  anterior  tibial  artery  (mentioned  at  p.  1219). 
The  third  occurred  in  a  boy  with  compound  separation  of  the  lower  epiphysis  of 
the  tibia,  in  which  two  inches  of  the  protruding  diaphysis  were  removed.  The 
case  did  so  well  after  the  introduction  of  iodoform  and  the  other  precautions 
already  given,  that  the  first  dressings  were  not  removed  till  the  eighth  day,  and 
the  lad  recovered  with  an  excellent  limb. 
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congestion  and  broncho-pneumonia,  and  finally,  in  a  few  cases, 
pulmonary  fat-embolism. 

(4)  Question  of  Amputation. — The  following  are  amongst  the 
conditions  requiring  primary  amputation :  ( I )  When  a  limb  is 
torn  off  by  a  cannon-ball,  a  portion  of  shell,  or  by  machinery. 
(2)  When  the  division  of  the  soft  parts  is  nearly  complete,  except 
in  the  case  of  a  clean  cut  across  the  phalanges,  metacarpus,  or 
metatarsus ;  even  the  forearm  may  occasionally  be  saved  under 
similar  circumstances.  (3)  When  there  is  much  actual  loss  of 
soft  parts,  as  when  one  side  of  a  limb  is  torn  away,  or  the  skin  is 
extensively  peeled  off.  (4)  When,  with  or  without  great  com- 
minution of  the  bones,  there  is  much  bruising  and  laceration  of 
the  soft  parts,  with  protrusion  of  muscular  bellies,  and  extensive 
tearing  up  of  deep  planes  of  areolar  tissue.  (5)  In  some  cases 
when  the  principal  artery  and  nerves  of  the  limb  are  both  divided, 
thus,  in  the  case  of  the  lower  limb,  primary  amputation  will 
usually  be  required.  (6)  In  certain  cases  of  severe  hasmorrhage, 
primary  or  secondary.  On  this  subject  I  must  refer  my  readers  to 
the  remarks  already  made  at  p.  1 21 5.  (7)  Some  cases  of  com- 
pound fracture  of  large  joints — viz.,  when  one  bone  is  shattered 
or  more  than  one  is  broken ;  when  there  is  much  laceration  of  the 
ligaments ;  when,  in  addition  to  comminution  of  the  bones,  there 
is  much  contusion  of  the  soft  parts,  especially  if  complicated  with 
division  of  an  artery  ;  when  the  foreign  body  which  has  caused 
the  fracture  remains  in  the  joint,  or,  projecting  into  it  from  its 
bed  in  the  bone,  cannot  easily  be  removed,  or  when  there  is 
much  damage  to  the  articular  surfaces.  It  will  be  understood 
that  all  these  forms  of  injury  are  most  fatal  when  affecting  the 
knee  or  hip ;  in  dealing  with  other  joints  much  greater  latitude 
may  be  allowed. 

Finally,  before  deciding  on  amputation,  the  surgeon  must  take 
into  consideration,  in  addition  to  the  above  points  which  concern 
the  fracture  itself,  any  general  information  to  be  gained  about  the 
patient  himself.  Thus,  the  age,  constitution,  habits,  any  sign  of 
visceral  disease,  and  the  appearance  of  the  patient,  are  all  points 
of  material  importance  in  coming  to  a  decision  between  amputa- 
tion and  an  attempt  to  save  the  limb.  Thus,  to  make  my  meaning 
clearer,  there  are  no  more  anxious  cases  than  severe  compound 
fractures  in  dwellers  in  large  towns,  who  are  past  middle  life 
flabbily  fat,  with  dilated  venules  about  the  cheeks  and  nose  whose 
conjunctivae  are  slightly  jaundiced,  the  urine  of  low  specific  gravity 
and  perhaps  albuminous*  The  surgeon  must  here  bear  in  mind 
that  saving  the  patient's  life  is,  after  all,  of  more  importance  than 
the  preservation  of  his  limb. 

In  performing  amputation  in  these  cases  of  compound  fracture 
it  is  always  to  be  remembered  that  the  injury  is  not  so  localized  as 


Note  will  also  be  taken  of  the  occupation,  as  in  brewers'-draymen  and  com- 


mercial travellers 
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would  appear  from  the  surface  ;  thus,  in  compound  fracture  of  the 
leg  there  is  often  extensive  loosening  of  the  skin  from  the  deep 
fascia,  and  extravasation  of  blood  into  the  deep  planes  of  connec- 
tive tissue  for  some  distance  above,  the  knee-joint  being  perhaps 
full  of  blood,  and  its  cartilages  bruised.  In  such  cases,  if  amputa- 
tion be  performed  just  above  the  injury,  sloughing  and  separation 
of  the  Haps  will  inevitably  follow.  On  the  other  hand,  in  cases  of 
severe  compound  fracture  of  the  thigh,  where  amputation  is  re- 
quired high  up,  it  will  be  found  better  practice  to  amputate,  in 
part  at  least,  through  injured  tissues*. 

If,  in  addition  to  the  fracture,  there  are  serious  injuries  to  other 
organs,  immediate  amputation  is  useless  or  injurious.  The  only 
chance  of  recovery  here  is  afforded  by  secondary  amputation,  after 
the  early  dangers  are  past. 

Secondary  amputation  may  be  required  for  profuse  suppuration 
with  hectic,  for  gangrene,  or  uncontrollable  haemorrhage.  The 
decision  must  here  be  made  according  to  the  needs  of  each  case. 
The  surgeon  must,  if  possible,  wait  till  the  traumatic  fever  and 
constitutional  disturbance  are  subsiding,  till  the  temperature  has 
begun  to  fall,  and  till  all  redness,  erysipelas,  and  sloughing  have 
ceased.  On  the  other  hand,  if  the  operation  be  deferred  till  the 
powers  of  the  patient  are  running  down  from  profuse  suppuration 
and  hectic,  and  till  confirmed  asthenia  has  set  in,  the  period  of 
performing  it  will,  very  probably,  have  passed  away. 

At  a  still  later  period  the  operation  may  be  desired  by  the 
patient,  if,  in  consequence  of  non-union,  incurable  deformity,^  or 
tedious  bone  disase,  the  limb  has  become  an  encumbrance  to  him. 
Some  of  these  conditions  may,  of  course,  be  treated  by  resection, 
osteotomy,  &c. 

EXCISION  OF  VARICOSE  VEINS. 

This  method,  as  old  as  the  times  of  Celsus,  and  one  which  fell  into  disuse  from 
the  risks  of  pyemia,  &c„  was^revived  with  safety  some  years  ago  by  Mr.  Davies- 
Colley  ( Guy's  Hosp.  Beports,  1875,  p.  431).  when  Sir  Joseph  Lister  had  shown  how 
the  old  dangers  might  be  avoided. 

Indieations.-Safeas  this  operation  has  been  made,  it  is  to  be  recommended 
with  caution  owing  to  the  great  risk  of  recurrence.  If  this  operation  is  largely 
employed  and  the  cases  are  carefully  watched,  it  will  be  found  after  some  yean, 
that  the  amount  of  permanent  benefit  ensured  is,  in  many  cases,  very  small. 

Before  the  varices  are  removed  it  must  be  ascertained  that  the  better  supported 
deep  veins,  through  which  it  is  intended  that  the  blood  shall  largely  return  after 
the  superficial  ones  are  obliterated,  are  healthy.t    The  cases  best  suited  for 

*  Thus,  in  the  case  of  a  young  railway  porter,  whose  thigh  was  smashed  by  a 
railway  accident  at  Epsom,  I  performed  amputation  at  the  level  of  the  less* 
trochanter  in  preference  to  the  hip-joint.    The  damaged  flaps  sloughed  as 
expected  but  the  patient  made  a  good  recovery,  after  the  removal  of  some  dead 
bone     The  precautions  already  given  against  shock  (p.  1135)  will,  of  course,  k 

^lIu^tumTrcondition  of  the  calves  points  to  a  varicose  state  of  the  sura! 
veins,  and  is  against  operation. 
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operation  are  :  (1)  Where  only  one  vein-trunk  is  involved,  at  one  or  two  definite 
parts  of  its  course.  (2)  Where  both  saphenous  veins  are  involved,  but  again 
definitely  and  locally.  The  more  the  varices  are  longitudinal,  the  more  they  lie 
in  the  lines  of  the  trunk,  the  more  longitudinal  incisions  will  suffice,  the  more 
satisfactory  the  operation  and  the  better  and  more  lasting  the  results.  On  the 
other  hand,  where  the  enlargement  is  bilateral  and  general,  where  numerous 
communicating    veins    between  the 

trunks  are  enlarged,  involving  incisions  Fig. 
more  or  less  transverse,  where  the 
venous  radicles  are  becoming  dilated 
and  their  ramifications  plexiform,  the 
more,  in  short,  that  the  disease  shows 
signs  of  being  a  general  one,  the  more 
will  the  result  be  disappointing.  Fin- 
ally, the  soft  parts  near  the  varices 
should  be  in  a  healthy  condition,  free 
from  dermatitis,  and  thus  capable  of 
being  rendered  aseptic,  and  of  uniting 
quickly  afterwards.  In  the  two  fol- 
lowing conditions  operation  may  occa- 
sionally be  called  for,  though  the  con- 
ditions required  above  are  not  now, 
always,  present.  (3)  Where  many 
varices  exist,  but  one  or  two  are 
especially  troublesome.  (4)  Where 
many  varices  exist,  but  one  especially 
is,  definitely,  the  cause  of  an  ulcer 
troublesome  to  heal,  and  perhaps 
already  the  source  of  dangerous 
bleeding  (Fig.  368). 

Operation. — In  order  to  keep  the 
veins  distended,  the  patient  should 
stand  about  for  a  short  time  before  the 
operation,  and  when  he  lies  down  on 
the  table  the  legs  should  hang  over  the 
end.  The  skin  will,  of  course,  before 
have  been  carefully  cleansed.  A  lon- 
gitudinal incision  having  been  made 
over  the  chief  varices — where  the 
trunk  is  merely  dilated  segments  about 
3  inches  long  should  be  removed — 

the  subcutaneous  fat  is  opened,  the  vein  exposed  by  light  touches  of  the 
knife  for  the  whole  of  the  extent  which  it  is  proposed  to  excise,  a  fine  catgut 
ligature  is  then  tied  round  the  lower  end,  the  vein,  held  in  dissecting  forceps,  is 
cut  through  just  above  the  ligature,  dissected  out,  any  branch-veins  clamped  with 
Spencer  Wells'  forceps,  until  the  upper  extremity  of  the  wound  is  reached,  when 
another  ligature  is  tied  round  the  vein,  and  the  varix  removed.  Any  clamped 
points  are  then  tied,  and  the  wound  closed  by  a  trusted  assistant,  while  the 
operator  proceeds  to  deal  with  another  vein.  I  will  venture  to  commend  the 
following  cautions  to  my  younger  readers.  (1)  The  strictest  aseptic  pre- 
cautions will,  of  course,  be  taken  throughout.  (2)  Care  should  be  taken 
exposing  the  varix  ;  though,  from  its  position,  this  may  appear  to  be  part  of 
main  trunk,  it  may  only  overlap  this,  which  may  need  no  interference  (Davies- 
Oolley,  loc.  supra  cit.).  (3)  Every  bleeding-point  should  be  carefully  tied  other- 
wise tension  will  occur,  undermining  of  the  edges  of  the  wound  by  bloodclot, 

41 


Case  of  varicose  internal  saphena  vein, 
with  dermatitis  and  ulceration  below. 
From  the  ulcer  severe  hasmorrhage  had 
occurred.  I  saw  the  woman  three  years 
after  the  operation  on  the  varicose  veins, 
and  she  remained  well,  but  I  have  lost 
sight  of  her  since. 


111 

a 
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suppuration  and  delayed  healing.  (4)  The  close  proximity  of  the  nerve-trunks 
must  be  remembered.  Hasty  operating  may  easily  lead  to  removal  of  part  of  one 
of  these.  This  is  only  justifiable  when  varices  are  being  removed  from  the  leg  0f 
a  patient  who  complains  bitterly  of  the  pain  caused  about  either  malleolus  by  a 
clump  of  plexiform  dilated  varices,  and  where  it  is  doubtful  if  the  removal  of  the 
varices  above  will  relieve  this.  (5)  The  catgut  used  should  be  fine  and  thoroughly 
prepared,  otherwise  it  will  work  out  vexatiously,  a  result  rendered  the  more 
probable  if  the  patient  persists  in  getting  about  too  early. 


CHAPTER  VII. 


OPERATIONS  ON  THE  FOOT. 


LIGATURE  OP  THE  DORSALIS  PEDIS.— SYME'S  AMPU- 
TATION. -  ROUX'S  AMPUTATION.  -  PIROGOFF'S 
AMPUTATION.— SUB- ASTRA GALOID  AMPUTATION. 
—EXCISION  OP  THE  ANKLE.— ERASION  OF  THE 
ANKLE.-EXCISION  OF  BONES  AND  JOINTS  OF 
THE  TARSUS.— EXCISION  OF  ASTRAGALUS.— EXCI- 
SION OF  OS  CALCIS.-MORE  COMPLETE  TARSEC- 
TOMY  FOR  CARIES— REMOVAL  OF  WEDGE  OF 
BONE,  AND  OTHER  OPERATIONS  FOR  INVET- 
ERATE TALIPES.  —  CHOPART'S  AMPUTATION.— 
TRIPIER'S  AMPUTATION— AMPUTATION  AT  ME- 
TATARSO  -  PHALANGEAL  JOINT.  —  AMPUTATION 
OF  THE  TOES. 

LIGATURE  OF  THE  DORSALIS  PEDIS  (Fig.  369). 

Indications. — Very  rare.  (1)  Wounds.  (2)  Together  with  the  posterior  tibial 
in  the  lower  third,  for  haemorrhage  from  punctured  wounds  of  the  sole  resisting 
other  treatment.    (3)  For  some  vascular  growths  of  the  foot. 

Line. — Prom  the  centre  of  the  ankle-joint  to  the  upper  part  of 
the  first  interosseous  space. 

Guide. — The  above  line  and  the  adjacent  tendons  of  the  great 
and  second  toe. 

Relations  :  In  Front. 

Skin,  fascias ;  branches  of  saphenous  veins,  and  of 
musculo-cutaneous  and  anterior  tibial  nerves. 

A  special  deep  fascia  continuous  with  the  sheaths 
of  the  adjacent  tendons. 

Extensor  brevis  (innermost  tendon). 


Outside. 

iVein. 

Anterior  tibial  nerve. 
J  Extensor  longus  digitorum. 


Inside. 

Vein. 

Extensor  longus  pollicis. 


Dorsalis  pedis  artery. 
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Behind. 

Astragalus  ;  scaphoid  ;  internal  cuneiform. 

Operation  (Fig.  369).  —The  foot  having  been  cleansed,  an  incision  about  1 4  inch 
long  is  made  in  the  line  of  the  artery,  in  the  lower  part  of  its  course,  commencing 

about  1 A  inch  below  the  ankle-joint.  Skin  and 
fascife  being  cut  through,  and  any  superficial  veins 
tied  with  chromic  gut  or  drawn  aside,  one  of  the 
long  extensors  is  found  (its  sheath  is  not  to  be 
opened),  and  the  strong  fascia  given  off  from  them 
opened.  If  the  extensor  brevis  cross  the  artery  at 
this  spot  it  must  be  drawn  aside.  The  ligature 
should  be  passed  from  without  inwards. 


SYME'S  AMPUTATION. 

(Figs.  370-373-) 

An  amputation  at  the  ankle-joint  by  a 
heel -flap,  with  removal  of  the  malleoli. 

Operation. — Hemorrhage  having  been 
controlled,  any  sinuses  present  scraped 
out,  the  foot  bandaged,*  and  held  at  right 
angles  to  the  leg,  the  surgeon,  standing  a 
little  to  the  right,  but  so  as  easily  to  face 
the  sole,  makes,  with  a  short,  strong  knife, 
an  incision  (in  tbe  case  of  the  left  foot) 
from  the  tip  of  the  external  malleolus  to 
a  point  I  incb  below  f  the  internal  one. 
this  incision  not  going  straight  across  the 
sole  as   in   Pirogoff's   amputation,  but 
pointing  a  little  backwards  towards  the 
heel  4   The  horns  of  this  incision  are  then 
joined  by  one  passing  straight  across  the 
ioint.§  and  severing  everything  at  once 
clown  to  the  ankle-joint.    The  foot  being 
now  strongly  bent  downwards,  the  lateral  ligaments  are  severed  and 
the  joint  thus  fully  opened.    The  foot  being  slightly  twisted  from 

"  M3o  as  to  give  a  grip,  and  aio  to  prevent  the  assistant's  hands  from  being 
septic  when  he  supports  the  stump  a  little  later. 

t  The  directions  usually  given  are  to  go  behind  this  point  as  well  as  below 'U, 
but  by  following  the  above  course  the  posterior  tibial  is  more  likely  to  escape 
section  before  its  time,  and  the  flap  will  be  found  sufficiently  *T^«™£ 

t  If  the  foot  is  small,  and,  still  more,  if  the  parts  on  the  dorsum  are  dama^fl, 
the  plantar  incision  should  run  straight  across    On  the  oth er ^^Jj 
prominent  the  heel,  the  more  should  the  flap  point  backwards.  This  will  facilit 
turning  the  flap  over  the  heel.  .  ,  tj,e 

8  Or  with  very  slight  convexity.    If  anything  of  a  flap  » 
operator  is  liable  to  get  away  from  the  joint  and  cut  into  toe  neck  o    he  a-  • 
gains.    Moreover,  thejparts  are  not  well  nourished,  especially  if  sum,  nddie 
undermined. 


The  dorsalis  pedis  (too  much 
of  the  artery  is  shown  cleaned) 
is  seen  lying  between  the 
extensor  longus  pollicis  and 
digitorum,  and  crossed  by  the 
innermost  tendon  of  the  short 
extensor. 
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Fig.  370. 


side  to  side,  the  soft  parts  on  either  side  are  carefully  divided, 

1  especial  precautions  being  taken  on  the  inner  side  to  cut  the  pos- 
terior tibial  artery  as  long  as  possible  (to 

'■  ensure  getting  below  the  internal  calcanean) 
and  not  to  prick  it  afterwards. 

The  foot  being  still  more  depressed,  the 

iirpper  non-articular  surface  of  the  os  calcis 
conies  iuto  view,   and  then  the  tendo- 

lAchillis.    This  is  severed,  and  the  heel-flap 

:  next  dissected  off  the  os  calcis  from  above 

[downwards,  especial  care  being  taken  to 
cut  this  flap  as  thick  as  possible,  not  to 
score  or  puncture  it,  but  rather  to  peel  it  off 

•  the  bone  with  the  left  thumb-nail  kept  in 
front  of  the  knife,  aided  by  touches  of  this.* 
The  foot  having  been  removed,  the  soft 
parts  are  carefully  cleared  off  the  malleoli, 

iand  a  slice  of  the  tibia  sufficiently  thick  to 
include  these  prominences  removed.  This 
slice  should  in  any  case,  to  avoid  shortening, 
be  the  thinnest  possible.  Prof.  Macleodf 
has  recommended  to  remove  only  the 
malleoli,  leaving  the  cartilage  on  the  under 
surface  of  the  tibia.  I  have  followed  his 
advice  in  my  last  eleven  cases — in  one,  a 
private  patient  of  sixty-three,  where  I  had 
not  the  carrying  out  of  the  after-treatment, 

:the  cartilage  exfoliated.  The  others  were 
all  younger  patients — in  one,  in  addition  to 
the  disease  of  the  tarsus,  active  secondary 
syphilis  was  present ;  in  all,  in  spite  of  tubercular  sinuses  in  three 
which  required  repeated  scraping  out  (Fig.  373),  no  exfoliation 
took  place.  If  the  stump  can  be  kept  aseptic,  Prof.  Macleod's 
advice  seems  to  me  well  worth  a  further  trial,  as  it  entails  less 
shortening  of  the  limb  and  does  away  with  the  risk  of  septic 
phebitis,  which  may  be  brought  about  by  opening  the  cancel- 
lous tissue.  If,  on  the  other  hand,  the  lower  end  of  the  tibia 
is  diseased,  it  must  be  removed  and  the  sawn  surface  gouged  or 
treated  with  a  sharp  spoon.  If  the  cartilage  is  only  slightly  dis- 
eased, it  may  be  sliced  off  with  the  knife,  and  here  and  there 
treated  with  a  gouge. 


The  parts  in  a  Syme's  am- 
putation before  the  heel-flap 
is  adjusted  (left  side).  The 
bones  are  shown  above  with 
the  extensor  tendons  and  the 
anterior  tibial  vessels,  and, 
below,  the  tendo-Achillis. 
On  the  inner  side  the  flexor 
tendons  and  the  plantar 
arteries  are  shown  cut ;  on 
the  outer  side,  the  peronasi. 
This  figure  should  be  con- 
trasted with  Fig.  375. 


*  If,  in  a  young  subject,  the  epiphysis  comes  away  in  the  beel-flap,  it  may 
remain  there  if  the  parts  are  healthy.  The  same  course  may  be  followed  with 
the  periosteum,  if  it  is  found  loose  and  peels  easily  away.  Mr.  Johnson  Smith, 
when  amputating  both  feet  for  frost-bite,  left  the  periosteum  on  one  side.  On 
the  other  no  attempt  was  made  to  save  it.  The  first  stump  was  much  larger  than 
the  other,  harder,  and  more  rounded  ;  more  like  that  of  a  Pirogon  s  amputation. 

t  Brit.  Med.  Journ.,  1869,  vol.  ii.  p.  239. 
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Tendons  are  now  cut  short,  sinuses  laid  open  or  thoroughly 
scraped  out,  and  the  vessels  secured.  Free  oozing  is  often  present 
in  chronic  pulpy  cases,  or  where  the  periosteum  has  been  left  in 
the  heel-flap.  It  is  best  treated  by  firm  pressure  with  dry  dress- 
ings, and  elevation  of  the  stump.     Drainage  having  been  provided, 


Roux's  amputation  at  the  ankle-joint  by  an  internal  flap.    Below  is  shown  a  foot 
upon  which  the  operation  has  been  performed.    (Smith  and  Walsham.) 

the  sutures  are  inserted ;  where  many  sinuses  have  been  present 
along  *  the  line  of  the  incision,  it  is  no  good  uniting  the  wound 
closely. 

Eoux's  Modification  of  Syme's  Amputation  (Figs.  371,  372)  -111 
cases  where  a  satisfactory  heel-flap  cannot  be  obtained,  an  efficient  substitute  can 
be  got  by  a  large  internal  flap. 

The  incision  is  commenced  at  the  apex  of  the  outer  malleolus,  and  carried  half 
across  the  front  of  the  ankle-joint,  from  whence  it  should  run  inwards  in  an 
oblique  direction  over  the  astragalo-scaphoid  joint,  then  pass,  in  a  curved 
manner,  downwards  and  backwards  to  the  middle  line  of  the  sole  of  the  foot, 
and,  running  along  the  under  surface  of  the  heel,  ascend  the  posterior  aspect  of 
that  part,  and  terminate  at  the  outer  malleolus,  where  it  commenced.  The 
ankle-joint  should  be  opened  at  its  upper  and  outer  part,  the  calcis  dissecten 

*  Sinuses  which  have  been  scraped  out  will  give  good  drainage  if  enlarged. 
If  any  puncture  has  been  made  in  the  heel-flap,  it  should  be  utilized  for  tue 
same  purpose.  Where  a  diseased  foot  has  been  long  on  a  back-splint,  the  skin 
over  the  tendo-Achillis  may  be  so  thinned  that  it  is  advisable  to  make  a  counter- 
puncture  here  and  insert  a  tube. 
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from  its  connections,  the  malleoli  and  a  slice  from  the  articular  surface  of  the 
tibia  removed,  and  the  operation  will  be  complete.  The  shape  of  the  flap  will  be 
gathered  from  the  appearance  of  a  foot  operated  upon  (Fig.  371). 

Causes  of  Failure  Fig.  372. 

after  Syme's  Ampu- 
tation.— (i)  Slough- 
ing of  the  heel-flap. 
This  is  nearly  always 
due  to  faulty  operat- 
ing, to  scoring  or 
"button-holing"  the 
flap,  or  to  dividing 
the  posterior  tibial 
high  up.*  (2)  Per- 
sistence of  sinuses  and 
tubercular  disease.  If, 
in  spite  of  repeated 
scraping  out  (Fig. 
373)  wvfcn  *he  °f 

anesthetics,  this  condition  recurs  inveterately  and  spreads  along 
the  sheaths,  the  limb  must  be  amputated  higher  up.    This  will, 


Roux's  amputation.   The  incisions  shown  from  the 
outer  and  the  inner  side.  (Stimson). 


however,  be  rarely  called  for  with  persever- 
ance on  the  part  of  the  patient  and  surgeon, 
and  a  determination  on  the  part  of  the  latter 
to  treat  this  condition  as  a  kind  of  malig- 
nant disease.  If  one  or  two  sinuses  remain, 
and  look  likely  to  persist,  scraping  out  should 
be  resorted  to  at  once.  (3)  Eecurrence  of 
caries  in  the  tibia.  (4)  Death  of  the  tendo- 
Achillis. 

This  rare  sequela  occurred  to  me  in  1890.  The 
patient  was  an  aged  inmate  of  the  Camberwell  Infirm- 
ary. A  bluish  undermined  patch  being  laid  open  on 
the  back  of  the  ankle  some  weeks  after  the  amputa- 
tion, the  tendon  was  found  to  have  died  up  to  its 
junction  with  the  calf  muscles.  After  its  removal  the 
parts  healed  soundly. 

PIROGOFF'S  AMPUTATION". 

(Figs.  374-378.) 

An  amputation  at  the  ankle-joint,  in  which 
the  posterior  part  of  the  os  calcis  is  retained 
and  united  to  the  sawn  surface  of  the  tibia. 

Question  of  the  Value  of  this  Operation 
especially  as  compared  with  Syme's  Am- 
putation.— Disadvantages :  These  have  been 


Fig.  373. 


A  Syme's  stump  soundly- 
healed  after  scraping  out  of 
sinuses  had  been  resorted 
to.  The  patient  was  sent  to 
me  by  Dr.  Fraser,  of  Rom- 
ford, and  had  active  second- 
ary syphilis  as  well  as  exten- 
sive caries  of  the  tarsus. 


*  If  possible,  the  cut  ends  of  the  two  plantar  arteries  should  always  be  seen, 
and  not  the  single  mouth  of  the  posterior  tibial.  In  the  former  case  the  surgeon 
is  certain  that  the  main  vessel  is  divided  below  the  internal  calcnnean  branch. 
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put  prominently  forward  by  Scotch  surgeons,  i.  The  amputa- 
tion is  not  suited  for  cases  of  disease,  except  of  distinctly 
traumatic  origin  in  young  healthy  subjects.  2.  Occasionally  the 
sawn  os  calcis  fails  to  unite,  causing  either  a  kind  of  movable  joint 
or  necrosis.  3.  It  is  said  by  some  that  the  stump  is  more  diffi- 
cult to  fit  with  an  artificial  foot.*  The  first  two  objections  are 
undoubted,  but  I  think  that  they  are  quite  outweighed  by  the 
Advantages:  1.  No  dissection  of  the  heel-flap  is  needed.  2.  The 
blood-supply  is  less  interfered  with.  3.  The  stump  is  firmer  and 
more  solid.  4.  The  stump  is  longer  by  1  or  ii  inch,  often  more.t 
5.  The  stump  does  not  go  on  wasting,  as  is  the  case  after  a 


Fig.  374- 


Fig.  375- 


Compare  with  Fig.  370. 


Syme's  amputation.}  6.  Dr.  Hewson  (Amer.  Journ.  Med.  ScL, 
1864,  pp.  121,  129)  has  pointed  out  that,  in  a  Pirogoff,  the 
origin  and  insertion  of  the  gastrocnemius  being  both  intact,  the 
combined  movements  of  the  knee  and  ankle  are  preserved,  as  in 
running,  &c. 

Operation.— The  position  of  the  patient's  foot  and  the  surgeon 
being  as  at  p.  1236,  an  incision  is  made,  straight  across  the  sole, 
from  the  tip  of  the  external  malleolus  to  a  point  h  inch  below  the 
internal  one.§    This  incision  goes  right  down  to  the  bone.  Its 

*  Prof.  Macleod  thinks  that  the  presence  of  the  heel  is  here  "a  great  drawback, 
and  that  the  back  of  the  heel,  not  the  firm  plantar  pad,  is  what  comes  in  contact 
with  the  ground."    See  the  remarks  p.  1242. 

t  Dr.  Hewson  {loc.  infra  cit.)  gives  the  shortening  after  a  Pirogoff  as  from  1  to  2 
inches  ;  that  after  a  Syme  as  z\  to  3  inches. 

t  The  continuance  of  this  wasting  is  shown  by  the  hospital  patient  being  tor 
some  time  obliged  to  stuff  the  socket  of  his  elephant-boot  with  a  sock.  It  is  not 
intended  by  this  to  depreciate  the  value  of  a  Syme's  stump.  Every  surgeon  knows 
how  much  good,  lifelong  work  the  heel-nap  is  capable  of,  however  much  it  shnnKSj 
so  long  as  it  has  healed.  §  Le. ,  not  pointing  backwards. 
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Fig.  376. 


horns  are  then  joined  by  a  transverse  cut  across  the  front  of  the 
ankle  The  lateral  ligaments  are  now  severed,  care  being  taken 
to  cut  inside  the  malleoli  and  to  divide  the  posterior  tibial  artery 
as  long  as  possible— i.e.,  below  its  origin  into  the  two  plantar— and 
not  to  prick  it  after  it  is  divided.  With  a  few  touches  of  the 
knife  at  either  side  of  the  astragalus,  aided  by  twisting  of  the 
foot  from  side  to  side  and  forcible  bending  of  it  downwards,  the 
non-articular  part  of  the  upper  surface  of  the  os  calcis  comes  into 
view  (Fig.  374).  A  groove  is  now  cut  through  the  fatty  tissue 
and  the  periosteum,  and  the  saw  applied  just  in  front  of  the  tendo- 
Achillis,  obliquely  (p.  1242)  downwards  and  forwards,  care  being- 
taken  to  bring  it  out  through  the  incision  in  the  heel.  The  foot 
being  removed,  the  soft  parts  around  the  bones  of  the  leg  are 
carefully  cleared  to  a  level  just  above  the  tibial  articular  surface 
and  the  malleoli.  The  saw  is  next  applied  in  the  reverse  direction 
to  that  just  given — viz.,  from  below  upwards  and  backwards,  and 
slightly  obliquely. 

The  vessels,  the  tibials,  anterior  peroneal,  and  perhaps  one  or  both 
malleolar  having  been  secured, 
the  tendons  cut  square,  the  bony 
surfaces  are  placed  in  contact, 
and,  if  needful,  drilled  with  a 
sterilised  bradawl  and  united 
with  wire  or  stout  chromic  gut.* 

If  it  is  found  advisable  to  con- 
vert the  Pirogoff  into  a  Syme, 
all  that  is  needed  is  to  divide 
the  tendo-Achillis  and  to  dissect 
out  the  part  of  the  os  calcis, 
keeping  the  knife  close  to  the 
bone. 

Modifications    of  Pirogoff's 
Amputation. — One  of  the  chief  of  Pirogoff's  amputation  as  modified  by  Dr.  E. 
these  is  that  introduced  by  Dr.  E.         Watson.    (Smith  and  Walsham.) 
Watson  (Lancet,  1859,  vol.  i.  p.  577). 

He  claims — ( 1 )  That  it  is  shorter  and  easier,  the  trouble  of  disarticulation  being 
avoided.  (2)  That  it  is  less  likely  to  damage  the  posterior  tibial  artery.  (3)  That 
it  does  away  with  one  of  the  chief  difficulties  in  a  Pirogoff's  amputation  for 
injury — viz.,  the  want  of  purchase  over  the  smashed  parts  while  the  os  calcis  is 
being  sawn  through. 

Operation. — The  operator,  standing  as  before,  having  cut  across  the  sole 
from  the  tip  of  one  malleolus  to  the  corresponding  point  (p.  1236)  down  to  the 
bone,  introduces  a  small  Butcher's  saw,  or  one  with  a  narrow  blade,  into  this 
wound,  and  saws  off  the  posterior  part  of  the  os  calcis  by  carrying  his  section 
upwards  and  backwards.    This  and  the  heel  being  now  retracted  by  an  assistant, 


*  If  the  patient  is  young  and  healthy,  this  step  is  not  absolutely  needful.  I 
would  recommend  it  in  other  cases.  Thus  I  have  made  use  of  it  in  a  Pirogoff's 
amputation  for  inveterate  infantile  paralysis,  with  excellent  results.  If  wire  be 
used,  it  must  be  left  long.  A  little  ether  will  probably  be  needed  when  the  wire 
is  removed. 
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the  surgeon,  resuming  his  knife,  cuts  upwards  behind  the  ankle-joint  between  the 
sawn  bones.  The  ends  of  the  lirst  incision  are  now  joined  by  one  passing  between 
them,  the  skin  being  pulled  up  a  little  and  the  tendons  and  vessels  severed  down 
to  the  tibia  and  fibula  just  above  the  ankle-joint.  Lastly,  these  bones  are  sawn 
through  in  a  slanting  manner  by  directing  the  saw  from  before  backward*  and 
downwards.*  While  the  bones  of  the  leg  are  being  sawn,  the  heel-flap  should  be 
held  well  up  against  the  back  of  the  leg  to  keep  it  out  of  the  way. 

Modifications  by  Sedillot,  Gunther,  and  Le  Fort.— It  is  obvious 
that  if  the  bones  are  divided  as  advised  by  Pirogoff — i.e.,  the  os  calcis  vertically 
downwards  and  the  tibia  and  fibula  transversely,  the  patient,  when  the  bones  are 


Modifications  of  Pirogoff 's  amputation  by  Sedillot  and  Gunther.  (Farabeuf.) 

united,  will  come  to  walk,  not  upon  the  thick  fibro-fatty  cushion  under  the 
tuberosities  of  the  os  calcis,  but  upon  the  thin  skin  over  the  insertion  of  the 
tendo-Achillis.  To  obviate  this  Sedillot  and  Gunther  have  advised  the 
very  oblique  section  of  the  bones  shown  in  Figs.  377  and  378.  Pasquier  Le- 
Fort  goes  still  farther  and  saws  through  the  os  calcis,  horizontally,  parallel  to 
its  articular  surface,  the  bones  of  the  leg  being  also  sawn  horizontally.  Sir  W. 
MacCormac  thus  describes  the  chief  steps  of  the  operation,  Surg.  Ojier.,  pt.  li. 
p.  237.  The  incision  in  the  soft  parts  is  commenced  three  quarters  of  an  inch 
below  the  external  malleolus  and  continued  forwards  as  far  as  the  anterior  third 
of  the  calcaneum.  Having  reached  this  point  the  knife  describes  a  curve  across 
the  dorsum  of  the  foot,  whose  anterior  convexity  corresponds  to  the  astragalo- 
scaphoid  articulation.  When  the  knife  reaches  the  inner  border  of  the  foot  it  is 
made  to  pass  backwards,  and  stops  one  inch  in  front  of  and  below  the  inner 
malleolus.  A  slightly  curved  plantar  flap  is  then  made  which  passes  transversely 
across  the  sole  of  the  foot  and  rejoins  the  first  incision  below  the  external  malle- 
olus. The  tibio-tarsal  joint  having  been  next  opened,  the  upper  margin  of  the 
os  calcis  is  exposed  and  the  saw  made  to  traverse  the  bone  horizontally  forwards. 
The  remaining  connections  are  then  divided. 

SUB-ASTRAGALOID  AMPUTATION  (Figs.  379S^)- 

This  operation  consists,  the  soft  parts  being  divided  as  at  Fig.  379  or  3S0. in 
opening  the  astragalo-scaphoid  joint  from  the  dorsum,  and  the  astragalo-calcanean 

*  It  will  be  noticed  that  the  direction  of  the  bone  section  above  given  by  Mr. 
Watson  is  contrary  to  that  usually  taught. 


Fig.  377. 


Fig.  378. 


c 
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of  which  the  interosseous  ligament  can  only  be  divided  by  introducing  the ^knife- 
point from  the  outer  side.  The  whole  foot  is  then  removed  in  one  mass  wi  h  the 
Leption  of  the  astragalus,  which  is  left  mortised  in  between  the  tibia  and  i  buha 
When  the  stump  is  healed,  this  bone  should  rest  upon  he  gr ound  ^  ^ 
surface.  If,  however,  the  stump  should  be  pulled  up  by  the  tendo-Ac b  llis  and 
other  cut  muscles  taking  on  a  firm  attachment,  it  will  be  the  head  of  the asto 
galus  alone  which  will  rest  upon  the  ground  and  transmit  the  weig h c ft*  body 
While  this  has  the  advantage  of  diminishing  the  shortening  of  the  limb,  it  has 


Fig.  379- 


1.  The  incisions  in  Pirogoff's  amputation.  The  dotted  line  shows  the  direc- 
tion of  the  plantar  incision  in  that  of  Syme.  2.  The  incisions  in  sub-astragaloid  ; 
and  3.  Those  in  Chopart's  amputation. 

the  grave  inconvenience  of  narrowing  the  basis  of  support,  and  of  bringing  the 
weight  of  the  body  upon  that  part  of  the  stump  where  the  cicatrix  is  necessarily 
found. 

This  amputation,  very  rarely  practised  in  England,  has,  with  that  of  M.  Tripier 
(p.  1261),  largely  replaced  that  of  Chopart  in  France.  The  majority  of  English 
surgeons  have,  I  believe,  had  reason  to  be  satisfied  with  Chopart's  amputation, 
in  spite  of  the  objections  brought  against  it  (p.  1258).  The  following  account 
is  taken  from  Dr.  Stimson,  Man.  of  Oper.  Surg.,  p.  113. 

"  The  guides  to  this  operation  are  the  tip  of  the  external  malleolus  and  the 
head  of  the  astragalus.  The  joint  must  be  entered  from  in  front  on  the  fibular 
side,  and  the  strong  interosseous  ligament  which  forms  the  key  to  the  articulation 
must  be  divided,  step  by  step,  from  before  backwards  and  inwards.  The  posterior 
tibial  vessels  must  be  carefully  avoided. 

"  Beginning  at  the  outer  side  of  the  heel  nearly  1  inch  below  the  tip  of  the 
external  malleolus,  an  incision  extending  through  to  the  bone  is  carried  straight 
forward  to  the  base  of  the  fifth  metatarsal  bone,  thence  curving  forwards  across 
the  dorsum  of  the  foot  to  the  base  of  the  first  metatarsal,  thence  obliquely 
backwards  and  outwards  across  the  sole  of  the  foot  and  around  its  outer  border, 
rejoining  the  first  horizontal  part  of  the  incision  at  the  calcaneo-cuboid  joint. 
The  soft  parts  must  be  separated  from  the  outer  surface  of  the  calcaneum  and 
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cuboid  with  division  of  the  peroneal  tendons,  the  dorsal  ilap  dissected  back  to 
the  head  of  the  astragalus,  and,  on  the  inner  side,  beyond  the  tubercle  of  the 
scaphoid,  thus  dividing  the  tendon  of  the  tibialis  anticus  and  the  anterior  portion 
of  the  internal  lateral  ligament.  The  interosseous  ligament  can  then  be  easily 
reached  by  depressing  the  toes,  passing  the  knife  between  the  astragalus  and 
scaphoid,  and  cutting  backwards  and  inwards  along  the  under  surface  of  the 
former.  The  soft  parts  on  the  inner  side  are  then  separated  from  the  calcaneum 
injury  to  the  vessels  being  avoided  by  keeping  close  to  the  bone  between  it  and 
the  tendons  of  the  flexor  communis,  the  foot  depressed,  and  the  tendo-Achillis 


Fig.  380. 


Fig.  381. 


Sub-astragaloid  amputation  (right  foot)  by  large 
internal  and  plantar  flap.    (Farabeuf. ) 


Sub-astragaloid  amputation 
(left  foot)  by  large  internal 
and  plantar  flap.  (Farabeuf.) 


divided.  This  last  is  a  very  difficult  part  of  the  operation,  and  great  care  must 
be  taken  to  keep  the  edge  of  the  knife  close  to  the  bone  so  as  not  to  cut  through 
the  skin.  The  posterior  tibial  nerve  should  be  dissected  out  and  cut  off  as  high 
as  possible,  so  that  it  shall  not  be  pressed  upon  in  the  stump." 

M.  Farabeuf  advises  an  internal  and  plantar  flap,  whose  nutrition  is  guaranteed 
by  a  very  large  base.  This  is  the  flap  of  Roux  (Figs.  371,  385),  made  consider- 
ably longer  in  front.  The  incision  passes  parallel  to  the  outer  border  of  the 
foot,  a  full  finger's-breadth  below  the  external  malleolus,  as  far  as  the  tuberosity 
of  the  fifth  metatarsal,  then  across  to  the  scapho- cuneiform  articulation,  and  the 
extensor  proprius  pollicis  tendon.  Then  it  descends  over  the  middle  of  the  inner 
border  of  the  foot,  as  far  as  the  centre  of  the  sole.  Here  it  begins  to  turn  back 
along  the  outer  border  of  the  foot,  as  far  as  the  posterior  extremity  of  the  os 
calcis,  where  it  joins  the  starting-point.  Fig.  385  shows  the  dissection  of  this 
flap  in  the  case  of  the  right  foot :  the  left  hand  of  the  operator  raises  and  protects 
the  soft  parts  in  front  of  the  knife,  which  is  kept  parallel  to  the  vessels  and 
tendons  lying  under  the  sustentaculum  tali.  Fig.  3S6  shows  the  flap  before  it  is 
sutured. 

EXCISION  OF  THE  ANKLE. 

This  operation  is  one  of  very  disputed  value,  and  thus  rarely  performed. 
Objections:  (1)  Disease  here  is  often  associated  with  disease  of  the  tarsus. 
(2)  Even  if  the  wound  heals,  the  foot  left  is  often  of  little  use.    (3)  Svme» 
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amputation  affords  not  only  a  radical  cure,  but  a  most  excellent  stump.  This 
may  be  imperilled  by  a  previous  excision  of  the  joint. 

Indications-These,  which  are  very  few,  must  be  considered  separately, 
according  as  they  fall  under  the  beading  of  :  A.  Disease.    B.  Jnjimj. 

A  nLse.-Ii)  The  patient  must  be  young  and  healthy,  with  no  evidence  0 
other  tubercular  disease,  or  of  phthisis  or  syphilis.  (2)  The  di sease  should  be  , J 
traumatic  origin-,,.,  following  a  sprain-and  (3)  limited  to  the  bones  which 
form  the  joint,  the  whole  astragalus  being  taken  away  if  needful,  lo  another 
class  of  cases  in  which  this  operation  has  been  too  often  performed-viz.,  where 
the  patient's  health  is  reduced  by  discharge,  pain,  hospital  air,  &c,  where  other 
tarsal  bones  are  involved-this  excision  is  not  applicable  ;  it  is  here  much  severer 
than  amputation,  and  leaves  the  patient  most  liable  to  recurrence.  Quite  a 
sei  arate  instance  of  excision  in  disease  may  be  occasionally  practised  in  advanced 
oases  of  infantile  paralysis.  Here  the  ankle  may  be  excised  (by  a  transverse 
incision)  some  time  after  the  knee  has  been  submitted  to  the  same  operation,  in 
order  to  give  a  firm  basis  of  support  in  good  position,  instead  of  a  flail-like  limb 
which  shuts  up  at  the  knee  and  ankle  (p.  1188). 

The  chief  points  in  excision  of  the  ankle-joint  which  have  been  raised  as  ob]ec- 
tions  to  the  operation  are:  (1)  The  difficulty  of  free  exposure  of  the  parts  to  be 
dealt  with  ;  (2)  The  frequency  with  which  other  bones  are  diseased.  Thus,  Mr. 
F.  Jordan  t  strongly  objected  to  the  operation  on  the  ground  that  the  astragalus 
is  not  a  long  bone  with  an  epiphysis  in  which  the  chief  disease  may  lie,  but  a 
short  bone  consisting  of  a  mass  of  cancellous  tissue  throughout  which  the  disease 
is  more  or  less  diffused.  This  objection  may  be  answered  by  the  fact  that  if  the 
disease  in  the  astragalus  is  found  not  to  be  limited  to  the  upper  articular  surface, 
it  will  in  no  way  interfere  with  the  results  if  the  whole  bone  is  removed*  And 
this  fact  will  meet  another  objection  to  excision  of  the  astragalus  made  by  Prof. 
Syme— viz.,  that  the  frequency  with  which  disease  of  the  astragalus  originates 
on  the  under  surface  of  this  bone  (i.e.,  between  it  and  the  os  calcis  §)  calls  rather 


*  In  Mr.  Holmes'  words  (Sijst.  of  Sarcj.,  vol.  iii.  p.  766),  in  the  first  class  of 
case  "the  inflammatory  softening  or  suppuration  does  not  usually  extend  far 
from  the  neighbourhood  of  the  joint  originally  implicated,  and,  after  the  removal 
of  the  diseased  bone,  the  parts  take  on  a  healthy  action  and  become  rapidly  con- 
solidated. In  strumous  disease,  on  the  other  hand,  inflammatory  softening,  if 
not  diffused  suppuration,  often  exists  in  the  tarsal  bones  or  bones  of  the  leg  in 
parts  not  exposed  to  view  in  the  operation  ;  and,  in  patients  labouring  under 
general  constitutional  affections,  the  parts  operated  on,  instead  of  consolidating, 
usually  soften,  and  after  a  long  and  exhaustive  suppuration  the  bones  are  found 
carious,  leaving  no  resource  except  amputation,  and  that  sometimes  under  un- 
favourable circumstances." 

|  Lancet,  1867,  vol.  i.  p.  729. 

+  Mr.  Holmes,  whose  experience  of  this  operation  is  a  large  one,  advises  (Brit. 
3Ied.  Journ.,  1878,  vol.  ii.  p.  875)  that  the  whole  of  the  astragalus  should  always 
be  removed,  for  these  reasons— (1)  As  it  is  often  softened  to  a  considerable  depth, 
mere  removal  of  its  articular  surface  will  often  leave  disease  behind  ;  (2)  in 
patients  low  in  health,  or  of  strumous  constitution,  the  violence  done  by  the 
saw  may  prove  the  starting-point  of  renewed  caries  ;  (3)  the  bones  of  the  leg 
unite  quite  as  firmly  to  the  exposed  cartilaginous  surfaces  of  the  os  calcis  and 
scaphoid  as  they  do  to  the  sawn  surface  of  the  astragalus  ;  (4)  the  shortening 
is  not  appreciably  increased  ;  (5)  the  difficulty  of  the  operation  is  lessened 
(p.  1246). 

§  Instances  of  extensive  removal  of  the  bones  of  the  tarsus  are  given  at 
pp.  1252,  1253. 
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for  amputation  than  excision.  (3)  The  dilliculties  of  securing  afterwards  a  splint 
which  will  combine  the  three  following  essentials — viz.,  (a)  Sufficient  rest ; 
(h)  Sufficient  exposure  for  needful  change  of  dressings;  (c)  The  possibility  of 
antiseptic  treatment.  Two  excellent  but  too  little  known  splints  are  Esmarch's 
bracket-splint,  and  the  iron  splint  moulded  to  the  back  and  front  of  the  leg,  and 
front  and  sole  of  foot,  and  covered  with  india-rubber,  introduced  by  Mr.  Paul  of 
Liverpool.  This  is  a  model  of  combined  usefulness  and  simplicity.  Loth  are 
secured  in  place  with  plaster- of -Paris.  Eut  if,  in  addition  to  much  of  a  cavity  to 
fill  up,  any  tendency  to  tjedema  remains,  a  back  and  two  side  splints — all  three 
being  interrupted — are,  in  my  opinion,  preferable. 

B.  Injury. — In  a  young,  healthy  patient,  where  the  vessels  and  nerves  are 
mainly  intact,  where  the  mischief  is  limited  to  the  ends  of  the  bones,  an  attempt 
to  save  the  limb  by  excision,  partial  or  complete,  is  abundantly  justified.  The 
steps  given  at  p.  1229  for  the  antiseptic  treatment  of  compound  fractures  should 
be  carefully  attended  to,  as  to  the  preservation  of  periosteum,  the  due  providing 
of  drainage,  &c.  As  to  gunshot  injuries,  Dr.  Otis  {Med.  and  8wrg.  Hist,  of  tlte 
War  of  the  Rebellion,  pt.  iii.  p.  610)  thought  that  "  the  substitution  of  excision  of 
the  ankle-joint  for  amputation  effected  no  saving  of  life,"  formal  excisions  being 
rarely  successful. 

Operation. — This  may  be  either  by  two  lateral  incisions,  or  by  a  transverse 
one,  dividing  the  extensor  tendons,  which  are  sutured  afterwards. 

Excision  "by  Lateral  Incisions.— An  Esmarch's  bandage  having  been 
applied  above,  and  the  parts  rendered  evascular  as  well,  thejfoot  is  laid  upon  its 
inner  side  firmly  supported  on  a  sand-bag.  An  incision  is  made  along  the  lower 
2I  inches  of  the  posterior  border  of  the  fibula,  and  then,  when  it  has  reached  the 
tip  of  the  malleolus,  it  is  carried  downwards  and  forwards  at  an  angle  to  within 
an  inch  of  the  base  of  the  fifth  metatarsal  bone.  A  slight  flap  is  now  sufficiently 
dissected  forwards  to  expose  the  bone  and  to  clear  the  penman ;  these  being 
drawn  aside,  the  bone  is  divided  with  a  narrow  saw  or  cutting-forceps  about 

2  inches  above  the  malleolus,  and  removed  after  division  of  the  external  lateral 
ligament.  This  wound  is  now  covered  with  carbolised  lint  and  the  foot  turned 
over,  and  a  similar  angular  incision  made  along  the  lower  2  inches  of  the  inner 
margin  of  the  tibia,  and  then  forwards  and  downwards  as  far  as  the  projection  of 
the  internal  cuneiform  bone.*  A  flap  being  dissected  slightly  inwards,  the 
tendons  of  the  tibialis  and  flexors  are  exposed  and  retracted.t  the  knife  being 
kept  close  to  the  bone  so  as  to  avoid  the  posterior  tibial  vessels. 

The  internal  lateral  ligament  is  now  cut  through  close  to  the  tibia,  and  on 
displacing  the  foot  outwards  the  tibia  and  astragalus  present  in  part  at  the 
inner  wound.  A  metacarpal  saw  being  next  passed  from  the  inner  to  the  outer 
wound,  the  lower  end  of  the  tibia  is  sawn  off  sufficiently  high  up  to  secure  a 
healthy  section  of  bone,  and  no  more.    The  astragalus  is  next  treated  similarly,* 


*  The  lower  extremities  of  these  incisions  need  not  go  down  to  the  bones. 

t  Unless  these  tendons  are  sufficiently  freed  from  their  connection  with  the 
lower  end  of  the  tibia,  difficulty  will  be  met  in  everting  the  foot  sufficiently  to 
bring  the  tibia  out  of  the  wound  (Hancock,  Lancet,  1867,  vol.  i.  p.  730- 

t  If  the  disease  here  is  at  all  extensive,  this  bone  should  be  entirely  removed 
(r/1240  If  a  section  only  of  the  astragalus  is  taken,  much  difficulty  will  be  met 
in  removing  the  upper  articular  surface.  Thus,  unless  the  saw  be  directed  pro- 
perly the  astragalo-scaphoid  or  astragalo-calcanean  joints  may  be  opened  lo 
meet  the  difficulty  of  fixing  the  foot  the  heel  should  be  held  in  the  left  hand  ami 
the  upper  surface  of  the  astragalus  is  pressed  against  the  cut  end  of  the  tibia. 
whiS  assistant  holds  the  leg  firmly  on,  and  a  little  over,  the  edge  of  the  table 
(Porter,  Brit.  Med.  Joum.,  1878,  vol.  ii.  p.  792)- 
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all  the  articular  cartilage  being  removed.  Any  soft  patches  of  bone  are  next 
gouged,  and  pulpy  material  snipped  away  from  the  synovial  sheaths  of  the 
tendons,  &c.  All  sinuses  are  next  scraped  out  or  laid  open.  The  only  vessels 
which  will  require  tying  are  some  branches  of  the  peronajal  and  the  malleolar, 
none  of  any  importance  being  divided.  Very  few,  if  any,  sutures  should  be  used, 
so  as  to  allow  of  very  free  drainage. 

Excision  by  Transverse  Incision.— The  parts  being  rendered  evascular, 
an  incision  is  made  transversely  across  the  front  of  the  ankle-joint  from  the  tip 
of  one  malleolus  to  the  other.  The  extensor  tendons  being  divided,  the  anterior 
and  lateral  ligaments  severed,  the  end  of  the  tibia  is  exposed,  a  way  cleared  for 
the  saw  just  above  the  malleoli,  and  a  slice  removed.  The  upper  articular  surface 
of  the  astragalus  is  then  treated  in  the  same  way,  the  peronaji  and  flexor  tendons 
being  drawn  aside  while  the  bones  are  sawn.  Any  dead  bone  is  gouged  away  and 
pulpy  tissue  removed,  as  mentioned  above.  Hasmorrhage  having  been  arrested, 
several  of  the  divided  tendons— e.g. ,  the  tibialis  anticus.two  or  three  of  the  ex- 
tensor tendons— are  sutured  with  chromic  gut  or  carbolised  silk. 

In  either  of  the  above  operations  every  care  must  be  taken  to  preserve  the 
periosteum,  especially  where  this  is  softened  and  loosened. 

A  suitable  splint  is  always  a  difficulty  in  these  cases.  On  the  whole,  a  back 
splint  and  foot- piece,  and  two  side  splints,  all  being  padded  with  gauze,  will  be 
found  most  suitable  for  the  first  ten  or  fourteen  days  ;  the  side  splints,  being 
secured  with  straps  and  buckles,  readily  admit  of  removal  so  as  to  change  the 
dressings.  If  all  the  disease  has  been  taken  away,  and  due  drainage  provided, 
the  dressings  will  need  changing  very  infrequently.  After  the  first  fortnight,  the 
limb  may  be  put  up  in  one  of  Esmarch's  or  Paul's  splints,  secured  with  plaster- 
of -Paris  (p.  1246).  Another  arrangement  which  answers  well  with  a  quiet  patient 
is  to  put  up  the  limb  on  its  outer  side,  with  the  knee  flexed,  on  an  outside 
angular  splint  interrupted  opposite  the  wound,  the  splint  being  duly  supported 
with  pillows.  If  the  external  wound  is  left  freely  open,  this  method  gives  good 
drainage. 

ERASION  OP  ANKLE-JOINT. 

Indications. — The  above  operation  should  be  employed  when  the  following 
conditions  co-exist :  A  young  subject  with  good  power  of  repair ;  tubercular 
disease  limited  to  the  ankle-joint ;  absence  of  disease  in  other  joints  or  viscera. 
Where  these  conditions  do  not  co-exist,  a  Syme's  amputation  is  in  my  opinion  to 
be  unhesitatingly  preferred,  owing  to  the  excellent  stump  which  it  gives  :  where 
disease  has  been  left  here  too  long,  and  where  the  tibia  is  involved,  and  the 
soft  parts  undermined  and  riddled  with  sinuses  and  the  tendon  sheaths  involved 
high  up,  an  amputation  of  the  leg  is  required. 

Erasion  of  the  ankle-joint  will  obviously  be  of  limited  source,  as  in  many  cases 
several  of  the  tarsal  bones  are  involved  in  addition  to  the  ankle-joint,  and  when 
the  subject  is  not  young,  failure  of  an  erasion  or  excision  of  the  ankle-joint 
imperils  greatly  the  success  of  a  Syme's  amputation. 

Operation. — As  in  excision  of  the  ankle-joint  the  different  methods  class 
themselves  under  two  heads :  (A)  A  transverse  incision.  (B)  Lateral 
incisions.  (A)  Erasion  by  a  transverse  incision.—  G.  A.  Wright  of 
Manchester,  who  gave  such  a  healthy  impetus  to  erasion  of  joints,  thus  describes 
a  case  operated  on  as  long  ago  as  1882  (Diseases  of  Children,  Ashby  and  Wright, 
p.  633).  The  child  was  eight  years  old.  The  joint  was  opened  by  a  transverse 
incision  across  the  front  of  the  joint,  dividing  all  the  extensors,  &c,  much  pulpy 
synovitis  existed  with  subchondral  caries  ;  all  the  pulpy  tissue,  as  well  as  the 
loosened  cartilage  were  removed  as  far  as  possible.  The  tendons  were  stitched 
together  with  catgut  and  the  wound  closed.    No  attempt  was  made  to  unite  the 
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nerve,  the  anterior  tibial  artery  was  twisted.  The  wound  was  very  slow  in  heal- 
ing,  but  three  years  later  the  child's  condition  was  as  follows  :  "foot  sound  and 
well,  but  the  toes  are  somewhat  pointed,  and  he  '  throws '  the  foot  in  walking. 
He  gets  about  well  with  a  boot  and  without  any  support.  A  good  deal  of  new 
bone-formation  about  line  of  incision,  but  some  mobility." 

Mr.  W.  A.  Lane  has  extended  the  above  method  by  a  transverse  incision,  as 
follows  (Clin.  Soc.  Trans.,  vol.  xxxvii.  p.  15)  :  "An  incision  is  made  from  the 
anterior  margin  of  the  tip  of  the  inner  malleolus  across  the  front  of  the  ankle, 
then  backwards  immediately  below  the  external  malleolus  around  the  heel  to 
within  a  measurable  distance  of  the  flexor  lougus  hallucis,  everything  being 
divided  down  to  the  bone.  The  only  structures  about  the  ankle-joint  which  are 
left  uncut  are  the  internal  lateral  ligament,  the  tendons  of  the  flexor  longus 
digitorum  and  tibialis  posticus,  the  posterior  tibial  vessels  and  nerve,  and  the 
superjacent  connective-tissue  and  skin.  The  interior  of  the  ankle-joint  can  then 
be  exposed  as  readily  as  one  separates  the  pages  of  a  book,  and  the  whole  of  its 
synovial  membrane  exposed.  The  narrow  prolongation  of  synovial  membrane 
upwards  between  the  tibia  and  fibula  is  shown  more  completely  by  dividing  the 
inferior  interosseous  and  anterior  tibio-fibular  ligaments."  Some  care  is  required 
in  putting  up  the  limb  in  plaster  after  the  operation,  that  the  fibula  does  not  fall 
back  a  little  from  its  normal  position.  Two  cases  are  given  in  which  the  after- 
condition  of  the  foot  was  most  satisfactory,  but  the  length  of  time  in  which  these 
patients  had  been  watched  is  not  given. 

(B)  Erasion  by  Lateral  Incisions.— Mr.  Clutton,  believing  that  such  a 
very  free  division  of  the  structures  around  the  ankle-joint  is  not  necessary  in 
erasion,  has  recently  advocated  this  method  (Trans.  Med.  Chir.  Soc,  vol.  lxxvii. 
p.  101).    "  The  method*  of  procedure  was  by  a  series  of  vertical  incisions  round 
the  ankle-joint,  through  which  a  sharp  spoon,  and  even  a  finger,  could  he  intro- 
duced. Four  incisions,  one  in  front  and  another  behind  each  malleolus,  avoiding 
ligaments  and  tendons  by  freely  opening  the  joint,  were  generally  employed.  If 
traction  was  made  on  the  foot  the  finger  could  always  be  introduced  to  examine 
the  joint  surfaces  after  the  use  of  the  sharp  spoon.    The  nozzle  of  an  irrigator 
with  a  full  stream  of  aseptic  fluid  was  kept  constantly  going  through  one  or 
other  of  the  openings  round  the  joint.    The  introduction  of  the  finger  was 
especially  useful  in  hunting  for  soft  patches  of  tubercular  granulation-tissue,  for 
then  the  sharp  spoon  could  be  introduced  to  that  spot.    In  most  cases  the 
cartilage  came  away  and  the  bone  beneath  was  attacked  with  more  or  less 
vigour,  according  to  the  condition  of  the  fragments  which  were  removed.  An 
objection  has  been  raised  to  this  method  of  procedure,  namely,  that  the  surgeon 
cannot  see  the  condition  of  the  structures  upon  which  he  is  operating.    But  if 
the  finger  is  used  as  described  above,  and  when  the  bone  is  being  scraped,  the 
fragments  are  carefully  examined,  there  is  really  little  difficulty  in  arriving  at  a 
conclusion  as  to  when  enough  has  been  done.    The  consistence  of  the  bone  and 
its  resistance  to  the  action  of  a  sharp  spoon  is  not  alone  sufficient,  for  in  the 
neighbourhood  of  a  diseased  articulation  the  bone  is  often  rarefied  witnout  being 
invaded  with  tubercle."    A  copious  dressing  was  applied,  and  over  this  a  plaster 
of  Paris  splint  was  put  on  with  an  iron  bar  at  the  back,  and  windows  at  each 
side     When  the  patient  was  able  to  get  up,  a  knee-rest  was  ordered  to  be  used 
for  many  months.t    Any  persistent  sinus  must  be  scraped  out  without  delay 

(p-  119.9)*   


*  As  stated  by  Mr.  Clutton,  an  exactly  similar  method  of  operating  is  described 
by  Bruns  (Munchener  Med.  Woch.,  1891).  . 
t  Free  movement  in  the  medio-tarsal  joint  often  made  up  for  any  ankylosis  01 

the  ankle-joint. 
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Mr  Glutton  gives  6  cases*  which  have  been  treated  by  him  by  erasion  with 
longitudinal  incisions.  As  to  the  results  Mr.  Glutton  is  certainly  correct  in 
claiming  that  they  "are  sufficiently  encouraging  to  make  one  think  that  more 
effort  should  be  made  in  the  conservative  treatment  of  the  joint  than  appears  at 
present  to  be  the  practice  of  operating  surgeons." 

As  to  which  of  the  two  methods  is  the  best  it  is  clear  that  good  results  can  be 
secured  by  either.  Speaking  for  myself  only,  I  am  of  opinion  that  m  most  hands 
a  transverse  incision,  prolonged  as  freely  as  needful,  will  give  the  best  exposure 
of  the  joint,  and  thus  facilitate  the  eradication  of  all  the  diseased  tissue  which 
is  so  essential  in  dealing  with  tubercular  joints  (p.  1 190). 


EXCISION  OF  BONES  AND  JOINTS  OF  THE  TARSUS. 

Before  considering  these  separately,  I  would  invite  attention  to 
the  following  practical  points  :  m 

i.  Those  cases  are  the  least  hopeful  in  which  there  is  no  history 
of  injury,  in  which  there  is  evidence  of  a  tubercular  constitution, 
or  perhaps  of  disease  dating  to  an  exanthem  and  coupled  with  the 
above  constitution ;  cases  in  which  the  patient  is  wan  and  sickly 
with  long  lasting  pain  and  sleeplessness ;  cases  in  which  the  parts 
are  much  swollen,  dusky  red,  and  glossy,  with  sinuses  numerous 
or  excavated,  giving  vent  to  watery,  ill-smelling  discharge— all 
points  denoting  a  disease  that  is  not  limited  to  one  joint  or  to  few 
bones,  ii.  Mere  laying  open,  and,  still  more,  injection,  of  sinuses 
where  there  is  disease  of  the  tarsus  is  absolutely  useless  in  most 
cases,  iii.  When  a  patient  is  under  care  for  caries  of  the  foot, 
his  lungs  should  always  be  carefully  examined  before  operative 
treatment  is  undertaken,  iv.  When  the  amount  of  disease  present 
is  being  estimated,  it  must  be  remembered  that  patients,  especially 
children,  will  often  use  their  feet  with  much  freedom,  limping,, 
even  bearing  their  weight  on  their  toes  with  the  aid  of  a  crutch, 
though  all  the  time  extensive  disease  is  present,  v.  That  before 
an  operation,  the  parts  should  always  be  rendered  absolutely  evas- 
cular  by  the  use  of  Esmarch's  bandages,  f  and  that  thus  the  limit 
of  the  disease  should  be  defined  as  accurately  as  possible,  vi.  Sub- 
periosteal excision  is  only  advisable  in  the  case  of  single  bones 
where  the  periosteum  is  already  thickened  and  loosened,  and  that 
in  other  cases  it  is  not  of  such  great  advantage  as  to  justify  any 
considerable  prolongation  of  an  operation,  vii.  Strict  antiseptic 
precautions  should  be  made  use  of  wherever  this  is  possible,  because 
— (a)  Prolonged  suppuration  will  exhaust  a  patient,  whose  powers 


*  Some  of  these  go  back  to  1887- 1889. 

t  This  is  disputed  by  some.  I  strongly  advise  it.  The  free  oozing  after  this 
method  may  be  met  by  tying  any  vessels  which  are  seen  in  the  absolutely  dry 
wound,  and  then  usually  plugging  this  with  strips  of  iodoform  gauze,  wrung  out 
of  carbolic  acid  lotion,  1  in  20,  bandaging  firmly  over  well-applied  dressings 
before  the  Esmarch's  bandage  is  removed,  and  giving  sufficient  morphia  in  the 
first  twelve  hours.  This  dressing  will  seldom  require  removal  for  several  days,, 
when  the  strips  must  be  thoroughly  soaked  before  removal. 

4K 
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are  already  sufficiently  handicapped  by  disease  and  operation; 
(&)  Suppuration  will  cause  destruction  of  the  periosteum,  and  thus 
fresh  caries  and  necrosis ;  (c)  Interference  with  inflamed  bones 
may,  if  sepsis  result,  easily  cause  osteo-myelitis  and  pyaemia, 
viii.  When  the  question  arises  between  excision  and  amputation, 
if  the  powers  of  repair  have  been  duly  considered,  the  question 
of  time  and  the  rank  of  life  should  also  be  remembered.  Thus, 
after  an  extensive  excision,  six  months  will  probably  be  required 
before  the  foot  can  be  used,  but  only  three  months  after  an  ampu- 
tation. The  time  in  the  first  case  may  after  all  be  wasted,  a  point 
of  much  importance,  when  the  question  of  schooling,  learning  a 
trade,  &c,  have  to  be  considered,  ix.  No  use  of  a  foot  can  be 
permitted  after  an  operation  till  firm  consolidation  is  obtained, 
x.  If  pulpy  mischief  persist  after  an  operation,  the  sharp  spoon 
must  be  freely  used,  together  with  laying  open  sinuses,  snipping 
away  of  undermined  skin,  &c.  If  all  carious  bone  has  been 
removed,  the  above  steps  may  be  repeated  again  and  again  here, 
as  in  the  knee,  with  ultimate  success. 

EXCISION  OF  THE  ASTRAGALUS.* 

Indications-— These  will  be  for  A.  Disease,  B.  Injury.    Both  are  rare. 

A.  Disease.  —  (i)  Caries  of  the  bone,  especially  when  comparatively  recent  and 
of  traumatic  origin  in  a  young  and  healthy  patient,  and  when  the  disease  is 
found  to  be  limited  to  the  upper  surface.  (2)  In  disease  of  the  astragalo- 
calcanean  joint,  where  it  is  thought,  from  the  position  of  the  sinuses,  &c,  to  be 
more  advisable  to  expose  this  joint  by  removing  the  astragalus  than  the  os  calcis. 
(3)  Talipes:  in  inveterate  resistant  cases,  especially  of  the  paralytic  variety 
(p.  1256). 

B.  Injury— (1)  Primarily,  (a)  In  simple  dislocation  of  the  astragalus  not 
reducible  with  the  aid  of  anaesthetics  and  tenotomy  of  the  tendo-Achillis  and  the 
tibials  or  extensors,  if  it  seem  certain  that  the  skin  will  slough.  (6)  In  compound 
dislocation  of  the  astragalus  when  the  bone  is  too  far  displaced  or  comminuted 
to  admit  of  replacement,  and  when  the  condition  of  the  soft  parts,  vessels,  and 
tendons  does  not  call  for  amputation.  (2)  Secondarily,  when  the  foot  is  useless 
and  painful.  In  these  cases,  especially,  strict  antiseptic  precautions  must  be 
taken  and  free  drainage  provided. 

Operation.— This  may  be  performed  by  two  lateral  or  a  transverse  incision, 
with  suture  of  the  tendons.  On  account  of  the  freer  exposure  given,  I  prefer  the 
latter.  The  parts  having  been  rendered  evascular,  the  bone  is  exposed  by  an  incision 
crossing  the  dorsum  between  the  malleoli,  as  in  Syme's  amputation  ;  the  tendons 

*  A  good  instance  of  the  occasional  value  of  this  operation  has  been  given  by 
my  old  friend  George  A.  Wright  (Pendlebury  Abstracts,  1884,  P-  124)-  The  case  was 
one  of  severe  talipes  valgus,  due  to  infantile  paralysis  of  a  year's  standing.  The 
reaction  of  the  muscles  to  Faradism  was  extremely  poor.  "  The  deformity  clearly 
depended  on  a  partial  sub-astragaloid  dislocation."  The  bone  was  removed  by  an 
incision  along  the  inner  border  of  the  tibialis  anticus,  and  a  shorter  one  meeting 
this  between  the  tibialis  anticus  and  posticus.  No  tendons  were  cut ;  one  small 
vessel  required  twisting.  The  foot  could  be  inverted  into  good  position  after 
removal  of  the  bone.  Twelve  months  later  the  child  could  walk  painlessly  and 
much  more  freely,  without  eversion,  and  with  a  good  arch. 
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are  cleanly  cut,  and  the  astragalus  exposed.  At  this  stage  all  that  may  be 
required  is  to  remove  a  sequestrum  from  the  upper  surface  of  the  neck  of  the 
bone.  The  ligaments  must  be  divided  by  carefully  keeping  the  knife  close  to  the 
bone  *  while  this  is  twisted  out  in  the  grasp  of  lion-forceps,  aided,  if  needful,  by 
the  levering  movements  of  an  elevator.t  If  the  astragalo-calcanean  joint  is 
found  diseased,  this  must  be  now  attended  to  with  chisel,  gouge,  and  sharp 
spoon.  The  scaphoid  is  next  examined.  All  pulpy  material  having  been  removed, 
haemorrhage  is  arrested,:}:  the  chief  tendons  sutured,  and  the  centre  of  the  wound 
closed,  the  sides  being  left  open  for  drainage. 


EXCISION  OF  THE  OS  CALCIS. 

Practical  Remarks.— Disease  here  is  not  very  infrequent,  and  often 
remains  limited  to  this  bone  for  a  long  time.  It  may  commence  in  one  of  three 
sites — viz.,  («)  the  posterior  epiphysis,  which,  not  appearing  until  the  tenth  yeari 
does  not  unite  till  between  the  fifteenth  and  nineteenth  years  ;  (b)  the  body  of 
the  bone  ;  (c)  the  calcaneo-astragaloid  joint,  either  de  novo,  or  as  an  extension  of 
the  last.  The  diagnosis  of  primary  disease  in  this  joint  is  often  difficult ;  thus 
the  swelling  and  position  of  the  sinuses  recall  disease  of  the  ankle-joint.  The 
pain  is  usually  greater  than  in  ordinary  disease  of  the  os  calcis  itself,  and  the 
foot  is  sooner  disabled.  With  an  anaesthetic,  the  ankle-joint  is  found  free,  and 
probes  introduced  by  sinuses  may  pass  towards  the  level  of  the  upper  surface  of 
the  os  calcis  (known  by  the  tubercle  for  the  extensor  brevis). 

Operation. — The  parts  being  rendered  evascular  and  the  foot  firmly  supported 
on  its  inner  side  at  the  edge  of  the  table,  an  incision  §  is  made  with  a  strong- 
backed  scalpel,  commencing  at  the  inner  edge  of  the  tendo-Achillis,  and  passing 
along  the  upper  border  of  the  os  calcis  (vide  supra)  along  the  outer  border  of  the 
foot  as  far  as  the  calcaneo-cuboid  joint,  which  lies  midway  between  the  outer 
malleolus  and  the  fifth  metatarsal  bone.  This  incision  should  go  down  at  once 
upon  the  bone,  so  that  the  tendon  should  be  felt  to  snap  as  the  incision  is  com- 
menced. Another  incision  is  then  to  be  drawn  vertically  across  the  sole, 
commencing  near  the  anterior  end  of  the  first  and  terminating  just  short  of  the 
inner  surface  of  the  os  calcis,  beyond  which  it  should  not  extend  for  fear  of 
wounding  the  posterior  tibial  vessels.  The  bone  being  now  exposed  by  throwing 
back  the  flap,  the  calcaneo-cuboid  joint  is  first  found  and  opened.  The  peronsei 
must  be  dissected  out||  and  drawn  aside  with  a  blunt  hook.    The  astragalo- 


*  Especially  at  the  back  and  on  the  inner  side. 

t  Care  must  be  taken,  in  using  this,  not  to  bruise  any  soft  bone  which  is  used  as 
a  fulcrum. 

X  The  dorsalis  pedis  should  be  secured,  and  oozing  met  by  plugging  the  wound 
with  strips  of  iodoform  gauze  wrung  out  of  carbolic  acid,  1  in  20,  the  ends  of  the 
strips  being  brought  out  at  the  sides,  or  the  surgeon  may  rest  content  with 
applying  sufficient  dressings  before  he  removes  the  Esmarch's  bandage. 

§  The  above  incision  is  taken  from  Mr.  Holmes'  article,  Syst.  of  Surf/.,  vol.  hi. 
p.  771.  A  still  better  one  is  that  advised  by  Farabeuf  (Man.  Oper.,  p.  759).  A 
horseshoe-shaped  incision  is  made  round  the  heel,  beginning  at  the  calcaneo- 
cuboid joint,  dividing  the  tendo-Achillis  and  ending  on  the  inner  aspect  of  the 
foot,  external  to  the  posterior  tibial  vessels  and  nerves.  To  this  incision  a  short 
vertical  one  is  added,  running  up  along  the  outer  side  of  the  tendo-Achillis.  By 
turning  aside  the  flaps  thus  marked  out  the  bone  is  most  thoroughly  exposed. 

||  Mr.  Holmes  (loc.  supra cit.)  says  that  he  has  always  divided  these  without  ill 
effect.  Care  must  be  taken  in  drawing  them  aside,  for,  if  this  is  done  too  vigorously, 
one  may  slough,  as  happened  to  me  in  one  of  my  cases. 
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calcanean  joint  is  next  attacker],  and  the  close  connection  between  the  bones  at 
this  point  constitutes  the  principal  difficulty  of  the  operation,  unless  the  joints 
have  been  destroyed  by  disease.  This  difficulty  can  best  be  met  by  grasping  the 
bone  firmly  with  lion-forceps,  and  wrenching  it  backwards  and  outwards,  aided 

Fig.  382.  — 


Foot  two  years  after  removal  of  os  calcis  in  a  child.  The  foot  is  flat  but  very 
serviceable.  As  will  be  seen  from  the  state  of  the  calf,  the  tendo-Achillis  has  taken 
on  a  fresh  attachment  in  the  detached  periosteum,  and  has  been  well  employed. 

by  levering  movements  of  an  elevator,  and  a  knife-point  kept  very  close  to  the 
bone.  Especial  care  must  be  taken  on  the  inner  side  to  avoid  the  vessels.  The 
bone  being  removed,  the  gap  is  lightly  plugged  with  gauze,  and  the  dressings 
applied  before  the  Esmarch's  bandage  is  removed. 

The  question  of  preserving  the  periosteum  has  already  been  referred  to,  p.  1249. 
Some  good  cases  of  excisions  of  tarsal  bones  are  recorded  by  Mr.  Holmes,  Syst. 
of  Surg.,  vol.  ffi.  p.  769  at  seq.  ;  and  Surg.  Treat,  of  Children's  Bis.,  chap.  xxvi. 

OPEBATIONS  FOR  MORE  COMPLETE  TARSECTOMY. 

It  is  scarcely  worth  while  to  give  directions  for  the  removal  of  other  single 
bones— e.g.,  the  scaphoid  and  cuboid— as  these  are  rarely  diseased  alone,  and,  if 
this  should  be  so,  their  removal  is  easy. 

The  operations  of  Mickulicz  and  of  Dr.  P.  H.  Watson  will  be  described  to  meet 
those  cases  where  more  extensive  disease  is  present,  and  where  the  patient  s  age 
and  condition  justify  a  trial  of  these  severe  operations  instead  of  amputation. 
In  the  very  few  cases  which  call  for  these  operations  Watson's  is  to  be  preferred, 
as  it  leaves  a  foot  at  right  angles  with  the  leg. 

Operation  of  Mickulicz. *-The  object  of  this  operation  is  to  procure  an 
artificial  pes  equinus,  and  to  preserve  the  toes  and  metatarsals,  these  being 
brought  into  a  straight  line  with  the  leg  and  the  toes  bent  at  a  right  angle,  so 


*  The  account  of  this  is  taken  from  a  paper  of  Sir  W.  Mao  Cormac  (Z*y* 
May  5,  1888),  four  figures  accompanying  this.  Mickulicz's  paper  will  be  found  in 
Lange'nbeck's  Arch.,  1881,  Bd.  xxvi.  S.  191. 
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that  the  patient  walks  on  the  ends  of  the  metatarsal  bones  covered  by  the  thick 
pads  of  tissue  which  invest  them  ;  a  broader  surface  of  support  is  provided  than 
after  Synie's  or  Pirogoff's  amputations,  and  there  is  some  elasticity  of  the  foot 
left  I  do  not  recommend  this  operation,  and  only  introduce  the  account  from 
my  respect  for  the  surgeon  whose  name  it  bears.  The  result  is  obtained  at  far 
greater  cost  and  risk  than  that  by  a  Syme's  amputation,  and  is,  in  my  opinion,  of 
very  doubtful  superiority.  Mr.  Bland  Sutton  (Lancet,  1893,  vol.  u.  p.  1513) 
brought  before  the  Medical  Society  the  skeleton  of  a  foot  three  years  after  the 
performance  of  Mikulicz's  operation.  The  artificial  pes  equinus  had  been  pro- 
duced by  Sir  W.  MacCormac  in  a  girl,  aged  eighteen,  the  subject  of  infantile 
paralysis.  In  spite  of  the  anatomical  success  of  the  operation  the  foot  was  ot 
little  service  in  progression,  causing  the  girl  much  pain  and  inconvenience,  and 
Mr.  Sutton  removed  the  leg  by  amputating  through  the  knee-joint. 

Sir  W.  MacCormao's  patient  was  aged  fifteen,  and  the  disease  dated  to  a  sprain 
of  the  ankle.  On  the  lad's  admission  the  swelling  and  sinuses  pointed  to  disease 
of  the  os  calcis  ;  later  on,  the  ankle-joint  became  involved.  Amputation  being 
refused,  Sir  W.  Mac  Cormac  operated  thus :  "  The  patient  was  placed  in  the 
prone  position.  If  it  be  the  right  foot,  the  knife  is  introduced  on  the  inner  border 
of  the  foot,  just  in  front  of  the  scaphoid  tubercle,  and  a  transverse  incision, 
extending  to  the  bone,  is  made  across  the  sole  to  a  point  a  little  behind  the 
tuberosity  of  the  fifth  metatarsal.  On  the  left  foot  the  direction  of  this  incision 
will  be  reversed.  From  the  inner  and  outer  extremities  of  the  wound  incisions 
are  prolonged  upwards  and  backwards  over  the  corresponding  malleolus,  and 
their  extremities  united  by  a  transverse  cut  across  the  back  of  the  leg,  down  to 
the  bone,  at  the  level  at  which  it  is  to  be  sawn,  usually  immediately  above  the 
joint  surface  of  the  tibia.  In  cases  where  a  larger  removal  of  the  tibia  and  fibula 
is  required,  the  lateral  incisions  must  be  more  oblique,  and  the  posterior  trans- 
verse cut  made  at  a  higher  level.  The  ankle-joint  is  now  opened  from  behind, 
the  disarticulation  completed,  and,  after  flexing  the  foot,  the  soft  parts  are  care- 
fully separated  in  front  until  the  medio-tarsal  joint  is  reached,  through  which 
disarticulation  is  effected  as  in  Chopart's  amputation.  The  heel  portion  of  the 
foot,  consisting  of  the  astragalus,  calcis,  and  the  soft  parts  covering  them,  is  thus 
removed.  The  articular  surfaces  of  the  tibia  and  fibula,  with  the  malleoli,  are 
now  sawn  off,  as  well  as  those  of  the  cuboid  and  scaphoid.  The  anterior  portion 
of  the  foot  remains  connected  with  a  bridge  of  soft  parts.  The  blood-supply 
appears  to  be  ample,  for  almost  directly  after  the  operation  blood  issued  freely 
from  the  distal  ends  of  the  divided  plantar  arteries.  All  heemorrhage  having 
been  arrested,  the  foot  was  brought  into  a  straight  line  with  the  leg,  and  the  cut 
surfaces  of  the  bone  were  sutured  together  with  kangaroo  tendon.  The  attempt 
to  discover  and  unite  the  divided  ends  of  the  posterior  tibial  nerve  failed,  on 
account  of  the  sodden  condition  of  the  soft  parts.  Suitable  dressings  and  a 
plaster-of- Paris  splint  were  applied,  the  toes  being  brought  into  a  position  of 
complete  dorsal  flexion." 

The  boy  made  an  excellent  recovery.  Firm  bony  union  took  place.  In  about 
a  month  sensibility  began  to  return  in  the  sole,  and  gradually  became  more  com- 
plete.   The  toes  were  mobile.* 

Operation  of  Watson. — This  is  adapted  to  cases  where  the  medio-tarsal 
articulation  is  involved,  the  importance  of  which,  from  the  number  of  bones  and 
the  complicated  synovial  membrane,  is  well  known  (p.  1262).    In  other  words, 


*  The  patient  was  shown  to  the  Medical  Society  more  than  a  year  after  the 
operation.  "  He  walked  up  and  down  the  room,  both  with  and  without  his  boot, 
with  great  ease  and  evident  satisfaction  to  himself.  The  union  is  quite  solid, 
and  he  now  attends  to  his  daily  work  without  any  inconvenience.'' 


1254      OPERATIONS  ON  THE  LOWER  EXTREMITY. 


the  disease  should  be  situated  between  the  bases  of  the  metatarsal  bones  in  front 
and  the  os  calcis  and  the  astragalus  behind.  The  parts  being  rendered  evascular, 
incisions  3  to  4  inches  long  are  made,  on  the  outer  side,  from  the  centre  of  the 
os  calcis  to  the  middle  of  the  fifth  metatarsal  bone,  and  on  the  inner  from  the 
arch  of  the  astragalus  to  the  middle  of  the  first  metatarsal.  The  soft  parts  are 
carefully  dissected  off  from  the  dorsal  and  plantar  aspects  of  the  foot  by  means 
of  these  incisions,  the  left  thumb  being  kept  between  the  point  of  the  knife  and 
the  bones.  With  a  curved  probe-pointed  bistoury  the  joints  between  the 
astragalus  and  scaphoid,  and  os  calcis  and  cuboid,  are  opened  up,  and,  a  saw 
being  passed  between  the  plantar  soft  parts  and  the  metatarsal  bones,  these  are 
cut  through  from  below  upwards.  The  diseased  bones  being  removed,  the  wound 
is  firmly  plugged  and  pressure  applied  with  gauze  pads  and  bandages  before  the 
tourniquet  is  removed.  That  this  operation,  though  little  known,  is  an  excellent 
one  in  Dr.  Watson's  hands  is  shown  by  the  fact  that  five  out  of  his  six  cases  did 
well.  It  must  be  remembered  that  it  is  an  operation  in  the  dark,  and  one  that 
may  involve  a  good  deal  of  damage  to  soft  parts,  owing  to  the  amount  of  disease 
which  has  to  be  removed  by  somewhat  limited  incisions. 


REMOVAL  OF  TARSAL  BONES  FOR  INVETERATE 

TALIPES. 

Indications. — Cases  which  deserve  the  above  epithet  of 
inveterate,  in  which  tenotomy,  syndesmotomy  and  forcible  mani- 
pulation have  been  thoroughly  tried;  cases  in  which  there  is 
evidently  confirmed  alteration  in  the  shape  of  the  bones — e.g.,  in 
talipes  equino-varus — such  rigidity  that  the  position  of  the  foot 
cannot  be  possibly  altered,  the  astragalus  projecting  outwards  on 
the  dorsum,  and  the  scaphoid  so  displaced  that  it  almost  touches 
the  internal  malleolus ;  where  the  patient  walks  on  the  outer  border 
of  his  foot,  and  large  bursas  have  formed  over  the  cuboid ;  and 
where  the  patient  is  prevented  from  earning  his  livelihood. 
Finally,  the  surgeon  must  feel  assured  as  to  his  power  of  con- 
ducting the  case  antiseptically. 

The  chief  operations  for  inveterate  or'  resistant  talipes  are— 
(i)  Complete  section  either  by  open  incision,  Phelps 
operation  or  by  subcutaneous  section ;  (ii)  Removal  of  the 
astragalus ;  (iii)  Cuneiform  tarsectomy.  Before  they  are 
described  I  would  impress  most  strongly  upon  my  younger  readers 
the  cardinal  importance  of  the  following  :  (1)  Eel  apses  will  follow 
after  any  operation,  however  complete  and  severe  at  the  time, 
unless  the  patient  is  kept  under  observation  sufficiently  long  for 
the  surgeon  to  feel  certain  that  the  case  is  certain.  (2)  Eelapses 
depend  upon  either  the  patient  being  too  soon  removed  from 
supervision,  or  upon  the  surgeon  saying  prematurely  that  the  cure 
is  complete.    (3)  No  cure  is  complete  until  the  patient  has  been 


*  Either  by  the  hands  or  by  the  aid  of  Thomas's  wrench.  An  excellent  account 
of  the  use  of  this— in  fact  one  of  the  very  best  descriptions  of  the  treatment  of 
talipes  in  the  English  language— is  given  by  Mr.  R.  Jones  of  Liverpool  and  Dr. 
Ridlon  of  Chicago  in  the  Medical  Annual  for  1896,  p.  44S-  Another  very  helpful 
account  of  talipes  is  that  given  by  Mr.  Tubby  in  his  recently  published  work  on 
Orthopaedic  Surgery. 
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walking,  under  skilled  observation  at  intervals,  for  a  sufficient 
time.  °It  is  quite  impossible  to  lay  down  any  law  or  limit  here. 
For  cases  after  puberty— and  it  is  to  such  patients  that  the 
operation  to  be  described,  chiefly  refer— several  years  are  required ; 
for  adolescents  or  adults  at  least  one  year  is  needed.  The  more 
severe  the  case  the  more  care  is  required  for  the  surgeon  to  be 
absolutely  certain  that,  when  walking  is  allowed  the  body-weight 
falls  on  the  foot  in  the  right  position,  and  not  unduly  on  the  outer 
side,  perpetuating,  if  even  in  the  slightest  degree,  the  varus. 
(4)  While  there  is  no  routine  method  of  operation  in  these  cases 
the  surgeon  will,  of  course,  secure  the  best  results  from  that 
operation  with  which  he  is  most  familiar. 

Phelps'  Operation  by  Open  Incision.*— The  foot  having  been  cleansed 
and  rendered  evascular  is  placed  on  its  outer  side,  and  a  line  is  drawn  from  the  tip 
of  the  inner  malleolus  to  the  tuberosity  of  the  scaphoid.  From  the  centre  of  this 
line  an  incision  is  made  outwards  across  the  inner  third  of  the  sole,t  down  to  the 
neck  of  the  astragalus  on  its  inner  side.  Through  this  wound  the  plantar  fascia, 
abductor  hallucis,  tibiales  posticus  and  anticus,  the  long  flexors,  together  with 
the  internal  lateral  and  calcaneo -scaphoid  ligaments  are  divided.  If  possible, 
the  internal  plantar  vessels  and  nerve  are  spared.  Great  force  is  then  used  to 
rupture  the  deeper  ligaments  and  over-correct  the  foot.  Phelps  also  divides  the 
tendo-Achillis  at  the  same  time,  others  prefer  to  leave  this  step  till  a  later 
occasion.  The  wound,  partly  sutured,  is  put  up  without  drainage  and  must  heal, 
partly  under  bloodclot,  partly  by  granulation.  The  foot  is  maintained  in  the 
over-corrected  position  by  plaster-of-Paris.+ 

Lane's  §  Complete  Subcutaneous  Section.— Mr.  W.  A.  Lane,  believing 
that  the  later  results  of  Phelps'  operation  are  very  unsatisfactory  owing  to  the 
"  absolute  loss  of  continuity  of  all  the  soft  parts  in  the  sole  of  the  foot,"  advises 
the  following  method  (Lancet,  vol.  ii.  1893,  P-  432) :  " -^n  india-rubber  bandage  is 
applied  above  the  knee  to  control  the  circulation,  so  as  to  prevent  the  free  bleed- 
ing that  would  otherwise  occur,  and  then,  by  means  of  a  strong,  long-bladed, 
sharp-pointed  tenotomy  knife,  everything  beneath  the  skin  that  opposes  the 
placing  of  the  foot  in  a  position  of  moderate  abduction  upon  the  astragalus  is 
divided.    This  includes  the  several  divisions  of  the  plantar  fascia,  part  of  the 


*  Mr.  E.  Owen  strongly  advocates  this  operation  in  an  excellent  account  of  it 
{Med.  Chir.  Trans.,  vol.  lxxvi.  p.  89). 

t  Phelps  originally  made  his  incision  two-thirds  across  the  sole,  but  modified 
it  owing  to  the  tender  scar  which  was  liable  to  result. 

J  Mr.  W.  A.  Lane  to  hasten  the  otherwise  tedious  healing  puts  on  a  large  skin- 
graft  on  the  second  day  (Lancet,  Aug.  19,  1893).  Mr.  Tubby  points  out  one 
difficulty  in  the  after-treatment,  and  that  is  the  tendency  of  the  edges  of  the 
skin  to  become  inverted  over  the  shelving  edges  of  the  deep  wound  ( Ortlwpcedic 
Surgery,  p.  435).  From  the  same  writer  I  take  the  following  modification  of 
Phelps'  operation  by  Dr.  W.  Gardner  of  Melbourne,  which  may  be  useful.  "  A 
■wedge-shaped  plate  of  decalcified  bone  is  inserted  into  the  gap  between  the 
astragalus  and  scaphoid,  to  which  bones  it  is  wired,  and  by  this  the  lengthening 
of  the  inner  side  is  maintained  until  the  plate  is  replaced  by  fibrous  tissue. 
There  is  then  a  minimum  of  interference  with  the  tarsal  articulations,  and  the 
arch  of  the  foot  is  not  destroyed."  A  better  course  would  be  to  first  turn  up  a 
flap  of  skin,  as  suggested  by  Mr.  Treves,  Oper,  Burg.,  vol.  i.  p.  764. 

§  A  somewhat  similar  operation  is  given  by  Buchanan  (Brit.  Med.  Journ., 
Oct.  27,  1888). 
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internal  lateral  and  annular  ligaments,  the  superior  internal  calcaneo-scaphoid, 
the  inferior  calcaneo-scaphoid  and  the  long  and  short  plantar  ligaments,  together 
with  the  tibialis  anticus  and  all  the  tendons,  vessels  and  nerves  in  the  sole  of  the 
foot.    This  cannot  be  done  satisfactorily  through  a  single  puncture,  but  I  do  not 
hesitate  to  make  any  number  of  punctures,  only  taking  care  that  the  knife  is 
entered  in  such  a  direction  that  the  forcible  fixation  of  the  foot  in  a  position  of 
abduction  does  not  cause  the  wound  made  by  it  to  gape.    This  is  a  matter  of 
considerable  importance,  since  it  is  frequently  necessary  to  sew  up  the  apertures  1 
which  are  made  by  the  knife,  otherwise  arterial  blood  spurts  through  them  on 
removing  the  tourniquet.    By  spending  some  time,  and  by  exercising  a  moderate 
amount  of  skill,  it  is  possible  to  divide  all  the  soft  parts  opposing  abduction  of 
the  foot  on  the  astragalus  and  to  leave  the  skin  intact,  except  for  the  punctures 
produced  by  the  tenotomy  knife.    After  this  has  been  done,  I  pass  a  knife 
between  the  skin  and  tendo-Achillis  and  divide  it.    If  the  foot  does  not  become 
square  I  cut  all  the  soft  parts  except  the  peronsei,  carefully  dividing  the  posterior 
ligament  of  the  ankle-joint,  which  often  opposes  free  movement  of  this  articulation." 

With  regard  to  the  above  operations  I  am  of  opinion  that  cases  severe  enough 
to  require  them  are  best  met  by  cuneiform  tarsectomy  (vide  infra). 
■  Removal  of  Astragalus.— (Lund,  Brit.  Med.  Joum.,  Oct.  19,  1872).  A 
longitudinal  incision*  about  2  inches  long  and  gently  curved,  is  made  over  the 
most  projecting  part  of  the  head  of  the  astragalus  from  the  external  malleolus 
downwards  and  inwards,  between  the  outermost  tendon  of  the  extensor  longus 
digitorum  and  the  peronaaus  tertius.  The  soft  parts  on  either  side  of  the 
incision  having  been  raised  with  an  elevator,  the  ankle  and  astragalo- scaphoid 
joints  are  opened,  the  bone  is  loosened  in  its  bed  with  an  elevator  while  its 
ligamentous  attachments  are  divided  with  blunt-pointed  scissors.  This  is 
facilitated  by  drawing  the  bone  in  different  directions  with  lion-forceps.  The 
chief  difficulties  met  with  are  :  (1)  the  closeness  with  which  the  bone  occupies  iw 
socket  and  the  consequent  readiness  with  which,  if  a  sharp  instrument  be  used 
to  lever  out  the  astragalus,  slices  of  cartilage  are  detached  from  the  scaphoid  or 
malleoli ;  (2)  division  of  the  ligaments,  especially  the  interosseous  and  the 
internal  lateral. 

Advantages.— This  operation  gives  an  excellent  result  in  those  cases  in 
which  the  chief  deformity  is  the  astragalus ;  the  cases  most  suitable  being  those  of 
paralytic  varus.  A  good  arch  and  much  mobility  at  the  ankle  are  often  preserved. 

Disadvantages.— In  those  cases  in  which  removal  of  the  astragalus  is  not 
sufficient  to  allow  of  the  foot  being  placed  at  least  at  a  right  angle  with  the  leg, 
the  external  malleolus  must  be  partially  divided  with  bone  forceps,  and  then  the 
foot  carried  outwards,  bending  the  malleolus  backwards  and  outwards  also 
(Walsham).t  If  this  does  not  suffice  a  wedge  must  be  removed  from  the  tarsus. 
As  I  have  not  found  it  easy  to  make  sure  in  which  of  these  advanced  cases 
removal  of  the  astragalus  will  suffice,  I  generally  prefer  to  remove  a  wedge  at 
once,  as  involving  less  disturbance  of  the  parts  than  two  operations,  and  as  being 
certain.  Mr.  Walsham,  however,  prefers  beginning  with  removal  of  the  astragalus. 
Mr.  Ewens  (loc.  infra  cit.)  recommends  tarsectomy. 

Cuneiform  Tarsectomy.-This  operation  is  especially  indicated  in  those 
inveterate  or  resistant  cases  of  talipes  where  great  prominence  of  the  astragalus 


*  G  A  Wright  (Diseases  of  Children,  with  Dr.  Ashby,  p.  6S7),  advises  an 
incision  over  the  ankle-joint,  from  the  tibialis  posticus  to  the  anticus,  and  another 
incision  at  right  angles  to  the  first  along  the  inner  side  of  the  tibialis  anticus. 

t  "When  once  a  bone-operation  has  been  embarked  on,  it  is  no  use  stopping 
short  till  sufficient  bone  has  been  cleared  away  to  permit  of  the  rectification  of 
the  foot.  No  more  should,  of  course,  be  removed  than  is  necessary,  but  to  take 
away  too  little  is  to  my  mind  much  the  graver  fault "  (ibid.). 
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is  not  the  prominent  feature,  where  the  fixity  is  too  great  to  be  overcome  by  the 
removal  of  one  bone,  or  where  this  step  has  been  used  and  failed.  Personally, 
I  prefer  this  operation  in  every  case,  whether  congenital  or  paralytic,  which 
is  beyond  the  remedy  of  judiciously  employed  "wrenching."  When  I  say 
in  every  case,  I  should  like  to  make  one  reservation.  I  am  referring  to  the 
bulk  of  cases  which  come  before  a  hospital  surgeon.  Where  these  can  afford 
time  and  expense,  where  the  parents  have  the  good  sense  to  be  patient  over  the 
time  which  is  required  to  secure  good  results-in  such  cases  milder  methods 
often  will  suffice.  But  with  the  great  majority  of  hospital  cases  it  is  not  so. 
Time  for  schooling,  apprenticing,  and  so  forth,  is  urgently  needed,  perhaps  much 
has  been  already  lost.  Even  moderately  expensive  apparatus  is  difficult  of 
attainment,  intelligence  and  patience  on  the  part  of  the  parents  or  patient  is, 
very  often,  not  forthcoming,  the  regular  attendance  which  is  absolutely  needful 
is  broken  off  or  interrupted,  and  the  inevitable  relapses  are  well  known  to  every 
surgeon  of  experience.  Looking  upon  treatment  here  as  mainly  a  question  of 
time,  not  only  to  fit  the  patient  to  play  his  part  in  life's  battle,  but  because  the 
longer  the  deformity  is  left,  the  worse  is  the  habit  of  walking  acquired,  I  generally 
resort  to  tarsectomy  in  patients  as  young  as  ten  or  eleven,  and  very  occasionally 
even  younger.  I  admit  the  foot  is  flat  and  shortened,  and,  in  some  cases,  stiff, 
though  this  last  is  due  to  imperfect  after-treatment  and  insufficient  manipulation 
and  active  and  passive  exercise  of  the  foot.  Though  flat  and  shortened,  the  foot  is 
square,  witliout  any  tendency  to  inversion  after  a  well-managed  tarsectomy.  This,  I 
maintain,  is  the  chief  object  before  us  in  these  resistant  cases  of  talipes,  and,  as 
it  is  attained  most  speedily  and  certainly  by  tarsectomy,  I  recommend  this 
operation  strongly  in  poorer  patients  who  can  least  afford  to  lose  time. 

With  regard  to  the  matter  of  age,  I  would  refer  my  readers  to  papers  by  Mr. 
Walsham  {Brit.  Med.  Journ.,  1893,  vo1-  P-  339).  and  Mr.  Bwens,  Surgeon  to 
the  Bristol  Children's  Hospital  {ibid.,  1891,  vol.  ii.  p.  843).  Both  these  surgeons 
advocate  resort  to  removal  of  bone  at  an  earlier  age  than  is  usually  allowed. 
Both  consider  such  operative  steps  justifiable,  in  special  cases,  in  children  only 
three  years  old.  In  Mr.  Walsham's  words  :  "  I  have  not  done  a  bone  operation 
on  these  patients  at  a  younger  age  than  two  or  three  years,  but  at  that  tender 
age  I  have  found  that,  even  after  removal  of  the  astragalus,  the  foot  in  some 
instances  could  not  be  got  into  a  satisfactory  position  until  further  portions  of 
the  bones  had  been  excised."  Where,  with  the  advantages  of  a  well-ordered 
special  department,  skilled  assistants  and  nurses,  and  ample  experience,  Mr. 
Walsham  finds  milder  methods  fail,  other  surgeons  working,  perhaps  under  less 
happy  surroundings,  need  not  fear  to  resort,  in  like  occasional  cases,  to  removal 
of  bone. 

Operation. — The  parts,  having  been  rendered  evascular  with  Bsmarch's  band- 
ages, are  duly  cleansed  and  supported  on  a  sand-bag.  A  T-shaped  incision  is  then 
made  with  the  horizontal  limb  along  the  outer  side  of  the  foot  over  the  os  calcis 
and  the  cuboid,  and  the  longitudinal  one  at  a  right  angle  to  this  passing  across 
the  dorsum  and  ending  over  the  scaphoid.  The  flaps  thus  marked  out  are  turned 
aside.  With  a  periosteal  elevator  the  tendons  and  vessels  in  the  dorsum  are  now 
raised  so  that  sufficient  room  is  given  for  the  saw  to  pass  between  them  and  the 
bones.  With  a  retractor  on  the  outer  side  the  peronsei  tendons  are  held  out  of 
the  way,  due  care  being  taken  of  their  sheaths  to  avoid  the  risk  of  sloughing. 
With  a  narrow-bladed  saw,  a  wedge  of  bone  of  sufficient  size  is  then  removed  by 
two  cuts,  one  above  and  one  below,  meeting  at  the  scaphoid.  The  upper  of  these 
will  pass  through  the  os  calcis  to  the  scaphoid,  the  lower  through  the  cuboid, 
through  the  joint  between  this  and  the  fifth  metatarsal,  or  through  the  base  of 
this  bone,  according  to  the  severity  of  the  case.  While  these  sections  are  made, 
a  blunt  dissector  may  be  pushed  under  the  bones  very  close  to  their  plantar 
surfaces,  so  as  to  protect  the  soft  parts  beneath.    The  wedge  of  bone  is  then 
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removed  with  a  lion-forceps,  or  by  levering  it  out  with  an  elevator,  care  being 
taken  not  to  damage  any  parts  used  as  a  fulcrum.  As  it  is  twisted  out,  a  few 
attachments  to  the  structures  in  the  sole  may  require  division  or  peeling  off.  If 
the  position  of  the  foot  cannot  be  rectified,  the  gap  must  be  widened  by  remov- 
ing more  bone  either  with  a  saw  or  with  a  chisel  and  mallet ;  it  is  especially 
towards  the  apex  that  this  must  be  done.*  When  the  foot  can  be  brought  into 
good  position  any  tendons  that  have  been  divided  are  united  with  carbolized  silk 
or  chromic  gut.  Any  vessels  which  can  be  seen  are  then  secured,  a  drainage- 
tube  is  inserted,  and  the  wound  partly  closed  with  one  or  two  sutures. 
Sutticient  gauze  dressings  are  then  firmly  bandaged  on  before  the  Esmarch's 
bandage  is  removed.  The  foot  is  put  up  with  a  back  and  two  side  splints,  or  on 
an  external  splint  with  an  interruption,  the  knee  being  flexed  and  the  limb  rest- 
ing on  its  outer  side.  Mr.  Davy  has  devised  a  special  splint  to  secure  eversion. 
Morphia  should  be  given  freely  at  first  if  required.  In  six  or  eight  weeks  the 
union  should  be  firm. 

If  after  the  operation  the  foot  still  turns  in  because  the  whole  limb  does  so, 
osteotomy  of  the  femur  at  about  the  juuction  of  the  middle  and  lower  thirds 
should  be  performed,  and  the  leg  and  lower  fragment  turned  somewhat  out- 
wards. 

Great  care  must  be  taken  during  the  after-treatment  to  keep  the  parts  aseptic. 
Mr.  Davy  lost  one  case,  two  weeks  after  the  operation,  from  septicemia  (Brit. 
Med.  Journ.,  1879,  vol.  i.  p.  221).  Cellulitis,  oedema,  &c,  are  of  very  likely 
occurrence,  if,  owing  to  an  insufficient  wedge  being  removed,  much  force  has  to 
be  employed  to  correct  the  inversion.  Occasionally  complete  closure  of  the 
wound  is  delayed  by  the  coming  away  of  a  scale  of  bone  ;  the  ill-vitalized  corns 
and  bursal  tissues  may  show  some  signs  of  sloughing,  f 


CHOPART'S  AMPUTATION  (Figs.  383-386). 

In  this  medio-tarsal  amputation  only  the  astragalus  and  the 
os  calcis  are  retained,  disarticulation  being  effected  through  the 
joints  between  the  above  bones  and  the  scaphoid  and  the 
cuboid. 

Value  of  the  Operation. — This  has  been  a  good  deal  disputed. 
The  following  objections  have  been  raised  to  it : 

I.  That  the  tendo-Achillis,  no  longer  counterbalanced  by  the 
extensor  muscles  which  have  now  lost  their  attachment,  draws  up 
the  heel,  tilting  down  the  scar,  which  now  becomes  tender  aud 
irritable  (Fig.  386).  2.  In  the  normal  foot  the  weight  of  the 
body  is  transmitted  through  the  astragalus  to  the  other  bones 
of  the  tarsus  and  metatarsus.  When,  as  in  this  amputation, 
these  bones  have  been  removed,  the  weight  of  the  body  tends 
to  thrust  forward  the  astragalus,  no  longer  supported  by  the 
elastic  bones  in  front,  against  the  scar  (Fig.  386),  and  thus 
renders  this  tender  and  crippling.    The  above  objections  apply 


*  Some  contracted  tendons  may  now  require  division  before  the  inversion  can 
be  completely  overcome.    The  tendo-Achillis  may  be  divided  now,  or  later. 

t  In  a  case  of  Mr.  Bennett's  (Clin.  Soc.  Trans.,  vol.  xv.  p.  S3)  erysipelas 
attacked  the  sinus,  which  was  all  that  remained  of  the  wound,  and  all  the  union 
between  the  bones,  which  had  come  firm,  gave  way.  The  case  ultimately,  did 
well. 
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to  the  operation  performed  for  injury  or  disease,  the  next  to 
amputation  for  the  latter  only.  3.  If  the  operation  be  made  use 
of  in  caries,  this  disease  is  likely  to  recur  in  the  two  bones  left. 
In  answer  to  the  first  two  of  the  above  objections  it  may  be  said 
that  this  tendency  to  tilting  upwards  of  the  heel  and  downwards  of 
the  scar  may  be  met :  (a)  By  stitching  the  anterior  tendons — e.g„ 
tibialis  anticus,  extensor  proprius  pollicis,  and  some  of  the  tendons 
of  the  extensor  communis — into  the  tissues  of  the  sole-flap  with 


Fig.  383 


Incisions  in  Chopart's  amputation.  (Fergusson.) 

stout  carbolised  silk  or  chromic  gut,  so  as  to  give  them  a  fixed 
point  by  which  they  may  counterbalance  the  tendo-Achillis ;  * 
(b)  by  cutting  the  plantar  flap  sufficiently  long,  and  securing  firm 
primary  union;  (c)  by  division  of  the  tendo-Achillis.  This, 
however,  is  only  of  fugitive  value ;  (d)  wearing  a  wedge-shaped 
pad  in  the  boot ;  (e)  preserving  the  scaphoid  when  sound  so  as  to 
retain  the  attachment  of  the  tibialis  posticus.  "  It  has  not  been 
shown  that  this  modification  is  of  special  value  "  (Treves). 

The  third  objection  is  answered  by  only  performing  this  opera- 
tion for  caries,  when  the  disease  is  limited  to  the  front  of  the 
foot,  when  it  is  of  distinctly 

traumatic  origin,  and  occurs  in  FlG-  3§4- 

a  healthy  patient. 

Operation  (Figs.  383,  384). 
— An  Esmarch's  bandage  being 
applied,  and  the  foot  supported 
at  a  right  angle  over  the  edge 
of  the  table,  the  surgeon, 
standing  to  the  right  side  of 
the  foot,  and  so  that  he  can 
easily  face  the  sole,  places 
(e.g.,  on  the  right  side)  his 
left  index  and  thumb  immediately  above  the  tubercle  of  the 
scaphoid  and  the  corresponding  point  on  the  outer  side — viz.,  the 


*  We  owe  this  ingenious  precaution  to  Mr.  Delegarde,  of  Exeter.  Till  it  is 
more  frequently  made  use  of,  and  a  larger  number  of  cases  are  collected,  the 
value  of  this  amputation  must  remain  somewhat  undecided.  I  have  operated 
on  five  occasions,  one  a  severe  crush,  another  for  the  results  of  perforating  ulcer, 
and  in  three  for  caries  of  the  front  of  the  foot — in  all  this  precaution  was  taken, 
the  stumps  proved  sound  and  useful.    One  I  have  watched  for  four  years. 
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calcaneocuboid  joint,  which  lies  midway  between  the  external 
malleolus  and  the  base  of  the  fifth  metatarsal  bone.  He  then  joins 
these  points  by  a  slightly  curved  incision  crossing  the  tarsus,  and 
dividing  everything  down  to  the  bones.  The  foot  being  flexed 
upwards,  a  plantar  flap  is  then  marked  out  by  an  incision  running 
from  the  outer  extremity  of  the  first  up  the  outer  side  of  the  little 
toe,  then  across  the  sole,  and  then  down  the  inner  side  of  the  great 
toe  to  join  the  inner  extremity  of  the  first.*   The  flap  thus  marked 


Fig.  385. 


Fig.  386. 


Stump  after  Chopart's  amputation. 
(Fergusson.) 


Stump  often  met  with  after  Chopart's 
amputation,  showing  its  shape,  the  posi- 
tion of  the  bones,  and  the  influence  of 
the  tendo-Achillis.  (Farabeuf.) 


out  is  raised  with  the  same  precautions  given  at  p.  1263.  It  is  then 
held  out  of  the  way,  and  the  anterior  half  of  the  foot  being  strongly 
depressed,  disarticulation  is  effected  by  passing  the  knife  above 
the  tubercle  of  the  scaphoid  between  this  bone  and  the  astragalus, 
and  then  between  the  concavo-convex  surfaces  of  the  calcaneo- 
cuboid joint.  In  effecting  this  the  position  of  the  joints  and  the 
shape  of  the  astragalus  must  be  remembered,  and  Mr.  Skey's  words 
borne  in  mind :  "The  joints  should  be  opened  with  tact  and  not 
by  force:  if  the  knife  be  applied  to  the  right  surface,  it  will  pass 
without  effort  into  the  articulation  ;  if  in  the  wrong  direction,  no 
force  will  effect  it." 

The  anterior  tibial  and  plantar  arteries  are  then  secured,  and,  on 
removal  of  the  Esm  arch's  bandage,  any  other  vessels  which  require 
it.  The  flap  is  then  folded  up  over  the  bones,  but  without  any 
forcible  bending,  which  might  interfere  with  the  blood-supply. 
While  it  is  held  in  this  position,  before  any  sutures  are  inserted, 
the  extensor  tendons  (vide  supra)  should  be  carefully  stitched  with 
sufficiently  stout  silk,  into  the  fibrous  tissues  which  abound  m  the 
heel-flap,  care  being  taken,  in  so  doing,  not  to  puncture  the 


*  The  flap  should  be  a  full  inch  shorter  than  that  in  Lisf  ranc's  operation  (p.  1 263), 
if  the  tissues  are  sound.  An  unduly  long  and  large  plantar  flap  will  here,  as 
after  a  Lisfranc's  amputation,  form  an  unwieldy  pocket  (Treves). 
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external  plantar  vessels,  but  at  the  same  time  to  secure  a  sufficient 
hold  The  sutures  inserted  to  hold  the  plantar  flap  in  must  be 
sufficient  in  number  and  stoutness,  and  must  be  retained  till  the 
flap  is  soundly  incised. 

TRIPIER'S  AMPUTATION  *  (Fig.  387). 

This  operation  was  proposed  by  Dr.  L.  Tripier,  of  Lyons,  as  an  improved 
modification  of  Choparfs  amputation,  over  which  it  is  thought  to  possess  the 
following  advantages  :  (1)  The  horizontal  division  of  the  os  calcis  on  a  level  with 
the  sustentaculum  tali  gives  a  large  surface  of  support  entirely  free  from  the 
objections  to  that  in  Chopart's  amputation  (p.  125S).  Mr.  Wagstaffe  {Land.  Med. 
Record,  1880,  p.  135)  points  out  further  advantages— e.g.,  that  less  plantar  flap  is 
needed,  and  that  the  operator  can  see  the  state  of  the  os  calcis,  amputating 
higher  if  this  bone  be  too  much  diseased.    The  advantages  of  M.  Tnpier's 

Fig.  387. 


Tnpier's  amputation,    a.  Section  through  the  skin.    b.  Through  the  soft  parts. 

(Bryant.) 

amputation  over  the  sub-astragaloid  (p.  1242)  are  :  (i)  The  limb  is  longer,  (ii)  the 
section  of  the  os  calcis  gives  a  larger  and  more  solid  basis  of  support.  (2)  By 
making  the  section  of  the  os  calcis,  the  tendons,  especially  the  tendo-Achillis, 
are  better  preserved.  Plantar  and  dorsal  flaps  are  marked  out  by  the  following 
elliptical  lines,  the  dorsal  starting  from  the  outer  part  of  the  tendo-Achillis  at 
its  insertion,  then  passing  about  \\  inch  below  the  external  malleolus  forwards 
to  a  point  about  the  same  distance  above  the  tuberosity  of  the  fifth  metatarsal 
bone ;  the  incision  then  curves  inwards  to  end  at  the  inner  side  of  the  extensor 
proprius  hallucis,  over  the  tarsal  end  of  the  first  metatarsal  bone.  From  this 
point  the  plantar  flap  is  marked  out  by  an  incision  downward  and  forward  over 
the  inner  part  of  the  sole,  about  an  inch  in  front  of  the  base  of  the  first  meta- 
tarsal bone,  and  then  obliquely  across  the  bases  of  the  metatarsals,  and,  lastly, 
backwards,  so  as  to  join  the  dorsal  incision  over  the  outer  part  of  the  os  calcis. 
All  the  dorsal  tendons  are  then  divided  along  the  line  of  the  incision,  and  the 
structures  in  the  plantar  incision  are  next  cut  down  to  the  bones,  and  a  thick 


*  A  case  of  this  amputation  by  Mr,  Hayes,  of  Dublin,  will  be  found  in  the 
Brit.  Med.  Joam.,  1881,  vol.  i.  p.  303. 
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plantar  flap  is  then  raised  until  the  under  surface  of  the  os  calcis  is  exposed  and 
the  point  of  the  heel  turned.  Disarticulation,  as  for  Chopart's  amputation,  is 
then  performed.  The  periosteum  covering  the  under  aspect  of  the  os  calcis'  is 
now  incised  antero-posteriorly,  and  detached  from  the  bone  up  to  the  level  of  the 
sustentaculum  tali.  The  os  calcis  is  next  sawn  through  horizontally  from  within 
outwards,  on  a  level  with  the  same  process.  The  projecting  angles  are  then 
rounded  off,  and  the  plantar  and  dorsalis  pedis  arteries  tied.  As  in  all  amputa- 
tions, the  nerve  that  will  be  in  the  flap  that  will  bear  pressure— here  the  posterior 
tibial — should  be  trimmed  short. 


AMPUTATION  THROUGH  THE  TARSO-METATARSAL 
JOINTS  (Figs.  388-390). 

_  This,  though  usually  spoken  of  as  Hey's  or  Lisfranc's  amputa- 
tion, includes,  accurately  speaking,  the  following  operations: 
1.  Lisfranc's. — Amputation  by  disarticulation  through  all  the 
joints.  _  2.  Hey's.— This  is  usually  described  as  amputation  here 
by  sawing  through  the  bases  of  the  metatarsals.  In  reality,  Hey 
seems  to  have  disarticulated  through  the  outer  four  joints,  and 
sawn  off  the  projecting  internal  cuneiform  (Observations  in  Surgery, 
3rd  edition,  p.  552).  3.  Skey's.— Disarticulation  through  the 
outer  three  and  the  first  joints,  the  second  metatarsal  being  sawn 
through  (Oper.  Suurg.,  p.  406). 

Indications. — Few.  (1)  Limited  crushes  in  which  the  sole  is 
sound.  (2)  Disease  limited  to  the  front  of  the  foot.  (3)  In- 
veterate bunion,  with  persistent  sinuses  and  recurrent  attacks  of 
cellulitis.  (4)  Perhaps  perforating  ulcer.  (5)  Some  cases  of  frost- 
bite. 

Owing  to  the  complexity  of  the  synovial  membrane  here,  any 
disease  which  has  invaded  the  synovial  membrane  between  the 
second  and  third  metatarsals  and  the  second  and  third  cuneiforms, 
has  also  spread  to  that  between  the  scaphoid  and  three  cuneiforms. 
This,  though  of  small  moment  in  cases  of  injury,  should  put  tbis 
amputation  aside  in  most  cases  of  disease. 

Lisfranc's  Amputation  (Fig.  388). — The  preliminaries  are 
the  same  as  in  Chopart's  amputation.  The  surgeon,  standing  to 
the  right  side  of  either  foot,  and  so  as  easily  to  face  the  sole,  places 
his  left  index  and  thumb  on  the  bases  of  the  little  and  great  toe 
metatarsals  respectively.  The  first  of  these  can  always  be  found 
by  pressure,  even  if  swelling  is  present;  if  there  be  any  difficulty 
with  the  latter,  it  will  be  found  a  full  inch  in  front  of  the  readily 
detected  tubercle  of  the  scaphoid.  These  two  points  thus 
marked  out  are  joined  by  a  slightly  curved  incision  with  its 
convexity  forwards.  As  a  rule,  if  the  tissues  in  the  sole  are  sound, 
no  dorsal  flap  should  be  made,  the  above  incision  being  kept 
close  to  the  line  of  the  joints  through  which  disarticulation  is  to  be 
performed. 

The  foot  being  now  flexed  upwards,  the  surgeon,  looking  towards 
the  sole,  marks  out  a  plantar  flap  by  an  incision  running  from  the 
outer  extremity  of  the  first  cut  (for  the  right  foot)  up  the  outer 
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side  of  the  foot,  then  across  the  heads  of  the  metatarsals  and 
down  the  inner  side,  so  as  to  join  the  inner  extremity  of  the  dorsal 
incision.  This  flap  should  be  made  a  little  longer  on  the  inner 
than  on  the  outer  side  of  the  foot,  so  as  to  cover  the  additional  y 
projecting  bones  on  this  side.  Its  cut  edge  being  taken  firmly 
between  the  finger  and  thumb,  the  flap  is  then  dissected  up  as 
thickly  as  possible— i.c,  containing  all  the  tissues  possible  m  the 
sole.  In  keeping  the  knife  close  to  the  bones  some  of  the  meta- 
tarso-phalangeal  joints  will  probably  be  opened.  Below  these  the 
flap,  if  steadily  pulled  upon,  will,  with  light  touches  of  the  knife, 
readily  separate  from  the  metatarsal  bones.  The  flap  should  be 
raised  evenly,  and  without  scoring  or  any  button-holes.  The 


Fig.  388 


Disarticulation  of  the  second  metatarsal  in  Lisfranc's  amputation.   The  knife  is  being 
used  as  described  below  to  separate  the  second  from  the  first  metatarsal  bone. 

prominent  bases  of  the  first  and  fifth  metatarsals  being  laid  bare,  a 
few  strong  touches  of  the  point  of  the  knife  may  be  required  to 
separate  part  of  the  tibialis  anticus  and  peronaaus  longus  from  the 
base  of  the  former.  The  anterior  part  of  the  foot  is  now  strongly 
depressed  so  as  to  stretch  the  dorsal  ligaments,  and  the  knife, 
having  been  thoroughly  carried  round  the  base  of  the  fifth  meta- 
tarsal, is  drawn  obliquely  forwards  and  inwards  so  as  to  open  the 
joints  of  the  outer  three  metatarsals  with  the  cuboid  and  the 
external  cuneiform.  The  joint  between  the  first  metatarsal  and 
the  internal  cuneiform  is  next  opened,  and,  lastly,  the  second 
metatarsal  is  next  freed  as  follows  :  The  knife  being  held  firmly 
in  the  fist,  its  point  is  inserted  between  the  first  two  metatarsal 
bones,  and  the  knife  carried  backwards  and  forwards  in  an  antero- 
posterior direction  in  the  long  axis  of  the  foot  (Fig.  388).  The 
same  is  then  done  between  the  second  and  third  metatarsals,  and, 
the  lateral  ligaments  being  thus  divided,  the  joint  between  the 
second  metatarsal  and  the  middle  cuneiform  is  then  found  and 
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opened,*  this  being-  facilitated  by  strongly  depressing  the  foot, 
care  being  taken  not  to  do  this  so  violently  as  to  separate  the 
second  metatarsal  from  its  upper  epiphysis,  or  to  fracture  the  bone.t 
A  few  remaining  touches  of  the  knife,  aided  by  a  twisting  move- 
ment, will  then  suffice  to  separate  the  foot. 

The  method  by  disarticulation  may  be  a  useful  test  of  a  candi- 
date's knowledge  and  skill  at  an  examination.    In  practice  sawiug 


Fig.  390. 


C.  Internal  cuneiform.    I.  First  metatar-  Stump  after  Lisfranc's  amputation, 

sal.    11.  Second  metatarsal.    E.  Internal  (Fergusson.) 
tarso-metatarsal     interosseous  ligament, 
passing  between  internal  cuneiform  and  ad- 
jacent angle  of  second  metatarsal,  v.  Pero- 
naeus  longus.    (Farabeuf. ) 

through  the  metatarsals  just  below  their  bases  may  nearly  always 
be  substituted  as  giving  equally  good  results  with  a  great  saving  of 
time  and  trouble.    The  truth  of  this  I  have  personally  tested.  _ 

This  method  of  cutting  the  plantar  flap  before  any  attempt  is 
made  to  disarticulate  is  strongly  recommended  in  preference  to 
disarticulating  immediately  after  making  the  dorsal  incision  by 
passing  the  knife  behind  the  bones  and  cutting  the  flap  from 
within  outwards.  In  thus  disarticulating  before  making  the  plantar 
flap  it  is  quite  possible  to  puncture  the  tissues  m  the  sole,  and 
perhaps  to  wound  the  external  plantar  artery.  Again  passing  the 
tnife  behind  the  metatarsal  bones  often  leads  to  a  hitch,  especially 
with  the  proiecting  fifth. 

The  dorsalis  pedis  and  the  external  plantar  artery  are  now 
secured  with  any  smaller  vessels  which  need  it.  Tendons  are  cut 
square,  drainage  provided,  and  the  plantar  flap  then  brought  up 
and  secured  in  accurate  position. 


*  The  position  of  this  joint  must  be  remembered  and  the  way  in  which  the  base 
of  the  second  metatarsal  bone  is  locked  in  between  its  fellows  and  the  cunetform 
bones     Its  base  projects  upwards  between  4  and  }  inch  above  the  others 

While  the  surgeon  is  disarticulating  the  metatarsal  bones  the  plantar  flap 
must  be  held  well  out  of  the  way  to  prevent  its  being  punctured. 
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Owing  to  the  thickness  of  the  heel-flap  and  its  tendency  at  first 
to  unfold  itself  downwards,  numerous  points  of  suture,  of  suffi- 
ciently stout  wire  or  carbolized  silk,  must  be  made  use  of,  or  one 
or  two  hare-lip  pins  may  be  employed. 

AMPUTATION  OF  THE  TOES. 

Practical  Points. — (i)   Any  plantar  scar  is  to  be  avoided. 

(2)  The  line  of  the  metatarsophalangeal  joints  lies  a  full  inch 
farther  back  than  the  inter-digital  folds  of  the  skin*  (Holden). 

(3)  Partial  amputations  (save  in  the  case  of  the  great  toe)  are 
very  seldom  advisable,  the  stumps  left  being 'of  little  use,  and 
inconvenient  owing  to  their  liability  to  stick  upwards. 

AMPUTATION  THROUGH  THE  PHALANGES  OR  THE 

INTER-PHALANGE AL  JOINTS. 

These  operations  are  not  recommended,  for  the  reasons  just  given.  If  a  patient 
insist  on  having  one  performed,  the  directions  already  given  for  the  fingers 
(p.  5)  will  he  found  sufficient.  • 

AMPUTATION  OP  ANY  OF  THE  FOUR  SMALLER  TOES 
AT  THE  METATARSO-PHALANGEAL  JOINTS. 

This  amputation  is  performed  much  as  in  the  case  of  the  fingers 
(p.  6),  but  the  following  points  must  be  remembered : 

(1)  The  line  of  the  joint  lies  a  full  inch  above  the  web  (vide 
supra).  (2)  The  head  of  the  metatarsal  bone  is  not  here  removed 
so  as  to  leave  the  supporting  power  of  the  foot  undiminished. 
(3)  It  is  most  important  to  avoid,  as  far  as  possible,  any  scar  in 
the  sole. 

The  scar,  a  simple  antero-posterior  one,  is  well  protected  by 
the  adjacent  toes.  The  incision  should  always  be  begun  on  the 
dorsum,  even  in  the  case  of  the  little  toe,  so  as  to  avoid  friction  of 
the  boots. 

AMPUTATION  OF  GREAT  TOE  AT  THE  INTER- 
PHALANGE  AL  JOINT  (Fig.  355). 
This  is  usually  performed  with  a  plantar  flap,  much  as  at  p.  2. 

AMPUTATION   OF  GREAT  TOE  AT  THE  METATARSO- 
PHALANGEAL JOINT  (Figs.  391,  394). 

This  is  performed  by  the  oval  method  described  at  p.  6.  The 
following  points  must  be  borne  in  mind  : 

(1)  Owing  to  the  large  size  of  the  head  of  the  metatarsal  bone, 

*  According  to  Erichsen,  it  will  be  found,  as  a  general  rule,  that  these  articu- 
lations are  about  the  same  distance  above  the  web  as  the  point  of  the  toes  are 
below  it.    This,  I  think,  places  the  line  of  the  joints  too  high. 

4L 
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the  flaps  are  often  cut  of  insufficient  length.    The  incision  must 

be  begun  i^-  inch  above 
Fig.  391.  the  joint,  and  carried 

^<  well  on  to  the  phalanx, 

one  flap  being  cut  longer 
than  the  other  if  need- 
ful.   (2)  The  sesamoid  , 
bones  must  be  left  in 
connection  with  the  head 
of  the  metatarsal  bone, 
as  any  attempt  to  dissect 
them  out  is  likely  to 
imperil  the  vascularity 
of  the  flaps,  especially 
after  middle  life. 
In  all  other  details  the  steps  of  this  amputation  are  very  similar 
to  those  already  given  at  p.  6. 

Though  it  is  recommended  by  some  excellent  surgeons  to  remove 

Fig.  392.  —        FlG-  393- 


Dorsal  and  internal  flaps  for  amputation  of  the  great 
toe  and  the  head  of  its  metatarsal.  (Farabeuf.) 


Amputation  of  the  little  toe  by  a  single  dorsal  and  external  flap.    (Farabeuf. ) 

the  head  of  the  metatarsal  bone  either  transversely  or  obliquely 
from  within  outwards,  this  step,  narrowing  as  it  does  the  treading 
width  of  the  foot,  is  not  advisable,  unless  the  condition  of  the  skin 
is  such  as  to  render  it  impossible  to  obtain  sufficient  flaps  to  cover 
the  entire  head. 


Fig.  394. 


Fig.  395. 


Amputation  of  great  toe  and  its  metatarsal 
bone  by  internal  flaps.    (Fergusson. ) 


The  foot  left  by  the  operation. 
(Fergusson.) 


CHAPTER  VIII. 


OSTEOTOMY. 

OSTEOTOMY  OF  THE  FEMUR  FOR  ANKYLOSIS  OF 
HIP-JOINT — FOR  GENU  VALGUM. — OSTEOTOMY 
OF  THE  TIBIA. — OSTEOTOMY  FOR  DISPLACE- 
MENT OF  THE  GREAT  TOE  IN  BUNION. 

FOR  ANKYLOSIS  OF  HIP-JOINT. 

This  includes  Adams'  operation  of  division  of  the  neck  of  the 
femur  and  Gant's  operation  of  division  of  the  shaft  of  the  femur 
just  below  the  trochanters.  The  latter  being  much  the  simpler, 
and  giving  excellent  results,  will,  I  think,  replace  the  former. 

Indications. — Cases  in  which  the  hip-joint  is  permanently  flexed 
and  stiff,  and  the  patient  accordingly  crippled,  either  from  old  hip 
disease,  or  from  ankylosis  after  rheumatic  fever,  pyaemia,  &c. ;  cases 
in  which  extension  has  failed,  together  with  trials  of  straightening 
the  limb  with  the  aid  of  anesthetics. 

Adams'  operation  divides  the  neck  of  the  femur  subcutaneously  within  the 
capsule.  It  is  best  suited  for  those  cases  in  which  the  neck  remains  unabsorbed, 
as  in  ankylosis  after  rheumatic  fever,  and,  much  more  rarely,  pyaemia.  A  long 
tenotome  or  a  straight  narrow  bistoury  is  entered  a  little  above  the  great 
trochanter,  and  carried  straight  down  to  the  neck  of  the  femur,  dividing  the 
muscles  and  opening  the  capsule  freely.  The  knife  being  withdrawn,  the 
excellent  saw  which  bears  Mr.  Adams'  name  is  passed  along  the  wound  made 
down  to  the  neck  of  the  bone,  which  is  then  sawn  through.  After  sawing  for 
about  four  or  five  minutes,  the  limb  should  become  movable.  If  this  is  not  the 
case,  the  section  has  been  made,  not  through  the  neck  itself,  but  through  the 
junction  of  the  neck  and  shaft. 

In  order  to  bring  down  the  limb  completely,  the  contracted  tendons  of  the 
adductor  longus,  sartorius,  and  perhaps  the  rectus,  will  probably  require  division 
with  a  tenotome.  The  operation  should  be  conducted  with  strict  antiseptic  pre- 
cautions. 

The  limb  is  straightened  at  once,  and  put  up  with  a  long  outside  splint — c.y.,  a 
Desault's— and  a  little  morphia  given  if  needful.  There  is  no  haemorrhage,  and 
the  wound  heals  quickly. 

This  operation  gives  good  results,  though,  as  stated  below,  I  prefer  Gant's, 
owing  to  its  greater  simplicity.  For  there  is  no  doubt  that  if  the  bone  is  dense 
from  previous  inflammation,  and  if  the  section  trenches  upon  the  shaft  instead  of 
going  through  the  neck  only,  the  sawing  may  be  very  tedious.  Thus,  I  have 
seen  two  cases  in  which  this  took  over  half  an  hour. 
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A  case  is  mentioned  in  a  report  from  a  committee  of  the  Belgian  Academy  of 
Medicine,  in  which  a  patient  who  had  been  submitted  to  Adams'  operation 
insisted  on  getting  up  on  the  twentieth  day.  Hemorrhage  came  on  from  the 
fragments  wounding  the  femoral  vessels  or  some  large  branch.  The  femoral  was 
tied  just  below  Poupart's  ligament ;  the  hemorrhage  ceased,  but  free  incisions 
were  required  for  suppuration.  The  patient  ultimately  recovered.  The  same 
committee  reported  a  death  from  hsemorrhage,  and  one  from  purulent  infdtration. 
No  bad  results  have,  I  believe,  followed  in  England. 

Gant's  Operation. — Here  the  shaft  of  the  femur  is  divided  just 
below  the  trochanters. 

Advantages. — The  operation  is  a  simpler  one  than  that  just 
given,  as  the  shaft  is  more  readily  reached  and  divided  than  the 
neck.  Furthermore,  it  is  an  operation  of  wider  applicability,  f or 
it  is  suited  to  all  cases,  not  only  those  in  which  a  neck  remains, 
but  those  more  common  cases  of  ankylosis  after  hip-disease,  in 
which  repair  has  taken  place  with  partial  displacement  of  the  head, 
or  what  remains  of  it.  The  fact  that  in  these  cases  there  is  next 
to  no  neck  left  to  divide,  makes  them  unsuited  for  Mr.  Adams' 
operation. 

A  long  tenotome  or,  better,  a  sharp-pointed,  narrow,  straight 
bistoury  is  entered  just  below  the  great  trochanter,  and  made  to 
divide  everything  down  to  the  bone  as  it  is  lodged  upon  the  outer 
aspect  of  the  anterior  surface,  and  then  drawn  down  over  the 
outer  surface  of  the  shaft.  As  it  is  withdrawn,  the  wound  is  a 
little  enlarged  downwards.  The  saw  is  then  introduced  along  the 
wound  well  down  to  the  bone,  and  the  outer  two  thirds  of  this 
sawn  through,  the  rest  being  effected  by  snapping  the  bone  by 
lateral  movements.  The  same  tendons  (p.  1267)  will  probably 
require  division. 

In  neither  case  is  it  any  practical  good  to  try  and  secure  a  false 

joint. 

OSTEOTOMY  FOR  GENU  VALGUM  (Figs.  396-398). 

Under  this  heading  the  following  operations  will  be  described:— 
I.  Division  of  the  Shaft  of  the  Femur  from  the  Outer 
Side  (Fig.  398). 
II  Division  of  the  Lower  End  of  the  Femur  from  the 
Inner  Side,  just  above  the  Epiphysial  Line  (Mac- 

ewen  Fig.  398). 

III  Division  of  the  Internal  Condyle  Obliquely  (Ogston). 

IV  Division  of  the  Lower  End  of  the  Femur  and  the  Upper 

End  of  the  Tibia  above  and  below  their  respective 

Epiphyses  (Barwell). 
I  Division  of  the  Shaft  of  the  Femur  from  the  Outer  Side 
fFitfs  3Q6-398).— The  limb  being  supported,  with  the  knee  hexed 
on  a  sand-bag,  an  incision  about  x}  inches  long  is  made  at  a  right 
ano-l  to  andgdown  to  the  bone  on  its  outer  side,  about  3  inches 
above  the  external  condyle.  The  kmfe-a  narrow  straight 
bistoury-should  go  down  to  the  bone  deliberately,  and  cut  firmly 
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and  strongly  on  it,  enlarging  the  wound  slightly  as  it  emerges,  in 
order  that  the  soft  parts  may  not  be  damaged  if  the  heel  of  the 
saw  is  depressed,  and  that  there  may  be  no  hp  of  tissues  to  hinder 
the  escape  of  discharges.  The  saw  or  chisel  is  then  introduced, 
and  the  bone  divided  for  its  outer  two-thirds.   As  the  thicker  part 


Fig.  396. 


Fig.  397. 


of  the  bone  is  on  the  outer  side,  as  soon  as  this  is  divided  the  inner 
third  usually  gives  way  readily  on  carrying  the  knee  and  leg  from 
without  inwards.  But  the  operator  should  continue  the  division 
of  the  bone  till  he  can  feel  certain  that  two-thirds  are  divided,  for 
if,  after  dividing  only  half,  he  tries,  especially  in  the  case  of  a 
dense  bone,  to  fracture  the  rest  and  straighten  the  limb,  either 
great  or  prolonged  force  must  be  made  use  of,  leading  probably  to 
"irritation,  cellulitis,  and  suppuration,  with,  perhaps,  necrosis;  or 
the  saw  or  chisel  must  be  re-introduced,  a  point  to  be  always 
avoided  if  possible,  as  the  difficulty  which  is  usually  met  with  in 
hitting  off  the  original  track  will  be  likely  to  lead  to  the  above 
drawbacks. 

The  advantages  of  the  above  method  are  (1)  that  the  femur  is 
divided  at  a  much  narrower  part  than  in  the  supra-condyloid 
operation  of  Macewen,  and  that  thus  it  is  more  easily  and  quickly 


*  Double  genu  valgum  treated  by  division  of  the  shaft  of  the  femur  from  the 
outside.  A  good  average  case,  both  as  to  its  severity  and  the  results  of  operation. 
Some  flat  foot  remains  on  the  left  side. 
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Fig 


clone.  (2)  The  bone  section  is  farther  away  from  the  epiphysis, 
and  the  line  of  the  synovial  membrane,  in  case  subsequent  inflam- 
mation takes  place.  (3)  There  are  no 
important  blood-vessels  near  (p.  1274). 

II.  Division  of  the  Lower  End  of 
the  Femur  from  the  Inner  Side,  just 
above  the  Epiphysial  line  (supra-con- 
dyloid  of  Macewen*)  (Fig.  398).— The 
knee  being  flexed  and  supported  firmly 
on  a  sand-bag,  the  skin  cleansed,  the 
position  of  the   adductor  tubercle  is 
defined,   and   a   longitudinal  incision 
about  an  inch  long  (a  little  longer  than 
the  breadth  of  the  chisel  to  be  used)  is 
made  down  to  the  bone  at  a  point  where 
the  two  following  lines  meet — viz.,  one 
drawn  transversely   a  finger's-breadth 
above  the  superior  tip  of  the  external 
condyle,  and  another  drawn  longitudin- 
ally about  \  inch  anterior  to  the  adduc- 
tor tubercle.    The  scalpel  goes  at  once 
down  to  the  bone.    Superficial  veins 
may  be  cut,  but  no  artery  normally  dis- 
tributed, as  the  incision  is  below  and 
anterior  to  the  anastoniotica  magna  and 
above  the  superior  internal  articular. 
Before  withdrawing  the  knife,  the  osteo- 
tome t  is  introduced  by  its  side  down  to 
the  bone  in  the  same  way  as  the  knife — 
i.e.,  parallel  to  the  long  axis  of  the  limb 
— is  then  turned  at  a  right  angle  to  it, 
and  the  inner  two-thirds  cut  through. 
The  direction  of  the  hone-incision  is  most 
important.  The  surgeon  must  cut  trans- 
versely across  the  femur  on  a  level  with 
a  line  drawn  J  inch  above  the  tip  of  the 
external  condyle. %    Otherwise,  as  in  a 


The  transverse  line  on  the 
shaft  of  the  femur  shows  the 
site  of  division  of  the  bone  from 
the  outer  side.  Below  this  are 
shown  Macewen's  and  Ogston's 
operations.  The  arrow  indi- 
cates the  direction  in  which  the 
osteotome  is  worked  in  the 
former.  The  line  on  the  tibia 
shows  the  sight  of  division  of  the 
bone  for  an  ordinary  rickety 
curve.  This  curve  in  the  lower 
third  should  have  been  shown 
more  marked.    (After  Barker.) 


the  first  as  this  is  withdrawn. 


*  Osteotomy,  p.  120. 

+  In  adults  a  second,  or  even  a  third,  finer 
instrument  may  be  used,  being  slipped  in  over 
In  children  one  instrument  will  suffice. 
%  The  incision  above  given  will  avoid  the  epiphysis  and  synovial  membrane. 
The  line  of  the  former  may  be  usually  represented  by  one  crossing  the  femur  at 
the  level  of  the  highest  point  of  the  femoral  articulating  surface,  and  running 
through  or  just  below  the  adductor  tubercle,  so  that,  the  incision  being  an  inch 
above  the  tubercle,  the  epiphysis  will  be  cleared.  The  only  part  of  the  synovial 
membrane  which  is  as  high  as  the  bone  incision  is  that  under  the  quadriceps, 
which  may  reach  in  the  adult  as  high  as  2  inches  above  the  trochlear  surface.  It 
s  somewhat  triangular  in  shape,  its  base  being  at  the  condyles,  and  it  generally 


is 
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valgus  limb  the  whole  internal  condyle  is  lowered  a  line  drawn 
SSsversely  from  the  adductor  tubercle  might  land  the  operator  low 
down  in  the  external  condyle.  The  osteotome  must  be  driven  at  hrst 
from  behind  forwards  and  to  the  outer  side ;  it  is  then  made  to  move 
forwards  along  the  inner  border  until  it  comes  to  the  anterior 
surface,  when  it  is  directed  from  before  backwards  and  towards  the 
outer  posterior  angle  of  the  femur.  By  keeping  on  these  lines 
there  is  no  fear  of  injuring  the  artery.  The  hard  exterior  of  the 
bone  usually  resists  the  osteotome,  especially  m  adults,  but  several 
strokes  cause  it  to  penetrate  this  superficial  dense  portion,  when 
the  instrument  will  pass  easily  through  the  cancellous  bone,  ine 
surgeon  will  soon  recognise  by  touch  or  by  hearing  when  the 
osteotome  meets  the  hard  layer  on  the  opposite  side.^  It  it  be 
thought  desirable  to  penetrate  this  outer  dense  part,  it  must  be 
done  very  steadily,  so  as  to  check  any  undue  impetus  on  the  part 
of  the  osteotome.  A  sponge,  wrung  out  of  I  m  40  carbolic  lotion, 
is  then  placed  over  the  wound  ;  the  surgeon,  grasping  this  and  the 
limb  with  his  left  hand,  and  taking  the  limb  again  lower  down 
with  his  right,  gives  the  extended  limb  thus  held  a  quick  jerk 
inwards ;  this  is  repeated  if  needful,  or  the  limb  may  be  carried 
outwards,  and  thus  broken  or  bent  sufficiently. 

III.  Division  of  the  Internal  Condyle  Obliquely  (Ogstonf) 
(Fig.  398).— This  operation,  though  a  great  improvement  on  the  operations 
which  preceded  it— viz.,  opening  the  joint  and  sawing  off  the  internal  condyle— 
has  been  entirely  replaced  by  others— viz.,  Macewen's,  and  division  of  the  shaft 
from  the  outer  side.  The  free  opening  of  the  joint,  with  its  great  risks  if  the 
wound  becomes  septic,  and  the  stiffness  in  any  case,  have  led  to  this. 

The  limb,  being  flexed  and  supported  on  a  sand-bag  ,a  long  tenotome  is  entered 
about  an  inch  above  the  upper  border  of  the  articular  surface  of  the  femur 
exactly  in  the  middle  of  the  inner  aspect  of  the  thigh,  and  with  it  an  incision 
is  made  down  to  the  bone,  downwards  and  forwards,  until  its  point  is  felt 
beneath  the  skin  in  the  inter-condyloid  notch.  J  The  knife  must  cut  down  upon 
the  bone  decidedly,  and,  as  it  is  withdrawn,  it  must  enlarge  the  opening  for  the 
saw.  An  Adams'  saw  is  then  thrust  along  the  knife  track,  and  the  inner  condyle 
sawn  off  from  before  backwards.  The  bone  must  be  sawn  almost  completely 
through,  the  strokes  being  increasingly  careful  as  the  back  of  the  bone  is 
reached.  When  the  section  is  thought  to  have  nearly  reached  this  point  the  saw 
is  withdrawn,  the  wound  covered  with  a  carbolised  sponge,  and  the  extended  leg 

tapers  to  the  middle  line  as  it  ascends.  There  is  generally  a  quantity  of  fat 
between  it  and  the  bone.  The  spot  selected  by  Dr.  Macewen  for  his  incision  is 
posterior  to  this  point. 

*  The  osteotomes  must  be  bevelled  on  both  sides,  wedge-like,  and  sufficiently 
trustworthy  for  hardness  and  toughness,  points  only  to  be  secured  by  getting 
them  of  first-rate  and  painstaking  makers.  Dr.  Macewen's  test  is  as  follows  :  If 
the  instrument  will  neither  turn  nor  chip  in  penetrating  the  thigh-bone  of  an  ox, 
it  is  well  suited  for  cutting  human  bones. 

t  Edin.  Med.  Jowrn.,  March  1877. 

X  If  the  patella  is  sufficiently  dislocated  outwards,  the  point  of  the  saw  can  be 
felt  in  the  groove  ;  but  if  the  patella  is  not  so  displaced,  it  must  be  lifted  up  and 
the  point  of  the  saw  passed  under  it. 
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forced  strongly  inwards.    The  condyle  now  slips  up  somewhat  on  the  cut  surface 
of  the  femur. 

IV.  Division  of  Tibia  as  well  as  Femur. — The  division  of 
the  tibia  (and  the  fibula  also)  as  well  as  the  femur  has  been 
advocated  by  Mr.  Barwell.  In  the  majority  of  cases,  though,  at 
first  sight,  there  may  seem  to  be  one  striking  curve  localised  to  one 
spot,  a  closer  examination  shows  that  in  reality  several  curves  are 
present,  and  often  of  different  kinds,  antero-posterior  as  well  as 
lateral,  diffused  over  the  whole  shaft  rather  than  limited  to  one 
end.  In  these  cases,  rectifying  one  curve  often  makes  the  others 
more  prominent.  Multiple  osteotomies  are  required  here,  the 
femur  and  the  tibia  each  requiring  division  in  two  places.  In  one 
very  aggravated  case  of  genu  varum,  in  which  the  limbs  (when  the 
ankles  were  placed  together)  formed  a  circle,  Prof.  Macewen  per- 
formed ten  osteotomies  at  one  time  (loc.  supra  ext.,  figs.  40  and  41). 
In  such  severer  cases  most  operators  will  prefer  to  straighten  one 
side  at  a  time. 

Operation. — An  incision  is  made  as  at  p.  1273  over  the  inner 
surface  of  the  tibia  just  below  its  tubercle,  and  the  bone 
divided  with  an  osteotome  or  saw  from  within  outwards.  The  tissue 
on  the  anterior  part  just  below  the  tubercle  is  much  the  densest. 
The  section  of  the  tibia  should  be  made  on  the  same  occasion  as 
that  of  the  femur. 

However  an  osteotomy  wound  is  made,  whether  with  saw  or 
chisel,  no  attempt  should  be  made  to  close  it,  but  a  little  iodoform 
dusted  on  and  gauze  dressings  applied.  It  is  very  rarely  needful 
to  remove  these  before  the  tenth  or  fourteenth  day.  If  a  stain 
come  through,  it  should  be  dusted  with  iodoform  and  a  little  fresh 
dry  dressing  applied. 

Prof.  Macewen  uses  a  splint  consisting  of  a  long  outside,  and  a 
short  back,  with  a  foot-piece.*  I  have  usually  preferred  plaster- 
of-Paris,  applied  by  Mr.  Croft's  method,  for  children,  amongst 
whom  my  experience  has  mainly  laid.  It  makes  even,  steady 
pressure  upon  the  muscles  around  the  wound,  keeping  them  and 
it  at  rest,  and  it  allows  the  patient  to  be  more  easily  moved, 
especially  when  both  limbs  have  been  operated  on.  The  outer 
piece  of  flannel  should  be  brought  high  up,  to  the  level  of  the 
iliac  crest,  so  as  to  better  command  the  muscles  which  disturb  the 
upper  fragment.  Where  the  child  is  likely  to  be  restless  a  long 
outside  splint  should,  also,  be  applied.  I  make  use  of  this  in  all 
my  cases  of  osteotomy  of  the  femur.  However  the  limb  is  put  up, 
the  bandages  must  be  applied  firmly  and  evenly,  but  without 
undue  tightness.  The  condition  of  the  toes,  as  to  colour  and 
movement,  must  be  carefully  watched.    When  the  dressings  are 


*  Prof.  Macewen  advises  the  use  of  a  mattress  consisting  of  four  parts,  the  two 
centre  pieces  corresponding  to  the  gluteal  region,  and  easily  removed  to  admit 
of  r,he  introduction  of  the  bed-pan. 
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removed  at  the  end  of  ten  or  fourteen  days  I  like  to  have  an 
anresthetic  given,  and  to  rectify  any  slight  remaining  deformity. 

The  splints  or  plaster-of-Paris  should  be  continued  tor  six 
weeks,  when  the  limb  may  be  only  supported  with  sand-bags  it 
the  union  is  firm.  Passive  and  active  movement  may  be  now 
allowed.  In  about  three  months  the  patient  may  be  got  up,  with 
a  stick,  under  observation.  Before  the  patient  leaves  the  surgeon  s 
[ye,  care  should  be  taken  that  he  can  bend  his  knee  well. 


OSTEOTOMY  OF  THE  TIBIA. 

This  may  be  (A)  Simple  Division  or  (B)  Cuneiform— i.e.,  the 
taking  out  of  a  wedge  of  bone.  The  former  of  these,  a  very 
simple  operation,  will  suffice  for  the  ordinarily  curved  tibiae,  where 
the  bone  is  bent  laterally,  and  the  bend  is  most  marked  at  the 
junction  of  the  middle  and  lower  thirds.  Cuneiform  osteotomy 
will  be  required  when  the  bending  is  not  only  lateral,  but  antero- 
posterior as  well. 

A.  Simple  Osteotomy  of  the  Tibia  (Fig.  398).— The  parts 
being  cleansed  and  the  limb  resting  on  its  outer  side  on  a  firm 
sand-bag,  the  surgeon  notes,  at  the  anterior  and  inner  margins  of 
the  tibia,  the  spot  where  the  curve  is  sharpest.  Fixing  his  left 
index  over  the  inner  margin,  he  enters  a  long  tenotome  or  narrow 
bistoury  exactly  over  the  crest  of  the  tibia,  sends  it  down  under 
the  skin  over  the  inner  surface  of  the  bone  till  its  point  is  felt 
just  beneath  the  finger ;  it  is  here  pushed  through  the  skin  to 
make  a  counter-puncture  for  drainage.  The  knife,  hitherto  held 
horizontally,  is  now  turned  vertically  and  cuts  firmly  on  the  bone, 
dividing  the  periosteum,  thick  in  these  cases,  iu  one  line  right 
across  the  inner  surface  of  the  tibia.  As  the  knife  is  withdrawn 
it  is  made  to  enlarge  the  wound  of  entrance  slightly,  to  make 
room  for  the  saw.  This  (Adams')  is  now  introduced  in  the  same 
way  as  the  knife,  carried  horizontally  down  to,  but  not  through, 
the  puncture  through  the  skin  of  the  inner  border  of  the  tibia. 
The  left  index  keeping  guard  over  the  tibial  artery,  the  saw  is 
turned  towards  the  bone  and  cuts  through  the  inner  two-thirds  of 
it.  The  entrance  of  the  saw  into  cancellous  tissue  can  be  known 
by  the  diminution  of  resistance  and  the  increased  bleeding  which 
often  occur,  but  the  best  test  of  the  depth  to  which  the  operator 
has  arrived  is  the  depth  of  the  groove  in  which  the  saw  has  sunk. 
When  the  bone  is  sawn  sufficiently,  carbolised  lint  is  placed  on 
the  wound,  and  the  surgeon,  firmly  placing  his  two  hands,  close 
together,  immediately  above  and  below  the  wound,  sharply  carries 
the  lower  fragment  outwards.  If  the  saw  has  been  sufficiently 
used,  the  tibia  snaps  distinctly,  while  the  fibula  yields  with  a 
"  greenstick  "  sensation.  Great  care  must  be  taken  to  exert  the 
force  just  on  the  sawn  portion,  or  the  ligaments  of  the  ankle 
or  the  superior  tibio-fibular  joint  may  be  strained  and  damaged. 
Attention  has  already  been  drawn  to  the  need  of  using  the 
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saw  sufficiently,  otherwise  the  parts  will  be  bruised  and  damaged 
in  the  futile  attempts  at  fracture. 

B.  Cuneiform  Division  of  the  Tibia — Removal  of  a  Wedge. 
— The  parts  being  duly  cleansed,  an  incision  is  made  along  the 
crest  of  the  tibia  equal  to  the  base  of  the  wedge  which  is  going  to 
be  removed.  It  need  not  be  longer,  as  the  skin  can  be  pulled  up 
and  down  if  needful.  The  periosteum  is  then  divided  cleanly,  1 
and  separated  from  the  tibia  with  curved  scissors,  sterilised. 
This  membrane  being  held  out  of  the  way  with  retractors,  a 
wedge  is  next  removed  with  an  osteotome  or  a  narrow  and  sharp 
chisel  but  little  bevelled.  The  gap  can  then  be  enlarged 
by  removing  from  either  side  further  shavings  as  required. 
Occasionally  free  ha3m.0rrh.age  takes  place  from  the  medullary 
artery,  but  this  soon  stops  with  firm  sponge  pressure.  The  limb 
is  now  straightened  by  bending  the  lower  fragment  upwards*  so 
as  to  bring  the  surfaces  of  the  gap  in  contact.  The  periosteum 
at  the  upper  and  lower  angles  of  the  wound  may  be  closed  with 
chromic  catgut  sutures  cut  short.  The  skin  wound  is  also  closed 
above  and  below,  but  left  open  in  the  centre  for  drainage.  In 
this  and  the  preceding  operation  sufficiently  thick  dressings  should 
be  applied  to  meet  any  oozing  from  the  bone.  Plaster  of  Paris 
(p.  1272)  or  a  back  and  side  splints  should  be  applied. 

Cuneiform  Division  of  the  Femur. — In  cases  where  the  curve 
is  chiefly  an  antero-posterior  one  affecting  the  middle  of  the  shaft, 
the  deformity  can  only  be  properly  removed  by  taking  out  a 
wedge.  This  is  done  on  the  lines  given  above.  An  incision  is 
made  through  skin  and  quadriceps  down  to  the  periosteum,  and  a 
second  firm  cut  exposes  the  bone.  The  divided  muscle  is  then 
drawn  aside  with  Spencer  Wells'  forceps  applied  to  bleeding 
points,  and  the  periosteum  separated  on  each  side  down  to  the 
linea  aspera.  A  wedge  is  then  removed  and  the  bone  straightened. 
The  bleeding  is  often  free  from  the  nutrient  artery,  but  this  is 
arrested  when  the  bone  is  straightened.  The  greatest  care  must 
be  taken  to  keep  within  the  periosteum,  the  soft  parts  being  thus 
uninjured,  and  to  adopt  strict  aseptic  precautions. 


OSTEOTOMY  FOR  DISPLACEMENT  OF  GREAT  TOE 

IN  BUNION. 

Mr.  Barker,  at  the  suggestion  of  a  University  College  student,  has  recommended 
this  mode  of  correcting  the  inward  deformity  when  very  troublesome  in  these 
cases.  Antiseptic  osteotomy  of  the  first  phalanx  will  be  found  simpler,  and  thus 
preferable  to  division  of  the  shortened  external  lateral  ligament,  and  any  tendons, 
such  as  the  extensor  longus  digitorum,  which  require  it.  In  bringing  the  line  of 
the  great  toe  straight  after  osteotomy,  care  must  be  taken  not  to  do  this  too 
rapidly,  or  the  contracted  skin  on  the  outer  side  of  the  toe  may  give  way. 

*  Aided  by  movements  in  the  opposite  direction,  and  from  side  to  side  if 
needed.    The  fibula  is  broken  subcutaneously. 
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Causes  of  Death  and  Failure  after  Ostetomy. 

1  Septic  troubles.-Such  a  case  will  be  found  published  in  the 
Clin.  Sac.  Trans.,  vol.  xii.  p.  27.  It  is  too  probable  that  other 
operators  have  not  been  so  candid.  2.  Carbohma.-A  case  of 
rapidly  fatal  carbolic  intoxication  after  antiseptic  osteotomy  of 
the  tibia  will  be  found  in  the  same  Transactions, ,to1.  nv.  p.  20 1. 
*  Hemorrhage.— At  least  one  case  has  occurred  of  hemorrhage 
from  the  femoral  and  one  from  the  anastomotica  after  division 
of  the  femur.  I  have  also  heard  of  one  in  which  the  posterior 
tibial  was  injured  in  osteotomy  of  the  tibia.    4.  Necrosis. 

This  occurred  in  one  of  my  cases  of  osteotomy  of  the  femur,  a  lad  of  sixteen. 
It  was  noticed  that  he  took  the  anaesthetic  (ether)  very  badly,  and  when  the 
effects  of  this  had  passed  off  he  was  extremely  restless  and  excited  for  forty 
minutes.  To  this  I  attribute  the  mischief  that  followed.  Suppuration  with  a 
very  unhealthy  state  of  the  wound,  oedema,  and  cellulitis  ensued,  leading  to 
necrosis.  Eventually  the  lad  recovered,  but  required  a  cork  sole  of  2  inches. 
The  presence  of  a  pre-systolic  murmur  perhaps  accounted  for  the  effects  of  the 
anesthetic.  5.  Division  of  the  tibialis  anticus  tendon.— This  occurred  in  an 
osteotomy  of  the  tibia  performed  by  one  of  my  dressers,  who  forgot  how  close 
the  tendon  lies  to  the  outer  side  of  the  crest.  The  cut  ends  were  joined  by 
chromic  catgut,  and  the  action  of  the  muscle  was,  afterwards,  unimpaired. 
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TENOTOMY. 

TENOTOMY  OP  THE  TENDONS  ABOUT  THE  EOOT.^ 
SYNDESMOTOMY. — TENOTOMY  OF  HAMSTRING 
TENDONS. — TENOTOMY  OF  STERNO-MASTOID. 

TENOTOMY  OF  TENDONS  ABOUT  THE  FOOT. 
Division  of  Tibial  Tendons. 

Tibialis  Anticus. — This  is  usually  *  divided  where  it  is  crossing  the  ankle- 
joint  from  without  inwards,  a  little  above  its  insertion  into  the  internal  cunei- 
form. It  has,  here,  the  dorsalis  pedis  vessels  on  its  outer  side,  but  separated 
from  it  by  the  extensor  proprius  hallucis. 

The  surgeon  usually  stands  on  the  opposite  side  of  the  leg  to  that  of  the 
tendon,  either  facing  the  trunk  or  with  his  back  towards  it,  as  is  most  convenient. 
The  assistant  stands  opposite  to  him,  grasping  the  foot  with  one  hand  and  the 
leg  with  the  other.  The  position  of  the  tendon  is  made  out  by  making  it  tense 
by  abducting  and  extending  the  foot.  The  surgeon  then  notes  the  position  of 
the  anterior  tibial  vessels,  defines  exactly  the  width  of  the  tendon,  and  places 
the  tip  of  his  index  finger  exactly  on  the  side  of  the  tendon  farthest  from  him. 
He  then  inserts  the  tenotomy  knife  vertically  close  to  the  tendon  on  the  side 
nearest  to  him  ;  sinks  it  lightly  till  he  feels  sure  it  is  on  a  level  lower  than  that 
of  the  tendon  ;  then  sends  it  horizontally  across  till  he  feels  its  point  just  under 
his  index  finger,  and,  having  turned  its  edge  upwards,  finally,  by  a  series  of  light 
levering  or  sawing  movements,  cut  through  the  tendon.  The  assistant  relaxes 
the  foot— i.e.,  adducts  and  bends  it  upwards— when  the  knife  is  first  introduced, 
but  places  it  on  the  stretch  at  a  signal  from  the  surgeon.  Finally,  as  soon  as 
the  completion  of  the  creaking  sound  and  the  sudden  snap  denote  the  division  of 
the  tendon,  the  foot  is  again  relaxed.  A  small  pad  of  gauze  being  at  once 
applied,  the  foot  is  put  up  in  the  everted  position.  For  this  purpose  nothin 
to  my  mind,  so  simple  and  efficient  as  a  well-padded  splint  of  the  proper  width, 
with  two  notches  at  its  lower  end,  the  upper  end  being  just  below  the  knee  in 
infants,  and  the  lower  projecting  z\  inches  below  the  foot.  The  splint  is  applied 
to  the  outer  side,  the  leg  being  first  rolled  in  a  flannel  bandage  to  prevent 
pressure-sores. 

Tibialis  Posticus— It  is  usually  recommended  to  divide  this  \  \  or  2  inches 
above  the  internal  malleolus.*  The  tendon  is  here  separated  from  the  posterior 
tibial  vessels  by  the  flexor  longus  digitorum. 

*  For  tenotomy  of  this  and  the  tibialis  posticus  I  greatly  prefer  the  site  givea 
under  Syndesmotomy. 
f  The  tendon  is  here  rather  farther  from  the  artery,  and  the  surgeon  will  be 
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The  surgeon  and  his  assistant,  occupying  positions  as  at  p.  1276,  the  exact  site 
of  the  tendon  is  defined,  if  possible,  by  abducting  and  bending  down  the  foot.  In 
fat  infants  it  is  often  quite  impossible  to  feel  the  tendon,  and  in  these  cases  a 
spot  midway  between  the  anterior  and  internal  borders  of  the  leg  will  be  the 
best  guide,  as  denoting  the  inner  margin  of  the  tibia.  The  surgeon  then  intro- 
duces a  sharp  tenotome  so  as  just  to  touch,  if  possible,  the  inner  margin  of  the 
tibia,  taking  care  to  sink  the  blade  sufficiently  to  open  the  sheath  freely.  This 
being  done,  a  blunt  tenotome  is  introduced  through  the  same  opening,  and 
pushed  under  the  tendon  ;  the  edge  being  then  turned  towards  it,  and  the  tibia 
used  as  a  fulcrum,  the  tendon  is  severed,  together  with  that  of  the  flexor  longus 
digitorum.  The  assistant  first  relaxes  and  then  extends  the  tendon,  as  advised 
above  (p.  1276). 

If  the  artery  be  cut,  as  shown  by  the  jetting  haemorrhage  and  the  blanching  of 
the  foot,  firm  pressure  must  be  applied,  the  foot  being  first  bandaged.  No 
eversion  must  be  practised,  but  the  foot  put  up  in  the  faulty  position  for  about 
a  week. 

Plantar  Fascia.' —This  may  be  divided  just  below  its  origin  from  the  os 
calcis,  or  in  advanced  cases  close  to  the  transverse  crease,  which  is  here  found  in 
the  sole.  With  regard  to  this  fascia,  the  surgeon  should  not  tie  himself  down  to 
any  fixed  spot,  but  divide  resisting  bands  wherever  they  are  felt. 

Syndesmotomy. — This  term  has  been  introduced  by  Mr. 
R.  W.  Parker  (Congenital  Club-foot,  p.  62  et  passim),  who  be- 
lieves that  in  many  cases — e.g.,  severe  ones,  cases  not  treated 
in  early  life,  and  in  some  relapsed  cases — the  foot  cannot  be 
rectified  even  by  multiple  tenotomy.  He  attributes  this,  not  to 
adhesions,  but  to  the  faulty  shortness,  and  unyielding  nature  of 
the  ligaments.  Chief  amongst  these,  in  equino-varus,  are  the 
ligaments  about  the  astragalo-scaphoid  joint.  "  In  these  cases 
there  is  a  capsule  made  up  above  and  internally  by  a  blending 
together  of  the  superior  astragalo-scaphoid  ligament  with  fibres 
from  the  anterior  ligament,  and  the  anterior  portion  of  the  deltoid 
ligament  below  with  fibres  from  the  inferior  calcaneo-scaphoid 
ligament.  To  these  are  united  fibrous  expansions  of  the  tendons 
of  the  anterior  and  posterior  tibial  muscles  ;  together  they  form 
an  unyielding  capsule  of  great  strength,  which  is  attached  to  the 
several  bones,  not  in  the  usual  manner,  but  in  adaptation  to  their 
altered  relative  positions.  This  I  would  name  the  'astragalo- 
scaphoid  capsule.' "  Mr.  Parker  gives  directions  for  dividing  this 
structure  which  can  be  made  to  combine  division  of  the  tibial 
tendons  in  a  manner  which  I  consider  far  more  satisfactory  than 
that  already  given.  Since  reading  his  book  I  have  adopted  his 
method  in  eighteen  cases  with  good  results.  I  much  prefer  it  to 
that  usually  followed. 

The  site  chosen  for  this  combined  division  of  tendons  and 
ligaments  is  a  little  below  and  anterior  to  the  tip  of  the  internal 
malleolus. f  Other  guides  are  the  site  of  the  astragalo-scaphoid  joint, 

above  the  commencement  of  its  synovial  sheath,  in  which  it  traverses  the  internal 
annular  ligament. 

*  Division  of  the  palmar  fascia  is  fully  described  at  p.  20. 

I  Mr.  Parker  (loc.  supra  tit.,  p.  78)  shows  that  Velpeau  and  Syrne  pointed  out 
the  possibility  of  dividing  the  tendon  of  the  tibialis  posticus  here. 
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and  in  older  cases  the  transverse  crease  which,  running  down  on 
to  the  sole,  denotes  the  inversion  of  the  foot.  Two  tenotomes 
are  required,  one  of  ordinary  pattern,  and  one  carved,  somewhat 
sickle-shaped,  and  with  a  cutting  blade  about  i  inch  in  length. 

The  surgeon  notes  the  position  of  the  tibial  arteries,  and  the  lines 
along  which  the  tibial  tendons  are  curving  towards  the  internal 
cuneiform.  Having  marked,  at  the  spot  above  given,  the  position  . 
of  these  tendons,  he  enters  a  sharp-pointed  tenotome,  the  parts 
being  relaxed,  just  above  the  posterior  tibial  artery,  and  pushes  it 
inwards  on  to  the  dorsum  to  a  spot  just  short  of  the  anterior 
tibial  artery,  the  knife  being  entered  just  below  the  skin  to  make 
a  path  for  the  next  instrument,  which  does  the  work.  The  curved 
tenotome  is  then  inserted  under  the  skin,  and  pushed  on,  flat-wise, 
till  its  tip  can  be  felt  over  the  tibialis  anticus ;  it  is  then  turned 
blade  downwards,  the  tibialis  anticus  is  felt  to  give  way,  and,  as 
the  knife  cuts  on  the  subjacent  bones  and  cartilages,  the  ligaments 
are  felt  to  yield  to  it,  while,  as  it  is  withdrawn,  its  edge  divides 
the  tibialis  posticus. 

The  internal  saphena  vein  would  seem  to  lie  under  this  incision, 
but  the  hEemorrhage,  never  marked,  is  usually  very  slight.  As  I 
have  stated,  the  results  in  the  eighteen  cases  in  which  I  have  used 
this  method  have  been  excellent,  though  in  two  I  was  unable  to 
satisfy  myself  that  the  tibialis  posticus  had  given  way  ;  in  one  it 
was  certainly  notched,  and  yielded  subsequently. 

As  here  the  incision  is  made  from  the  skin  down  upon  the 
tarsal  bones,  I  have  used  irrigation  with  lotion  of  mercury  per- 
chloride  or  carbolic  acid.    The  wound  is  a  comparatively  free  oneM 
but  quite  subcutaneous,  starting  from  a  mere  puncture. 

As  I  have  stated,  I  prefer  to  put  up  a  case  of  talipes  varus  after 
syndesmotomy,  with  the  foot  everted  at  once,  on  a  notched  splint 
like  a  Dupuytren's,  but  applied  to  the  outer  side.  If  the  tendo- 
Achillis  requires  division,  this  is  done  in  a  few  days,  and  the  foot 
put  up  for  about  a  week,  in  good  position,  by  Mr.  Croft's  method 
of  plaster-of-Paris.  After  this,  in  early  life,  the  foot  must  he 
manipulated  daily  by  the  surgeon  for  a  while,  and  several  times 
daily  by  the  friends,  the  surgeon  seeing  it  at  first  every  other 
day  If  these  manipulations  are  persevered  with  daily  by  the 
mother  or  nurse,  and  the  case  kept  under  the  surgeon's  eye, 
expensive  boots  and  other  apparatus  will  not  be  needed  m 

Ch  T^ndo-Achillis.—  This  should  be  divided  half  an  inch  above  its 
insertion  in  an  infant,  and  an  inch  and  a  half  in  an  adult. 

The  foot  and  leg  being  turned  well  over  on  to  the  outer  side, 
and  the  tendon  being  relaxed  by  the  assistant  bending  the  foot 
downwards,  the  margins  of  the  tendon  are  accurately  defined. 
The  knife  is  then  introduced  vertically  close*  to  the  inner  side  ot 
the  tendon  till  it  reaches  a  sufficient  depth  to  ensure  being 


*  So  as  to  avoid  the  posterior  tibial  artery. 
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beneath  it  ;*  it  is  then  pushed  horizontally  across  under  the 
tendon  till  it  is  felt  under  the  skin  by  the  left  index  finger, 
which  accurately  marks  out  the  outer  limit  of  the  tendon ;  the 
blade  is  then  turned  towards  the  tendon,  which  being  put  on 
the  stretch  by  bending  up  the  foot,  is  divided  by  a  series  of 
levering  movements  of  the  handle.  Creaking  movements,  followed 
by  a  sudden  snap  or  thud,  denote  complete  division,  when  the 
tendon  is  to  be  at  once  relaxed  and  the  knife  brought  out 
horizontally. 

The  Peronsei. — The  peronaaus  longus  and  brevis  occasionally 
require  division.  They  may  be  divided  simultaneously  by  entering 
a  tenotome  between  them  and  the  bone  about  two  inches  above 
the  external  malleolus.  Immediately  above  this  process  they  are 
more  under  cover  of  the  bone.  If  divided  below  it,  their  synovial 
sheath  would  be  opened,  a  result  requiring  greater  care  in  clean- 
liness. 

TENOTOMY  OF  THE  HAMSTRINGS. 

The  patient  being  rolled  two-thirds  on  to  his  face,  the  surgeon 
stands  on  the  same  side  as  that  on  which  lies  the  tendon  to  be 
divided,  facing  or  turned  from  the  trunk  as  is  most  convenient. 
An  assistant  stands  opposite  to  him  to  relax  and  tighten  the 
tendon. 

Biceps. — The  exact  limits  of  the  tendon  being  defined,  the 
surgeon  introduces  a  sharp  knife  close  to  the  inner  side  of  the 
biceps,  so  as  to  get  between  it  and  the  external  popliteal  nerve, 
and,  having  sunk  it  sufficiently  to  get  beneath  the  tendon,  pushes 
the  knife  outwards,  horizontally,  till  it  is  felt  beneath  the  skin 
under  the  left  index,  which  marks  the  outer  limit  of  the  tendon. 
The  edge  being  turned  towards  this,  the  tendon  is  extended  by 
the  assistant,  and  divided  in  the  usual  way.  When  this  is  done, 
the  limb  is  flexed  and  the  knife  withdrawn  horizontally. 

When  the  tendon  is  cut,  a  cord  often  rises  up  close  to  it.  This 
is  the  nerve,  and  the  knife  must  on  no  account  be  re-introduced. 

If,  after  tenotomy  in  long-standing  cases,  any  contracted  bands 
of  fascia  do  not  give  way  to  extension,  which  they  will  generally 
do,  it  is  wiser  to  make  a  small  open  wound,  antiseptically,  and 
divide  them  thus,  that  the  surgeon  may  be  certain  as  to  what  he 
is  dividing.  The  wound  is  united  afterwards  with  one  or  two 
horsehair  sutures. 

Semi-tendinosus  and  Semi-membranosus. — These  tendons 
can  be  divided  in  the  same  way  as  the  biceps.  A  contracted  knee 
can  ^  generally  be  straightened  after  division  of  the  biceps  and 
semi-tendinosus.    If  it  is  needful  to  insert  the  knife  more  deeply 


*  Young  operators  often  do  not  insert  the  knife  sufficiently  deep  ;  they  thue, 
when  it  is  pushed  across,  get  into  the  tendon  instead  of  beneath  it,  and  so  divide 
it  incompletely. 
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so  as  to  divide  the  semi-niembranosus,  it  would  be  well  to  use  a 
blunt-pointed  tenotome. 

In  one  case  of  a  girl  of  sixteen,  after  I  had  divided  the  biceps  and  semi- 
tendinosus,  I  had  dipped  the  point  of  the  knife  a  little  more  to  ensure  division  of 
the  deeper  and  larger  senii-meinbranosus.  Most  profuse  haemorrhage  followed 
from  the  superior  internal  articular  vessels.  Firm  padding  and  bandaging  were 
applied,  and  the  limb  put  up  in  the  faulty  position  for  four  days.  No  recurrence 
of  the  bleeding  took  place. 


TENOTOMY  OF  THE  STERNO-MASTOID. 

The  two  heads  are  best  divided  from  separate  punctures  just 
above  the  clavicle.  The  muscle  being  made  prominent  by  one 
assistant  manipulating  the  head  and  another  depressing  the 
shoulder,  the  surgeon,  standing  facing  the  patient  on  the  side 
to  be  operated  upon,  defines  the  limits  of  the  inner  border  of  the 
sternal  tendon,  opens  the  fascise  sufficiently  freely  here,  and  then, 
taking  a  blunt-pointed  tenotome,  insinuates  it  horizontally  behind 
and  close  to  the  tendon  till  it  is  felt  just  beneath  his  left  index 
finger,  which  is  placed  at  the  outer  margin  ;  the  edge  is  then 
turned  towards  the  tendon,  and  divides  it.  It  is  withdrawn  with 
the  usual  precautions.  The  clavicular  tendon  is  divided  in  a 
similar  way  through  another  puncture. 

Care  must  be  taken  to  avoid  the  anterior  jugular,  which  runs 
outwards  under  the  muscle  a  little  above  the  clavicle,  and  the 
external  jugular,  which  lies  at  a  varying  level  close  to  the  outer 
border  of  the  clavicular  head.  If  a  sharp  tenotome  were  dipped 
too  deeply,  the  internal  jugular  might  also  be  wounded. 

If  any  smart  venous  hemorrhage  occur,  a  pad  of  dry  gauze 
should  be  firmly  bandaged  on. 

The  open  method,  in  which  the  muscle  is  divided  on  a  director 
after  a  skin  incision  has  been  made  transversely  over  its  lower 
third,  and  its  borders  defined,  is  advised  by  some  as  allowing  of 
every  step  being  seen,  avoiding  abnormal  vessels  and  securing  not 
only  complete  division  of  the  muscle,  but  also  of  any  fascial  bands. 
These  I  have  very  rarely  met  with.  The  scar  is  said  to  be  slight 
if  the  wound  is  sutured  and  carefully  dressed  (Tubby,  OrthopaJ /<• 
Surgery,  p.  202). 

Causes  of  Failure  after  Tenotomy. 

I.  Septic  troubles.  These  usually  arise  from  the  use  of  dirty 
instruments  which  clean  themselves  at  the  patient's  expense,  or 
from  making  an  open  wound.  2.  Incomplete  division  of  the 
tendon.  3.  Division  of  important  structures— e.g.,  the  tibial 
arteries,  the  external  popliteal  nerve,  the  anterior  or  internal 
iuo-ular  veins.  4.  Non-union  of  the  tendon.  5.  Mal-union  of 
the?  tendon— i.e.,  adhesions  formed  by  it  to  adjacent  structures, 
e  a  its  sheath  or  a  bone.  These  must  both  be  extremely  rare. 
6.  breaking  off  the  point  of  the  tenotome,  usually  against  a 
bone. 


CHAPTER  X. 


OPERATIONS  ON  NERVES. 

NERVE  SUTURE. — NERVE  STRETCHING. 

NERVE  SUTURE. 

This  may  be  required  as  a  primary  or  secondary  operation. 

The  latter  is  accompanied  with  much  more  difficulty,  owing  to 
the  greater  retraction  of  the  nerve  ends,  their  bulbous  or  filiform 
extremities,  their  being  often  buried  in  scar  tissue  or  matted  by 
it  to  neighbouring  parts — e.g.,  tendons  arid  fasciae  ;  to  which  must 
be  added  other  unfavourable  points — e.g.,  the  atrophy  and  fatty 
change  in  the  muscles  and  the  stiffness  of  the  joints. 

Primary  Suture.* — As  the  mode  of  uniting  nerves  will  be 
fully  described  under  the  head  of  secondary  nerve  suture,  the 
more  difficult  proceeding,  it  need  not  be  repeated  here.  It  only 
remains  to  emphasise  the  importance  of  always  resorting  to  it, 
and  not  trusting  to  spontaneous  cure.  As  an  instance  of  what 
may  be  done  in  very  severe  cases  I  may  mention  the  following 
case :  f 

A.  woman  of  suicidal  tendency  wounded  herself  above  both,  wrists.  On  the 
right  side  the  radial,  ulnar,  and  anterior  interosseous  arteries  were  divided,  the 
radial  and  median  nerves  completely,  and  the  ulnar  almost  completely.  Appa- 
rently all  the  tendons  were  severed  also.  On  the  left  side,  the  radial  and  ulnar 
arteries  were  divided,  the  radial  and  ulnar  nerves  completely,  and  the  median 
nerve  almost  cut  through.  The  superficial  tendons  were  quite,  the  deep  partly, 
severed.  The  nerves  and  tendons  were  sutured.  Three  weeks  later  sensation 
was  perfectly  normal  and  active,  and  passive  movement  was  begun. 

Secondary  Suture. — The  operation  on  the  median  or  ulnar 
will  be  considered,  as  these  are  so  commonly  injured.  The 
following  steps  must  be  remembered :  (i)  Finding  the  nerve 
ends.  (2)  Freeing  and  refreshing  them.  (3)  Passing  the 
sutures,  and  bringing  the  ends  into  apposition.  (4)  Dressing  the 
wound,  and  the  after-treatment. 

1.  Finding  the  Nerve  Ends. — With  accurate  anatomical  know- 
ledge this  is  easy.    An  Esmarch's  bandage  does  not  appear  to  be 


*  Much  information  on  the  subject  of  primary  and  secoudary  suture  will  be 
found  in  the  section  of  Suture  of  Tendons  (p.  27). 

+  Lond.  Med.  Becord,  1SS1,  p.  152;  Kraussould,  Centr.  f.  Chir.,  1880,  No.  47. 
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necessary,  as  the  incision  is  made  parallel  with  the  vessels,  and 
the  nse  of  one  leads  to  oozing  afterwards.*  If  bandages  are 
employed,  the  parts  should  be  made  absolutely  evascular ;  careless 
application  will  only  cause  most  annoying  oozing.  An  incision, 
2  to  3  inches  long,  being  made  over  and  parallel  to  the  nerve 
ends,  the  deep  fascia  and  any  scar  tissue  are  carefully  divided 
and  the  ends  found,  the  upper  bulbous  and  the  lower  filamentous  1 
usually,!  and  not  always  in  a  line  with  each  other.  They  are 
next  freed  from  the  adjacent  parts. 

2.  Resection  of  the,  Nerve  Ends. — This  is  best  effected  by  slw.rp 
scissors,  with  one  stroke,  and  without  any  bruising.  If  the 
nerve  is  held  with  forceps,  these  must  hold  the  sheath  only.  In. 
case  of  primary  suture,  jagged  or  frayed  ends  need  only  be  pared 
sufficiently.  In  later  cases  there  is  much  more  difficulty.  Sup- 
posing the  upper  bulbous  end  to  be  taken  first,  I  think  that 
before  this  is  pared  the  nerve  should  be  carefully  stretched,^:  so  that 
dissecting-forceps  or  any  other  means  of  holding  the  nerve  may 
inflict  any  necessary  damage  on  parts  that  will  be  cut  away.  It  is 
not  necessary  to  cut  away  the  whole  of  a  bulb;  removing  the  greater 
part  will  expose  healthy  nerve  fibres.  Mr.  Bowlby  (Inj.  and  Bis. 
of  Nerves,  p.  165)  advises  that  the  section  of  the  upper  end  should 
be  carried  through  the  uppermost  part  of  the  bulb,  close  to  the 
normal  trunk.  Not  only  will  numerous  young  fibres  be  found 
here,  but,  as  he  points  out,  the  tougher  tissue  of  the  bulb  affords 
an  excellent  hold  for  the  sutures.  With  regard  to  the  lower  end, 
Mr.  Bowlby  thinks  that  all  that  is  needed  is  "  to  cut  away  the 
extreme  end,  which,  being  matted  with  fibrous  tissue  and  com- 
pressed by  the  surrounding  scar,  is  very  likely  to  contain  no 
nerve  tubules.  It  is  seldom  necessary  to  remove  as  much  as 
{■  inch,  and,  however  unhealthy  the  section  may  look,  no  good  is 
ever  to  be  gained  by  a  further  sacrifice."  § 

3.  Passing  the  Sutures  and  bringing  the  Nerve  Ends  in  Appo- 
sition.— The  suture  should  be  of  properly  prepared  carbolised  silk 
or  chromic  gut.  There  has  been  much  dispute  as  to  whether 
they  should  be  passed  through  the  substance  of  the  nerve  itself 


*  Mr.  Bowlby  (loc.  supra  cit.,  and  Hunt.  Lect.,  Lancet,  July  16, 1887),  thinks  that 
the  parts  should  be  rendered  bloodless.  If  this  course  is  adopted  care  must  be 
taken  to  provide  sufficient  drainage,  and  the  upper  bandage  must,  if  possible,  be 
applied  sufficiently  far  from  the  wound  not  to  interfere  with  pressing  down  the 
parts  when  the  nerve  ends  are  approximated. 

t  If  the  distal  end  be  very  difficult  to  find  owing  to  its  filiform  shape  and  its 
being  embedded  in  scar  tissue,  the  wound  should  be  prolonged,  the  nerve  found 
lower  down,  and  traced  up  to  the  distal  end. 

+  An  Esmarch's  bandage,  if  applied,  will  be  found  in  the  way  now,  interfering, 
as  it  usually  must,  with  the  stretching  of  the  nerve. 

§  As  the  whole  length  of  the  lower  end  is  in  the  same  condition  of  degenera- 
tion or  regeneration  throughout,  manifestly  no  good  can  be  done  by  cutting  off 
successive  sections  in  the  hope  that  the  cut  surface  may  look  more  healthy  than 
that  which  is  seen  in  the  first  resection  (Bowlby). 
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or  only  through  the  sheath.  Experience  has  shown  that  the 
former  practice  is  not  only  harmless  to  the  nerve,  but  is  the 
method  most  generally  applicable.  In  a  few  cases,  as  m  that  of 
a  large  nerve,  where  there  is  but  little  separation,  and  where  the 
damage  is  just  inflicted,  it  may  be  sufficient  to  pass  the  sutures 
through  the  sheath  only.  But  in  the  opposite  class  of  case  the 
sutures  should  be  passed  through  the  nerve  itself,  and  at  a 
sufficient  distance  from  the  ends— viz.,  at  least  J  inch— other- 
wise when  they  are  tightened  they  will  cut  out.  Where  there  is 
much  separation,  several  sutures  should  be  passed  through  part 
of  the  depth  of  the  nerve,  one  suture  thus  taking  off  some  of  the 
tension  from  its  fellows.  Another  method  is  to  pass  one  suture 
completely  through  the  nerve  trunk  at  least  \  inch  from  each  cut 
end.  When  the  sutures  in  the  nerve  itself  have  been  tied,  two 
or  three  more  very  fine  ones  may  be  placed  in  the  sheath,  where 
the  nerve  is  large  enough.* 

In  cases  of  much  separation,  before  any  sutures  are  passed, 
and  again  before  they  are  tied,  the  parts  should  be  as  much 
relaxed  as  possible,  and  the  upper  end  brought  down  by  pressing 
down  the  soft  parts.  Stretching  the  nerve  has  been  already 
advised  (p.  1282).! 

All  haemorrhage  being  scrupulously  arrested,  and  drainage  pro- 
vided by  horsehair  or  a  fine  tube  according  to  the  amount  of  the 
disturbance  of  the  parts,  &c,  the  usual  dressings  are  applied, 
and  the  limb  placed  on  a  well-padded  splint  in  a  position  which 
will  best  retain  the  nerve  ends  in  apposition  with  the  least  dis- 
comfort to  the  patient. 

Amount  of  Nerve  Tissue  ivhich  may  be  Successfully  Removed. — 
Prom  I  to  f  inch  is  probably  an  average  amount. 

Causes  of  Failure. — I.  Wide  separation  of  ends.  2.  Atrophy, 
bulbous  enlargement  and  sclerosis  of  nerve  ends,  so  marked  as  to 
require  much  trimming,  and  thus  tending  to  wide  separation. 
3.  Unnecessarily  rough  handling  of  the  nerve  ends.  4.  Sup- 
puration of  the  wound. 

Aids  in  Difficult  Cases. — 1.  Previous  stretching  of  the  ends. 
2.  Approximation  of  the  ends  by  position  of  the  limb.  3.  Using 
several  sutures,  which  distribute  the  tension  evenly.  4.  The  use 
of  "  stitches  of  fixation "  (p.  28).  The  remaining  methods  must 
be  looked  upon,  as  yet,  as  experimental  only.  5.  Autoplastic 
operation  with  nerve-flaps.  M.  Letievant  advises  to  make  a  slit 
through  the  nerve  with  a  narrow  bistoury  about  i  inch  from  the 
end  ;  the  knife  being  then  carried  upwards  for  1  or  1  \  inch,  it  is 
made  to  cut  to  one  side  so  as  to  make  a  flap.    The  same  is  then 


*  To  prevent  the  adhesion  of  the  recently  united  ends  to  neighbouring  parts, 
short  strands  of  catgut  may  be  placed  beneath  them,  but  this  is  not  essential. 

t  In  cases  where,  in  spite  of  all  precautions,  much  tension  is  evidently  left  on 
•the  sutures,  it  might  be  well  to  make  use  of  "stitches  of  fixation,"  as  in  tendon 
suture  (p.  28). 
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done  with  the  lower  end,  and  the  two  flaps,  being  turned  towards 
each  other,  are  united  by  their  raw  surfaces  (Figs.  15,  16,  18). 
6.  Gluck  and  Vanlair  advise  that  the  nerve  ends,  whether  united 
or  only  placed  as  closely  as  possible  in  apposition,  should  be  passed 
through  and  left  in  a  decalcified  bone-tube,  so  as  to  keep  the 
uniting  material  and  granulations  in  a  straight  line.    7.  "  Distance 
sutures,"  i.e.,  the  substitution  of  threads  of  silk  and  catgut  may  be 
tried  (p.  31).    8.  Scar  tissue  maybe  used  as  a  bridge  between 
the  ends.    Thus,  Mr.  Pick  {Lancet,  1892,  vol.  i.  p.  693)  in  a  case 
of  secondary  suture  of  the  median  nerve  more  than  two  years 
after  the  injury,  found  lying  beside  the  upper  cut  end  some 
organising  inflammatory  material.    Dissecting  this  from  the  side 
of  the  nerve,  and  leaving  it  still  attached  to  the  lower  end  of  the 
upper  piece,  he  turned  it  down,  and  sutured  it  to  the  lower  end  of 
the  nerve.    When  the  patient  was  last  seen  the  function  of  the 
nerve  was  in  process  of  restoration.   9.  Implanting  one  nerve  trunk 
upon  another.    Thus,  where  the  ulnar  is  too  widely  destroyed  to 
bring  the  ends  together,  the  distal  end,  frayed  out,  has  been 
stitched  to  the  median,  the  sheath  and  superficial  fibres  of  this 
having  been  first  removed.    The  success  seems  to  have  been  slight 
and  partial.    Dr.  K.  Harvey  Eeed,  of  Columbus,  Ohio,  publishes  a 
case  successfully  treated  after  the  following  method,  which  he 
credits  to  Dr.  W.  I.  Galbraith,  of  Omaha,  Nebraska.    This  is  in- 
tended to  meet  those  cases  where  the  gap  between  the  central  and 
peripheral  ends  is  so  great  that  it  cannot  be  met  by  suture,  or 
bridging  across  by  catgut,  or  trunnelled  over  by  a  tube  of  decalci- 
fied bone.    Dr.  Galbraith  has  shown  by  a  case  that,  under  the  above 
circumstances,  if  the  injured  nerve  have  another  parallel  with  it,  the 
central  end  of  the  injured  one  can  be  implanted  into  a  parallel 
nerve  at  a  certain  point,  and  that  2  or  3  inches  lower  down  the 
peripheral  end  can  be  implanted  into  the  same  nerve.    The  impres- 
sions of  the  injured  nerve  will  be  carried  through  the  section  of  the 
parallel  one,  from  the  central  end  to  the  peripheral  end  of  the 
injured  nerve,  and  vice  versd.    10.  Perhaps  the  use  of  zigzag 
incisions  made  in  the  upper  end  (Pig.  17,  P-  3*)-    ^  Making  use 
of  nerve-grafts.  Gluck  has  resected  i£  inch  of  the  great  sciatic  m 
chickens,  and  replaced  it  by  a  bit  of  a  rabbit's  sciatic  sutured  m. 
The  birds  walked  afterwards  as  well  as  those  treated  by  direct- 
suture.  „  ... 

The  following  is,  I  believe,  the  first  case  of  nerve-grattmg  in 
this  country.  Mr.  Mayo  Robson  {Clin.  Soc.  Trans.,  vol.  xxn.  p.  1 20) 
after  the  removal  of  a  growth  from  the  median  nerve,  leaving 
a  Rap  of  2*  inches  between  the  ends,  successfully  made  use  ol 
a  corresponding  bit  of  the  posterior  tibial  nerve  from  a  limb 
which  was  amputated  in  the  adjoining  theatre.*  The  fol  owing 
conditions  are  rightly  given  as  essential :  First,  the  entire  absence 

*  In  its  brief  transit,  the  nerve  was  placed  in  a  solution  of  carbolic  acid 
(1  in  40). 
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of  tension;  2\  inches  of  nerve  being  employed  to  fil  1  »  U"™* 
°f  Z  ZcLs     Secondly  great  care  was  observed  m  handling 
1  nerve  To  to  SaSed.     Thirdly,  the  transplanted  pos- 
eSorXrne^e  was' transferred  immedi 

into  its  new  bed.  Fourthly,  only  one  ^\fSfj^^s 
emuloved  at  each  end  to  fix  the  nerve.  The  same  suigeon 
"ccesSully  used  the  spinal  cord  of  a  rabbit  as  a  graft  in  the 
median  nerve  of  a  man  (Brit.  Med.  Journ  Oct.  31 1896,  .131^ 
In  a  very  instructive  paper  by  Mr.  Darner  Harrison  ot 
Liverpool  (Clin.  Soc.  Trans.,  vol.  x±7.  p-  166),  ^YwL  t^e 
cases  of  nerve-grafting  are  given.  The  nerves  used  were  the 
Sc  of  recently  killed"  rabbit°s  or  kittens,  and  the  median ^  f  rom 
a  human  arm.  Of  the  ten  cases,  three  are  stated  to  have  been 
perfectly  successful,  sis  partially  successful,  and   only  one  a 

f  *  Mr6  Heath  made  use  of  nerve-grafting,  replacing  the  gap  in  the 
ulnar  by  a  portion  of  posterior  tibial  nerve  (Lancet,  1893,  vol.  1. 
b  1 1 05).  A  fibrosarcoma  had  been  removed  from  the  ulnar 
nerve  on  the  inner  side  of  the  right  arm,  but  it  had  been  found  im- 
possible to  bring  the  ends  of  the  nerve  together  as  a  gap  of  2  inches 
existed  between  them.  Four  days  after  the  first  operation 
the  wound,  which  was  healing  well,  was  reopened,  and  enlarged 
at  either  end.  The  ends  of  the  ulnar  were  found  and  about 
i  inch  cut  off  from  each  end.  Then  i\  inches  of  the  posterior 
tibial  nerve  from  a  limb  which  had  just  been  amputated  by 
Mr  Beck  for  sarcoma  of  the  lower  end  of  the  femur  were  grafted 
into  the  gap  in  the  ulnar  nerve.  The  graft  was  retained  m 
position  by  two  fine  silk  sutures  at  either  end.  About  twenty 
minutes  elapsed  from  the  time  at  which  the  limb  from  which  the 
nerve  was  taken  was  severed  from  the  body  and  the  time  when 
the  3  unction  of  the  piece  of  nerve  with  the  ulnar  nerve  was  com- 
pleted. The  wound  healed  by  first  intention,  but  fourteen  months 
later  there  was  no  restoration  of  function  in  the  nerve. 

Mr.  M.  Moullin,  in  a  case  of  old  injury  to  the  musculo-spiral 
nerve,  grafted  in  about  2  inches  of  the  great  sciatic  of  a  rabbit, 
but  without  success.* 

Period  Required  for  Repair.— -The  following  appears  to  be  a 
fact  not  sufficiently  recognised.  The  period  required  for  union 
after  secondary  nerve  suture  is  very  much  longer  than  is  usually 
supposed  to  be  necessary,  owing  to  the  peripheral  end  being 
degenerated,  the  muscles  atrophied,  and  the  joints  fixed.  Com- 
plete restoration  of  function  will  often  require  from  one  to  two 
years.  A  patient  who  leaves  his  surgeon  apparently  but  little 
better  for  the  operation  may  return  at  the  end  of  the  above 


*  In  cases  of  injury  to  the  musculo-spiral  nerve  where  the  ends  are  too  far 
apart  to  admit  of  their  junction  by  suture,  they  have  been  successfully  approxim- 
ated by  resecting  sufficient  of  the  humerus.  Wheeler  {Lancet,  1894,  vol.  i. 
p.  939),  Mann  [ibid.,  1893,  vol.  ii.  p.  59). 
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time  with  his  limb  practically  restored  to  its  natural  condi- 
tion.* 

It  is  the  above  condition  of  the  muscles  and  joints  which  alone 
puts  anything  like  a  limit  on  the  period  at  which  secondary 
suture  can  be  successfully  practised. 

The  longer  the  interval f  between  the  injury  and  the  suture,  the 
more  perseveringly  must  friction,  electricity,  passive  and  active 
movement,  and  massage  be  made  use  of,  and  the  more  will 
patience  be  required  by  both  patient  and  surgeon. 

NERVE  STRETCHING. 

This  operation,  introduced  into  England  in  1880,  and  much  used  in  the 
immediately  succeeding  years,  has  fallen  into  abeyance,  the  clinical  results 
having  failed  to  come  up  to  the  expectations  raised  by  the  operation. 

Indications. — Of  the  following  list  it  is  only  in  the  first  six  that  the  opera- 
tion can  be  considered  justifiable. 

i.  Neuralgise. — In  all  cases  where  previous  treatment  has  failed,  nerve  stretch- 
ing may  be  practised  before  division  of,  or  removal  of,  part  of  a  nerve.+  The 
conditions  justifying  this  in  facial  neuralgia  have  been  already  given  (p.  254). 
As,  however,  the  results  of  neurectomy  for  facial  neuralgia  are  far  superior  to 
those  of  nerve  stretching,  the  latter  is  only  to  be  recommended  on  the  ground 
that,  owing  to  the  inveteracy  of  the  disease,  recurrence  is  only  too  probable  even 
after  neurectomy,  and  thus  a  previous  nerve  stretching  may  give  a  further  period 
of  relief.  2.  Sciatica. — Nerve  stretching  is  especially  indicated  here  in  cases  due 
to  rheumatic  inflammation  of  the  nerve  from  exposure  to  cold  and  wet.§  The 
more  definite  is  the  sensation  of  adhesions  broken  down  at  the  time  of  the 
operation,  the  better  is  the  prognosis.  3.  Locomotor  ataxy. — One  or  both  great 
sciatics  have  been  stretched  with  a  view  of  improving  the  lightning  pains,  the 
involuntary  jerkings  of  the  lower  limbs,  and  the  gait.||  While  improvement  for 
a  varying  period  may  always  be  expected  as  far  as  the  first  two  are  concerned, 
the  prospect  of  improving  the  ataxy  is  very  doubtful.  Furthermore,  the  slow 
healing  of  the  wound  in  these  cases  must  be  borne  in  mind.  4.  Spasmodic  con- 
tractions of  voluntary  muscles. — Here  the  operation  seems  to  have  been  followed 
by  success,  temporary  at  least,  in  a  very  large  number  of  cases.    Where  the 


*  Mr.  Bowlby  {loc.  supra  cit.)  writes  :  "If  there  is  one  fact  more  than  another 
which  stands  out  in  the  clinical  histories  of  patients  who  have  been  under  my 
own  observation,  it  is  that  after  the  failure  of  union  by  first  intention,  after 
trophic  changes  of  many  kinds,  after  complete  atrophy  and  degeneration  of  the 
paralysed  muscles,  recovery  may  yet  be  complete." 

t  The  longest  of  these  with  which  I  am  acquainted  is  a  case  of  M.  Tillaux's 
in  which  fourteen  years  had  elapsed  between  the  injury  to  the  median  and  its 
suture. 

t  See  a  paper  by  Mr.  Walsham  (Brit.  Med.  Journ.,  December  18S0),  in  which 
the  possible  causes  of  relief  after  nerve  stretching  for  neuralgia  are  discussed. 

§  Dr.  J.  P.  Bramwell  has  published  (Brit.  Med.  Journ.,  June  19,  17S0)  five 
cases  of  this  kind,  in  which  much  benefit  followed  stretching  the  great  sciatic. 

||  In  a  case  of  Dr.  Bastian's  (Brit.  Med.  Journ.,  July  2,  1S81),  the  patient,  in  an 
advanced  stage  of  ataxy,  experienced  so  much  relief  from  the  stretching  of  one 
great  sciatic,  that  he  asked  for  an  operation  on  the  other  side.  An  interesting 
paper  by  Dr.  Cavafy,  with  nineteen  cases  collected  from  different  sources,  will  be 
found  in  the  Brit.  Med.  Journ.,  1881,  pp.  92S,  973. 
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spasmodic  affection  is  of  traumatic  origin-**/.,  where  a  limb,  after  a  contusion 
Gat  the  same  time  contracted  and  the  seat  of  spasmodic  movements-stretching 
of  the  nerves  concerned  may  be  absolutely  curative.  Quite  another  class  of  case 
-viz  stretching  the  facial  for  tic  convulsif-has  been  considered  at  p.  265. 
c  Reflex  epilepsv.-Prof.  Horsley  (Diet,  of  Surtj.,  vol.  ii.  p.  61)  states  that,  in 
those  cases  of  epilepsy  where  the  attack  is  preceded  by  violent  pains  localised 
distinctlv  to  different  nerves,  very  marked  relief  (amounting  to  cure  in  several 
instances)  has  been  obtained  by  stretching  the  nerve  trunks  thus  indicated. 

6.  Anaesthesia  of  leprosy.-Lawrie,  of  Lahore,  seeems  to  have  met  with  striking 
success,  the  fifty  cases  published  being  all  successful.  The  late  Dr.  B.  Kake 
(Brit.  Med.  Journ.,  1S90,  vol.  ii.  p.  953)  advised  repeated  stretching  of  the  great 
sciatic  as  preferable  to  amputation  for  the  painful  perforating  ulcer  of  leprosy. 

7.  Tetanus.— Owing  to  the  fatality  of  traumatic  tetanus,  nerve  stretching  may  be 
tried  here  if  the  case  is  seen  at  a  very  early  stage  of  the  disease.  But  owing  to 
recent  knowledge  of  the  pathology  of  the  disease,  and  our  ignorance  as  to  the 
date  at  which  the  spinal  cord  is  affected,  this  treatment  cannot  be  looked  upon  as 
hopeful.*  8.  Infantile  paralysis.— Prof.  Horsley  (loc.  supra  cit.)  states  that  in  1861 
Dr.  Bastian  had  the  great  sciatic  nerve  stretched  to  improve  the  nutrition  in  a 
limb  the  seat  of  the  above  disease.  The  effect  was  to  markedly  increase  the  tem- 
perature and  colour  of  the  part,  and  apparently  improve  the  state  of  the  tissues. 
The  result,  however,  does  not  seem  to  have  been  such  as  to  find  imitators. 

Operation.— The  following  remarks  refer  to  the  great  sciatic  only,  the  nerve 
which  has  been  most  frequently  stretched. 

t  The  parts  being  cleansed,  an  incision  about  4  inches  long  is  made  over  the 
nerve  in  the  centre  of  the  back  of  the  thigh,  commencing  about  i£  inch  below 
the  lower  border  of  the  glutseus  maximus.  The  interval  between  the  hamstrings 
being  hit  off,  retractors  are  inserted,  and  the  nerve  found  a  little  to  the  inner  side 
of  the  biceps.  The  fatty  tissue  around  it  is  then  carefully  incised  till  the  white 
epineurium  itself  of  the  nerve  is  exposed.  The  nerve,  being  most  entirely 
separated  from  adjacent  parts,  is  now  stretched.  The  force  with  which  this  is 
accomplished  must  vary  somewhat  with  different  cases.  Thus,  in  sciatica,  the 
index  finger  J  being  hooked  under  the  nerve,  this  should  be  raised  well  out  of  its 
bed  in  the  hope  of  adhesions  being  felt  to  give  way  both  at  the  part  stretched 
and  at  a  distance  also. 

In  the  case  of  locomotor  ataxy  the  same  amount  of  stretching— viz.,  hooking 
up  the  nerve  some  2  inches  above  the  level  of  the  skin,  and  some  4  or  5  above 
its  bed,  this  being  repeated  twice  in  a  centrifugal  and  centripetal  direction — has 
been  followed  by  satisfactory  results.  In  other  cases  the  pull  has  been  more 
forcible,  care  being  taken  to  lift  the  limb  off  the  table  several  times.  In  any  case 
the  pull  must  be  without  jerks,  steady  and  continuous,  and  kept  up  for  some 
three  minutes.  §   The  direction  of  the  pull,  whether  downwards  from  the  trunk 


*  Mr.  H.  Morris  points  out  (Brit.  Med.  Journ.,  January  14,  1882)  that  in  one 
case  of  acute  tetanus  claimed  as  a  cure  by  nerve  stretching,  the  medicinal 
treatment  adopted  (Calabar  bean)  was  too  active  to  permit  of  any  conclusion  in 
favour  of  the  operation. 

t  Ether  should  be  given  in  preference  to  chloroform,  if  possible.  In  some 
cases  where  anaesthetics  seemed  contra-indicated,  the  ether  spray  was  made  use 
of.    Injections  of  cocaine  might  be  tried. 

X  In  the  case  of  smaller  nerves  a  blunt  hook  would  be  employed. 

§  Mr.  Marshall  (loc.  supra  cit. )  thought  that  a  force  equal  to  30  lb.  or  40  lb. 
should  be  the  limit  for  the  sciatic.  He  thus  gave  an  idea  of  the  above  force : 
"  If  I  first  pull  as  hard  as  I  imagine  I  should  do  upon  a  living  sciatic  nerve 
during  an  operation,  I  find  that  the  force  employed  is  about  equal  to  20  lb. ;  but 
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or  upwards  from  the  limb,  has  been  a  good  deal  disputed.  Mr.  Marshall  (Brad- 
shawe  Lecture,  p.  28)  thought  that  in  neuralgia  the  stretching  should  be  per 
formed  both  ways.    In  ataxy  it  is  essential  to  stretch  down  from  the  body. 

The  nerve,  being  found  to  be  loose  and  elongated,  is  replaced  in  its  bed,  any 
bleeding  points  are  attended  to,  drainage  provided,  and  the  wound  carefully 
closed.  Antiseptic  precautions  must  be  made  use  of  throughout,  and  the  limb 
kept  quiet  with  a  splint  or  sand-bags.  The  tardy  healing  of  the  wound  in  cases 
of  ataxy  has  been  already  alluded  to. 

In  cases  of  stretching  for  sciatica,  gentle  movements  of  the  limb  should  be 
begun  as  soon  as  possible  to  prevent  the  re-formation  of  adhesions. 


if  I  pull  very  hard,  it  is  increased  to  30  lb.,  and  that,  I  believe,  is  as  hard  as  a 
surgeon  could  well  pull  when  holding  a  soft  nerve  between  his  finger  and 
thumb." 


PART  VI. 

OPERATIONS  ON  THE  VERTEBRAL  COLUMN. 


SPINA  BIFIDA.  —  LAMINECTOMY.  —  RACHIO- 
TOMY.  —  PARTIAL  RESECTION  OF  THE 
VERTEBRAE.  —  TAPPING  THE  SPINAL 
THECA. 

SPINA  BIFIDA. 

Indications.— The  Clinical  Society's  Committee  appointed  on  this  affection 
reported  as  follows :  ( Trans.,  vol.  xviii. )  "  r.  Notwithstanding  many  failures,  the  plan 
of  treatment  by  injection  is  the  best  with  which  we  are  acquainted,  and  the  only 
one  which  we  feel  justified  in  recommending.  2.  A  more  careful  selection  of  cases 
than  hitherto  has  been  made  is  necessary.  3.  Marasmus,  hydrocephalus,  and  inter- 
current disease  contra-indicate  the  operation.  4.  In  cases  in  which  the  operation 
may  nevertheless  be  legitimately  performed,  we  should  consider  the  following  as 
unfavourable  circumstances  :  (a)  Distinct  evidence  of  the  cord  being  in  the  sac,  as 
shown  by  umbilication  or  a  longitudinal  furrow  ;  *  (/3)  A  very  thin  membranous 
or  ulcerated  sac ;  (7)  Previous  rupture  of  the  sac ;  (5)  The  occurrence  of  a  dis- 
tinct impulse  between  the  tumour  and  the  anterior  fontanelle,  or  a  sac  the  con- 
tents of  which  are  easily  returned  into  the  spinal  canal ;  (e)  A  very  early  age  of 
the  patient.  5.  The  best  result  is  to  be  hoped  for  in  children  who  have  reached 
the  age  of  two  months,  in  whom  there  is  no  paralysis  or  hydrocephalus,  and 
when  the  sac  is  covered  by  healthy  skin." 

Operations.— 1.  Injection  with  Morton's  Fluid.  2.  Simple  Tap- 
ping and  Drainage.   3-  Excision. 

All  the  above  are  liable  to  be  followed  by  septic  meningitis  aided  by  the  con- 
stant soaking  away  of  cerebro-spinal  fluid,  especially  where  the  coverings  of  the 
sac  are  thin  and  unhealthy. 

1.  iDjection  with  Morton's  Fluid.— Owing  to  the  large  number  of 
successes  t  which  have  attended  the  use  of  this  method,  it  is  the  only  one  which 


*  Other  points  which  make  it  probable  that  nerve  trunks  or  the  cord,  or  both, 
are  present  in  the  sac,  are  paralysis  of  the  sphincters  or  lower  extremities,  a  large 
sessile  tumour  with  a  broad  base,  and  the  appearance  of  cord-like  bands  when 
the  sac  is  thin  enough  to  transmit  light. 

t  The  Clinical  Society's  Committee  collected  71  cases  treated  by  this  method. 
Of  these,  35  recovered,  27  died,  4  were  relieved,  and  5  unrelieved.  In  a  letter  to 
the  Committee  (dated  May  11,  1885)  Dr.  Morton  was  able  to  refer  to  50  cases 
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was  recommended  by  the  Committee  of  the  Clinical  Society.  It  is  impossible  to 
point  out  too  strongly  to  my  younger  readers  that  it  is  only  by  a  judicious  se- 
lection of  cases  that  any  success  can  be  expected. 

The  sac  being  cleansed,  a  syringe  which  will  hold  about  2  drachms  of  the  iodo- 
glycerine  solution  is  chosen,  and  a  fine  trocar.  The  calibre  of  this  must  not  be 
too  fine  for  the  thick  fluid  which  has  to  pass  through  it.  The  puncture  into  the 
swelling  should  be  made  well  at  one  side,  obliquely  through  healthy  skin,  and 
not  through  the  membranous  sac-wall,  the  objects  being  to  avoid  wounding  the 
cord  or  nerves,  and  also  to  diminish  the  risk  of  leakage  of  the  cerebrospinal 
fluid.  Unless  the  sac  is  very  large  it  is  probably  better  not  to  draw  off  much,  if 
any,  of  the  fluid  from  the  sac  on  the  first  occasion.  The  position  of  the  child 
during  the  injection  has  been  a  good  deal  dwelt  upon,  most  recommending  that 
it  should  be  upon  its  back.  The  Clinical  Society's  Committee  advise  that  the 
child  should  be  upon  its  side.  About  a  drachm  is  the  quantity  recommended. 
Every  care  must  be  taken  to  prevent  any  continued  escape  of  the  cerebrospinal 
fluid,  now  and  later,  it  being  clearly  understood  that  aDy  such  leakage,  which  is 
most  difficult  to  prevent,  will  lead  to  septic  meningitis  and  death.  When  the 
needle  is  withdrawn  the  puncture  should  be  pressed  around  it,  and  immediately 
painted  with  collodion  and  iodoform,  a  dressing  of  dry  gauze  being  also  secured 
with  collodion.  I  prefer  to  give  a  little  chloroform  to  prevent  any  crying  and 
straining  at  the  time.  The  child  should  be  kept  as  quiet  as  possible  afterwards, 
on  its  side,  and  an  assistant  should  make  sure,  for  the  first  hour  at  least,  that  no 
leaking  is  going  on.  Shrinking  of  the  cyst,  continuing  steadily,  shows  that  all  is 
well.  If  the  injection  fail  altogether,  or  only  cause  partial  obliteration  of  the 
sac,  it  should  be  repeated  at  intervals  of  a  week  or  ten  days. 

2.  Simple  Tapping  and  Drainage. — This  consists  of  either  tapping  with 
a  very  fine  trocar  and  carefully  sealing  the  opening,  or  inserting  a  single  piece  of 
horsehair  as  a  drain.  The  use  of  the  horsehair  drain  is  not  to  be  recommended, 
as  the  leakage  cannot  be  kept  sweet.    The  method  is  only  palliative. 

3.  Excision  of  the  Sac.t — This  is  the  method  which  I  recommend,  and 
which,  in  spite  of  certain  grave  dangers,  promotes,  I  think,  the  best  results  in 
carefully  selected  cases.  The  dangers  are  of  course  the  suddenness  with  which 
the  fluid  may  escape,  with  grave  resulting  changes  in  the  hydrostatic  pressure 
and  circulation  in  the  cerebrospinal  system,  and  shock  from  interference  with 
important  nerve  filaments.  X 

thus  treated,  Of  these,  41  appear  to  have  been  successful,  and  9  unsuccessful 
But  it  is  obvious  that  these  statistics  are  largely  unreliable.  It  is  not  unfair  to 
say  that  nearly  every  successful  case  has  been  at  once  reported,  while  scores  of 
unsuccessful  ones  have  never  been  heard  of. 

*  The  fluid  is  iodine,  gr.  x  ;  iodide  of  potassium,  5j  ;  glycerine,  gj. 

f  The  Clinical  Society's  Committee  collected  23  cases  treated  by  excision  of 
the  sac.  Of  these,  16  recovered,  7  died.  They  point  out  that  no  mention  of  the 
contents  of  the  sac  is  made  in  6  cases  ;  that  nerves  were  certainly  absent  in 
16  cases  ;  and  that  in  1,  which  was  fatal,  they  were  certainly  present  {Traiu., 
vol.  xviii.  p.  380). 

%  It  is  greatly  to  be  desired  that  in  every  case  accurate  details  should  be  given 
as  to  the  contents  of  the  sac.  Mr.  Mayo  Eobson  {Annals  of  Surgery,  1S95,  vol.  ii. 
p.  82)  writes,  "  I  believe  that,  contrary  to  what  is  usually  taught,  a  far  greater 
number  of  cases  of  spina  bifida  coming  under  notice  are  instances  of  meningocele 
rather  than  of  myelocele,  and  therefore  more  amenable  to  radical  treatment." 
G.  A.  Wright,  on  the  other  hand,  well-known  as  an  authority  on  these  matter?, 
and  as  a  very  skilful  operator,  writes  {Diseases  of  Children,  with  Dr.  Ashby,  p.  4S6) : 
"  Either  ligature  or  excision  is  almost  necessarily  fatal  when  the  case  is  one  of 
meningo-myelocele  ;  as  as  this  is  the  most  common  form,  the  plan  should  rarely 
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The  too  rapid  escape  of  fluid  can  be  prevented  in  great  measure  by  preliminary 
tapping  and  attention  to  the  position  of  the  patient.  The  presence  of  nerv es  in 
he  sac  is  a  graver  matter,  but  with  a  larger  experience  surgeons  Will,  I  believe 
find  that  the  nerves  and  the  closely  contiguous  sac  can  be  safely  returned  within 
Z .canal,  and,  when  replaced,  covered  over.  On  this  point  Mr.  M.  Robson 
To  Zra  cit  )  writes:  "Even  when  nerve  cords  are  involved  in  the  sac,  an 
iseptic  plastic  operation  can  not  only  be  safely  performed,  but  wd  actually -to 
less  damage  to  these  important  structures  than  the  injection  of  an  irritant,  which, 
if  it  does  not  lead  to  rapid  death  by  shock  or  convulsions,  or  to  a  general  irrita- 
tion of  the  nerve  centres  rapidly  tending  to  hydrocephalus,  is  followed  by  a 
shrinking  and  atrophy  of  the  sac  and  its  contents  whether  nerves  or  spinal 

C°Operation.-The  parts  having  been  cleansed  and  arrangements  macle  for 
keening  the  head  low  prior  to  and  during  the  opening  of  the  sac,  elliptical 
incisions*  are  made  through  the  skin  on  either  side  on  and  sufficiently  far  from  the 
base  to  ensure  if  possible  (a)  sound  skin  and  (j8)  sufficient  skin  to  meet  in  the 
middle  line  after  partial  excision  of  the  sac  and  removal  of  the  fluid.  Ihe  skin 
is  then  dissected  back  on  each  side  with  great  care  so  as  to  avoid,  if  possible, 
punctures  of  the  membranes,  until  the  lamin*  are  reached.  The  sac  is  now  care- 
fully opened,  at  first  with  a  trocar  so  that  the  fluid  is  slowly  withdrawn,  and  the 
effects  on  the  cerebral  centres  noted.  The  opening  is  then  enlarged,  and  the 
interior  carefully  examined.  If  no  nerve  structures  are  present,  the  redundant 
sac  is  then  cut  away  with  blunt-pointed  scissors,  and  the  edges  brought  together 
with  a  continuous  suture  of  catgut  or,  better,  kangaroo  tendon.  So  far  the 
operation  has  been  simple  and  straightforward.  We  must  now  consider  more 
difficult  cases.  Where  the  coverings  are  in  great  part  thin  and  translucent,  even 
when  this  condition  extends  to  the  margin  of  the  swelling,  if  the  coverings  can 
be  rendered  aseptic  they  may  be  partly  utilised  to  form  the  meningeal  flaps,  in 
such  cases  the  adjoining  skin  can  be  undermined  and  made  to  slide  over  the  new 
meninges.  (Mayo  Robson). 

When  on  opening  the  sac  nerve  structures  are  seen  within,  that  part  of  their 
course  which  lies  in  the  sac  must  be  gently  detached  with  blunt-pointed  instru- 
ments, until  they  can  be  gently  pushed  through  the  opening  that  communicates 
with  the  spinal  canal.  In  more  difficult  cases,  incisions  must  be  made  with 
blunt-pointed  scissors  between  portions  of  nervous  structures,  in  order  to  set 
them  free,  or  they  must  be  returned  with  a  large  part  of  the  sac  en  masse.  In 
cases  where  the  presence  of  nerve  structures  difficult  to  detach  is  marked,  the 
safest  plan  will  be  the  last.  Having  opened  and  examined  the  sac,  the  surgeon 
cuts  away  any  superfluous  part  that  is  safe,  then  detaches  the  remainder  and 
returns  it  with  the  nerves  which  run  in  it,  through  the  opening,  into  the  canal.f 
It  is  greatly  to  be  desired  that  surgeons  should  specify  what  nervous  structures 
were  present,  and  how  they  were  dealt  with.  As  a  rule  this  has  been  most 
imperfectly  done. 

or  never  be  adopted.    Mr.  Mayo  Robson  and  others  have  had  some  successful 
cases,  but  the  facts  remain  as  above  stated." 

*  A  precaution  of  Mr.  Robson's  (Clin.  Soc.  Trans.,  vol.  xviii.  p.  211)  should  be 
followed  here.    The  skin  and  meningeal  flaps  should  be  so  cut  that  their  lines  of ; 
union,  when  sutures  are  applied,  are  not  opposite.    Thus,  the  flaps  should  be  cut 
of  unequal  width,  so  as  to  bring,  e.g.,  the  wider  skin  flap  on  the  left  side,  and  the 
wider  meningeal  one  on  the  right. 

t  In  those  cases  where  there  is  a  distinct  peduncle,  this,  if  hollow,  must  first 
be  opened  to  inspect  its  interior.  If  it  contain  no  structures  of  importance  it  is 
secured  by  running  it  round  with  a  kangaroo-tendon  ligature,  and  the  sac  beyond 
cut  away. 


i292     OPERATIONS  ON  THE  VERTEBRAL  COLUMN. 


The  nerve  structures  having  been  returned,  the  flaps  of  meninges  and  skin  are 
sutured  separately  and  not  in  one  line  (p.  1291).  In  some  cases  periosteal  grafts 
from  freshly  killed  animals  have  been  introduced  with  varying  success.*  Con- 
sidering the  tender  age  and  feeble  powers  of  these  patients— infants,  as  a  rule— it 
is  certainly  not  worth  while  to  prolong  an  operation,  anaesthetic,  &.C.,  for  this  pur- 
pose. The  very  lowest  part  of  the  meningeal  and  skin  flaps  may  be  left  unsutured, 
but  no  drainage  will  be  needed,  and  leakage  is  greatly  to  be  deprecated.  A  few 
strips  of  iodoform  gauze  wrung  out  of  carbolic  acid  lotion  (1-20)  having  been 
placed,  with  green  protective,  on  the  wound,  a  sufficient  thickness  of  salicylic 
wool  is  then  applied,  and  with  firm  and  even  pressure.  A  shield  of  silver,  vul. 
canite,  or  thin  sheet-lead  should  be  worn  later  until  the  parts  have  thoroughly 
consolidated. 

Causes  of  Failure  after  the  Radical  Cure  of  Spina  Bifida.— 

1.  Leakage  and  septic  meningitis.  2.  Convulsions  and  rapid  death,  f  3.  Para- 
plegia. The  setting  in  of  this  after  injection  may  be  temporary  or  permanent. 
4.  Hydrocephalus.  This  also  may  make  its  appearance  after  the  injection  with 
lodo-glycerine  or  excision  as  happened  in  a  case  of  my  own  three  days  after  the 
latter  operation.  The  nerves  here  were  few  and  small  and  easily  detached  with 
the  adjacent  sac  into  the  canal.  5.  After  tapping  or  injection  the  swelling  may 
progress  unaltered. 


LAMINECTOMY. — RACHIOTOMY. — PARTIAL 
RESECTION"  OE  THE  VERTEBRAE . J 

This  rare  operation,  which  has  of  late  been  revived,  must  be  referred  to  here 
under  the  following  indications:  A.  Cases  of  injury,  i.e.,  Fractures  and  Lin- 
location.  B.  Penetrating  wound  of 'the  canal.  C.  Cases  of  inflammatory  disease.— 
e.g.,  Pott's  curvature.    D.  Cases  of  new  growth. 

A.  Cases  of  Injury. — Here  the  operation  has  been  suggested  by  the  analogous 
one  performed  on  the  skull,  and  the  large  amount  of  success  which  has  followed 
it.  But  the  analogy  is,  for  several  reasons,  a  deceptive  one.  Thus,  owing  to  the 
small  size  of  the  cord,  an  injury  which  would  only  damage  the  brain  slightly, 
almost  inevitably  destroys  the  structure  of  the  cord  throughout  its  thickness. 
Again,  it  must  be  remembered  that  a  fragment  of  bone  often  inflicts  injury  upon 


*  Dr.  E.  T.  Hayes  of  Eochester  (N.  Y.)  introduced  twenty  grafts  of  periosteum 
from  a  freshly  killed  rabbit.  Three  months  later  the  case  was  reported  satisfactory, 
with  a  firm,  hard,  resistant  covering.    {Med.  Record,  June  16,  1883.) 

+  Mr.  Clutton,  who  brought  a  successful  case  of  Dr.  Morton's  treatment  before 
the  Clinical  Society  (Trans.,  vol.  xvi.  p.  34),  mentioned  another  in  which  this 
treatment  was  immediately  followed  by  fatal  convulsions.  The  same  proved 
fatal  in  about  ten  hours  in  a  case  under  my  care.  Mr.  Bennett,  during  the  above 
discussion,  mentioned  a  case  in  which,  owing  to  the  child  being  indisposed  at 
the  time,  he  declined  to  operate.  On  its  way  home  the  child  died  of  convulsions. 
He  remarked  that  if  he  had  used  the  injection,  this  would  have  been  credited 
with  the  convulsions. 

+  Of  these  names  the  third  is  the  only  one  which  is  correct  and  sufficient.  It 
is,  however,  too  long  and  cumbrous  for  general  use  in  these  days  of  hurry. 
Eachiotomy,  which  we  owe  to  Mr.  Davies-Colley,  is  very  good  as  far  as  it  goes, 
but  insufficient.  In  this  operation  a  good  deal  more  is  done  to  the  vertebra?  than 
merely  cutting  into  them.  Laminectomy,  like  appendicectomy,  is  objectionable 
from  its  hybrid  derivation,  but  as,  like  the  above  term,  it  is  explicit,  convenient, 
and  already  in  general  use,  it  will  be  used  here. 
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the  cord  instantaneously  and  in  a  moment,  and  that  irremediable  *  damage  may 
be  done,  though  all  deformity  may  be  removed  by  raising  and  .tightening  the 
mt lent  and  hy  the  elasticity  of  the  bones  and  the  contraction  of  the  muscles. 
Che;"  e  cord  may  be  most  severely  damaged,  though  its  theca  shows  no  sign 

01  IS"  when  the  surgeon  trephines  the  skull,  he  not  only  hopes  that  the 
damage  is  slight  and  often  of  a  removable  nature,  but  he  also  believe,  that  the 
^damage  to  the  bones  is  that  which  lies  close  to  his  trephine  and  hnger 
But  in  the  case  of  the  spine  we  are  faced  by  this  dilemma  :  If  the  fracture  has 
been  from  direct  violence,  and  the  spinous  processes  and  lamina  have  been 
driven  in,  it  is  only  too  probable  that  when  these  are  elevated  the  spinal  cord,  so 
limited  in  size,  will  be  found  too  much  damaged  to  profit  by  the  operation  On 
the  other  hand,  if  the  fracture  has  been  caused  by  indirect  violence,  it  is  almost 
certain  that  the  bodies  of  one  or  more  vertebra  will  have  been  crushed  down, 
and  a  portion  shot  back  into  the  canal. t  In  this  case  the  fragment  which  has 
inflicted  the  injury,  and  which  is  keeping  up  the  irritation,  will  be  in  front  ot 
the  cord  and  out  of  reach,  even  if  the  cord  were  in  a  condition  to  be  much 
benefited  by  its  removal.  A  surgeon  trephining  the  spine  under  these  conditions 
would  be  like  one  who  trephined  the  skull  in  order  to  remove  depressed  frag- 
ments of  the  vertex,  when  all  the  time  a  portion  of  the  base  of  the  skull  was 
lyino-  jammed  into  the  under  surface  of  the  brain. 

But  it  is  not  only  in  the  damage,  but  in  the  violence  of  the  fracture  also  that 
no  analogy  lies  between  the  two  cases.  Fracture  of  the  spine  is  usually  due  to 
indirect  violence,  as  when  the  neck  is  broken  by  a  fall  on  the  head,  or  when  the 
lower  dorsal  spine  is  fractured  by  a  fall  of  a  sack  upon  the  shoulders.  Even 
when  the  fracture  is  due  to  direct  violence,  it  is  of  an  entirely  different  nature  to 
that  for  which  the  surgeon  hopes  to  trephine  successfully  in  the  skull,  and  one 
far  more  likely  to  produce  extensive  and  crushing  damage— e.g.,  the  fall  of  coal 
or  earth,  or  a  fall  from  a  height  upon  a  projecting  body. 

Finally,  permanent  compression  of  the  cord,  compresssion  that  can  be  removed, 
as  can  fragments  of  the  skull,  is  a  very  rare  event.*  Even  where  permanent 
compression  is  present  laminectomy  will  do  very  little.  The  surgeon  may  find  it 
possible  to  restore  the  lumen  of  the  vertebral  canal,  but  the  cord  has  been  crushed 
as  well  as  compressed.  Mischief,  usually  hopeless  mischief,  has  been  done,  for 
it  has  been  proved  by  experiments  and  otherwise  that  a  crushed  cord  is  incapable 
of  regeneration. 

It  remains  to  be  shown  that  trephining  the  spine  is  not  only  likely  to  be  void 
of  any  good  results,  but  that  it  also  involves  serious  risks  and  entails  additional 
dangers  of  its  own.  Thus,  the  conversion  of  a  simple  into  a  compound  fracture, 
the  formation  of  a  large,  deep,  and  more  or  less  ragged  wound,  the  risk  of  subse- 
quent suppuration  with  free  access  to  the  sheath  of  the  cord,  the  opening  up  of 
inflamed  cancellous  tissue  with  its  various  channels  and  exposure  of  these  to 
possible  suppuration— all  these  have,  I  admit,  been  lessened  by  the  use  of 
antiseptic  precautions.  But  the  risk,  though  diminished,  remains  ;  the  large 
amount  of  venous  oozing  tending  to  soak  quickly  through  in  this  region  can  only 
be  met  by  frequent  dressing.    And  though  it  has  been  shown  that  in  some  of 

 1  

*  Hence  accounting  for  the  very  grave  fatality  of  fractures  of  the  spine,  a  fact 
held  by  some  to  justify  trephining.  The  above  account  is  taken  from  my  article 
on  "  Injuries  of  the  Back,"  Syst.  of  Surg.,  vol.  i.  p.  673. 

t  This  is  a  very  common  condition,  judging  from  museum  specimens.  It  is  well 
illustrated  by  Figs.  93  and  94  in  my  article  to  which  I  have  alluded  above. 

X  J.  Hutchinson,  Lond.  Hosp.  Rep.  ;  Thorburn,  loc.  infra  cit.  It  will  be 
noticed  that  permanent  compression  is  a  very  different  thing  from  irreparable 
injury.    The  latter  is  present,  only  too  frequently. 
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these  oases  the  wound  has  healed  quickly,  and  though  no  improvement  has 
followed,  the  spinal  column  has  not  been  fatally  weakened  by  the  removal  of  the 
laminaj  and  spine,  yet  the  weakening  for  a  time  must  be  considerable  ;  and  it 
must  be  remembered  that  by  the  removal  of  these  structures  the  mobility  of  the 
fractured  parts  will  be  much  increased,  and  when  any  attempt  is  made  to  vary 
the  position  of  the  patient  in  bed,  there  will  be,  for  sometime,  a  risk  of  disturbing 
the  fragments  and  thus  of  inflicting  further  injury  on  the  cord. 

It  will  be  seen  from  the  above  that  my  own  opinion  is  averse  to  any  surgical 
interference  in  cases  of  fractured  spine,  owing  to  the  amount  of  damage  to  the 
cord  being  usually,  from  the  first,  irreparable.  To  quote  other  writers :  Mr 
Thorburn  {Surgery  of  the  Spinal  Cord,  1889,  p.  160;  Brit.  Med.  Journ.,  1894^ 
vol.  i.  p.  1348)  comes  to  the  same  conclusion,  but  draws  an  important  distinction 
between  the  cord  and  its  nerves.  This  writer  thus  sums  up  the  question  of 
operative  interference  in  fractures  and  dislocations  of  the  spinal  column  (loc. 
supra  cit.).  In  compound  fractures,  operate.  In  fractures  of  the  spinous 
processes  and  lamina?,  with  injury  to  the  cord,  we  also  operate.  In  simple 
fractures  and  dislocations  of  the  bodies  of  the  vertebras,  if  there  is  a  reasonable 
probability  that  the  injury  is  due  to  haemorrhage,*  operation  is  advisable,  but  in 
all  other  cases  of  this  nature  we  cannot  hope  to  do  good  save  where  the  injury  is 
below  the  level  of  the  first  lumbar  vertebras.  In  such  cases  laminectomy  is  an 
eminently  valuable  surgical  proceedure."  Mr.  Thorburn  advocates  surgical  inter- 
ference here  on  the  following  grounds  :  (1)  "  We  may  here  expect  a  regeneration 
of  the  nerve  roots,  the  physiological  evidence  being  strongly  in  favour  of  such 
regeneration,  and  not  against  it,  as  in  the  case  of  the  cord.  (2)  The  absence  of 
spontaneous  recovery  in  such  cases  in  itself  indicates  the  presence  of  a  mechanical 
obstacle,  such  as  permanent  compression  by  bone,  blood  clot  or  cicatrix,  other- 
wise we  should  expect  the  roots  of  the  cauda  equina  to  recover,  as  other  peripheral 
nerves  after  severe  injuries."  Dr.  J.  W.  White  {Ann.  of  Surg.,  July  1889)  strongly 
advocates  surgical  interference  in  fractured  spine,  believing  that  fracture  of  the 
laminas  and  spinous  processes,  and  therefore  relievable  pressure  on  the  cord,  will 
not  be  found  so  rare  as  has  been  usually  believed.  I  fear  the  weight  of  patholo- 
gical evidence  is  all  the  other  way.  For  my  own  part  I  should  only  be  inclined 
to  interfere  where  the  following  conditions  are  present :  A  history  of  a  direct 
injury  ;  mobility  and  displacement,  laterally  or  downwards,  of  the  spinous 
process  ;  great  local  tenderness  ;  the  usual  symptoms  of  swelling,  &c.  ;  and 
paraplegia  less  marked  than  usual. 

B.  Penetrating  Wounds  of  the  Spinal  Cord. — Mr.  Thorburn  {loc.  supra  cit.)  shows 
that  while  the  percentage  of  recovery  is  good  as  to  life,  complete  recovery  of 
function  is  uncommon,  owing  to  the  little  power  of  recovery  of  function  after 
a  destructive  lesion  of  the  spinal  cord  in  man,  especially  in  adults.  He  would 
also  regard  as  useless  the  operation  of  suture  of  the  pia  mater  as  proposed  by 
Chipault,  and  points  out  that  it  may  be  harmful  not  only  by  necessitating 
manipulation  of  the  injured  cord,  but  also  by  confining  effused  blood  and  serum, 
and  thus  increasing  the  pressure  upon  those  parts  of  the  end  which  has  escaped 
section.  With  the  nerve  roots,  on  the  other  hand,  which  are  capable  of  repair, 
operation  and  suture  would  be  quite  justifiable. 


*  Mr.  Thorburn  thinks  that  the  following  would  be  the  most  advisable  steps  in 
these  very  rare  cases  :  A  laminectomy  at  the  seat  of  injury,  and  an  endeavour  to 
arrest  the  hasmorrhage  and  to  give  exit  to  the  blood  ;  this  procedure  being  com- 
bined in  the  first  instance  with  paracentesis  of  the  meninges  in  the  lumbar 
region  after  Quincke's  method  {vide  infra),  and  this  failing,  a  secondary  laminec- 
tomy at  the  lower  part  of  the  spine. 
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C.  Cases  of  Inflammatory  Disease— e.g.,  Pott's  Curvature.*— Interference  here 
will  be  but  very  rarely  called  for.  For,  on  the  one  hand,  the  pathology  of 
these  cases  is  much  more  hopeful  than  in  fracture,  the  paralysis  here  being  due, 
not  to  pressure  of  displaced  vertebrae,  or  to  irremediable  damage  of  the  cord— 
e.g.,  myelitis,  degeneration— but  to  the  results  of  a  chronic,  localized,  external 
pachymeningitis,  producing  pressure  by  a  mass  of  scar-like  connective  tissue. 
On  the  other  hand,  we  have  abundant  evidence  that  paralysis,  even  when  of  long 
duration,  has  a  marked  tendency  to  recovery,  if  the  treatment  by  absolute  rest  in 
the  recumbent  position  is  vigorously  enforced,  and  if  potassium  iodide  is  pushed 
in  large  and  frequent  doses,  after  the  American  method.f 

Mr.  Thorburn  {loc.  supra,  cit.)  gives  the  following  indications  and  contra- 
indications for  operation.  Indications  :  (1)  "  Assuming  the  prognosis  to  be 
thus  favourable,  we  are  never  called  upon  to  perform  laminectomy  save  under 
certain  special  conditions.  It  will  not  be  argued  that  the  recovery  after 
laminectomy  is  more  complete  than  that  produced  by  Nature,  and  experience 
shows  that  relapses  also  are  only  too  common  after  operation.  The  indications 
which  appear  to  me  to  point  to  the  necessity  for  operations  are  then  as  follows  : 
A  steady  increase  in  symptoms  in  spite  of  favourable  conditions  and  treatment. 
The  presence  of  symptoms  which  directly  threaten  life.  Thus,  in  my  second  case 
the  secondary  chest  troubles  were  very  grave.  J  Intractable  cystitis  would  fall 
into  this  category,  but  it  is  by  no  means  common,  and  we  can  hardly  agree  with 
those  who  hold  that  the  condition  is  in  itself  incapable  of  spontaneous  recovery. 


*  Eeference  should  be  made,  in  addition  to  the  writings  quoted  above,  to  the 
following  :  (1)  In  cases  of  injury,  Macewen,  (Brit.  Med.  Joum.,  1888,  vol.  ii. 
p.  308  ;  Keetley,  ibid.,  p.  421  ;  Duncan,  Edin.  Med.  Journ.,  1889,  p.  830  ;  E.  Hart, 
a  case  of  M.  Pean's,  Brit.  Med.  Journ.  1889,  vol.  i.  p.  672  ;  H.  W.  Allingham, 
ibid.  p.  838;  Chipault,  Gaz.  de  H6p. ;  Arch.  Gen.  de  Mid.,  1890;  Bev.  de  Cliir., 
1890,  1 89 1,  and  1892  ;  these  careful  and  elaborate  papers  are  now  embodied  in 
Chipault' s  work  on  the  Surgery  of  the  Nervous  System ;  Schede  of  Hamburg, 
Ann.  of  Surg.,  1892,  vol.  ii.  p.  230  ;  Wyeth,  ibid.  August,  1894  ;  Biddell,  Med.  and 
Surg.  Beporter,  March  30,  1895  \  Lejare,  Gaz.  des  B.6p.,  June  2,  1894;  Arnison, 
ibid.,  May  1895.    (2)  In 

cases  of  Pott's  curvatures,  Macewen  and  Duncan  (loc. 
supracit.) ;  Wright,  Lancet,  July  14,  18S8  ;  W.  A.  Lane,  Brit.  Med.  Journ.,  April 
20,  1889;  Lancet,  July  5,  1890;  Abbe,  New  York  Med.  Journ.,  Nov.  24,  1888  ; 
Kraske,  Centr.  f.  Chir.,  1890,  Heft  25  ;  Dr.  S.  Lloyd  of  New  York,  Ann.  of  Surg., 
1892,  vol.  ii.  p.  289  ;  Bullard  and  Burred,  Trans.  Med.  Orthop.  Assoc.,vo\.  ii.  p.  241. 
Several  of  the  above  cases  have  been  reported  so  soon  after  the  operation  that 
their  value  would  be  much  increased  by  the  authors  giving  later  details.  (3) 
In  cases  of  new  growths,  Dr.  Gowers  and  Mr.  Horsley's  paper  (loc.  supra  cit.) 
and  the  appended  table.  See  also  Dr.  J.  W.  White's  paper  (loc.  supra  cit.),  and 
his  table  of  the  most  obvious  diagnostic  points,  p.  32  ;  and  Starr,  Tumour  of  the 
Spinal  Cord,  Amer.  Journ.  Med.  Soc,  June,  1895,  one  of  the  most  recent  and 
important  contributions  to  the  diagnosis  and  treatment  of  this  disease. 

f  In  an  adult  gr.  x-xx  is  given  every  half -hour,  if  possible,  in  a  large  glass  of 
milk. 

+  Dr.  Parkin  of  Hull,  in  a  valuable  paper  (Brit.  Med.  Journ.,  1894,  vol.  ii. 
p.  700)  illustrated  by  cases  of  laminectomy  for  spinal  caries,  mentions  a  case 
aged  nine,  admitted  for  cervical  caries,  cyanosis  and  bronchitis.  As  the  condition 
became  more  critical,  the  sixth  cervical  spine  was  removed.  The  cord  was  found 
compressed  and  bent  by  a  mass  of  bone  and  fibrous  tissue,  the  remains  of  the  fourth 
and  fifth  vertebrae.  When  the  cord  was  freed,  pulsation  returned.  Very  great 
benefit  followed  on  the  operation,  but  the  child  died  nearly  three  months  after  of 
tubercular  meningitis,  thought  to  be  due  to  a  caseating  gland  found  at  the  autopsy. 
No  evidence  of  caseation  or  recent  caries  was  found  present  in  the  vertebra;. 
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"  The  persistence  of  symptoms  in  spite  of  complete  rest,*  is  the  indication  which 
has  been  most  commonly  adopted,  but,  as  we  have  already  seen,  such  symptoms 
may  persist  for  very  long  periods  and  then  yield  to  absolute  rest.  It  is,  however 
not  improbable  that,  in  a  few  cases,  cicatricial  pachymeningitis,  or  rather 
peri-pachymeningitis,  may  remain  after  the  original  pressure-lesion  has  ceased  to 
act,  and  may  thus  keep  up  paraplegia  until  the  constricting  tissue  is  removed. 

"  4.  In  posterior  caries  (that  is,  in  caries  of  the  arches  of  the  vertebrae)  operation 
is  clearly  indicated,  as  here  we  can  readily  both  treat  the  paraplegia  and  remove 
the  whole  of  the  tuberculous  tissue.  Two  cases  of  this  nature  are  recorded  by 
Abbe  and  by  Chipault  respectively,  and  both  proved  highly  successful. 

"  5.  In  my  fifth  case,  the  existence  of  severe  pain,  which  was  rapidly  exhausting 
the  patient,  was  regarded  as  an  indication  for  surgical  interference. 

"  6.  Lastly,  children  as  a  rule  yield  better  results  than  do  adults,  so  that,  other 
things  being  equal,  childhood  may  also  be  regarded  as  an  indication  for  operation. 

"  Contra-indications. — The  presence  of  active  tuberculous  changes  in  other 
organs.  Macewen  holds  that  we  should  not  operate  when  there  is  pyrexia,  which  is 
almost  tantamount  to  saying  that  we  should  not  operate  in  presence  of  active 
tuberculosis.  If,  however,  the  pyrexia  were  clearly  due  to  cystitis,  then  we  might 
regard  it  as  an  indication  for,  rather  than  against,  interference.  Again,  general 
meningitis  (although  fortunately  very  rare)  will  at  times  obviously  be  present 
and  will  probably  prove  fatal  whether  we  operate  or  not." 

C.  Cases  of  New  Growth. — Mr.  Horsley  has  here,  as  in  so  many  other  instances 
connected  with  the  surgery  of  the  central  nervous  system,  operated  with  brilliant 
success  {Med.  Ohir.  JSoc,  vol.  lxxi.  p.  383).  The  patient  was  one  of  Dr.  Gowers', 
aged  forty-two,  and  his  chief  symptoms  were  complete  paralysis  of  the  lower 
limbs  and  abdomen,  the  former  being  frequently  flexed  in  clonic  spasms,  the 
pain  accompanying  these  being  extremely  severe.  There  was  loss  of  tactile 
sensibility  as  high  as  and  involving  the  distribution  of  the  fifth  dorsal  nerve. 
The  bladder  and  rectum  were  completely  paralysed.  The  growth  proved  to  be 
an  almond-shaped  fibro-myxoma  resting  on  the  left  lateral  column,  in  which  it 
had  formed  a  deep  bed,  and  adherent  to  the  fourth  dorsal  nerve,  t  The  patient 
recovered  perfectly,  the  report  being  continued  up  to  a  year  after  the  operation. 

Operation. — The  patient  being  placed  as  far  as  is  safe  in  the  prone  position, 
and  the  skin  rendered  scrupulously  clean,  an  incision  is  made  down  to  the  spinous 
processes,  with  its  centre  opposite  the  point  of  the  angle  of  curvature,  the  site  of 
the  supposed  displacement  or  disease.  The  deep  fascia  J  and  the  tendinous 
attachment  of  the  muscles  are  then  cut  from  the  spines,  and  the  muscles  com- 
pletely detached  from  these  processes,  the  lamina?,  and  from  the  transverse 
processes  as  far  as  is  necessary,  by  the  edge  of  a  short,  stout  scalpel.  To  prevent 

*  Eeaders  with  careful  and  well-balanced  minds  will  not  fail  to  note  on 
reading  the  accounts  of  many  of  these  cases,  published  as  successful  cases  of 
laminectomy  for  spinal  caries,  that  many  of  them  before  being  submitted  to 
operation,  had  only  been  treated  by  rest  for  a  few  days  or  weeks,  "  the  mother 
having  full  directions  to  keep  the  child  in  the  same  horizontal  posture."  In  other 
cases,  after  a  brief  period  of  in-patient  treatment,  the  children  have  been  sent  out 
in  Sayre's  jackets  to  attend  as  out-patients. 

t  Much  difficulty  was  met  with,  even  in  Mr.  Horsley's  hands,  in  localising  the 
growth.  Six  and  parts  of  a  seventh  lamina:  were  removed  ;  and  it  was  found 
that  the  growth  was  situated  4  inches  above  the  level  of  complete  anaesthesia. 
An  elaborate  list  of  intra-  and  extra- dural  growths  of  the  spinal  cord  will  be 
found  in  the  appendix  to  this  article. 

t  Mr.  Horsley  finds  it  needful  to  divide  the  deep  fascia,  not  only  along  the 
spinous  processes,  but  also  at  right  angles  opposite  the  middle  of  the  incision  in 
order  to  prevent  its  resisting  proper  separation  of  the  sides  of  the  wound. 
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Imuorrha-e,  Spencer  Wells'  forceps  are  quickly  applied,  and  then  sponges  are 
St  ^dfnto  the  incision  on  one  side  of  the  spine  while   he  operation  is 
proceeded  with  on  the  other.    Efficient  compression  will  usually _  suffice.  Any 
Cels  that  require  it  being  tied,  and  the  muscles  held  back  with  retractors 
the  periosteum  is  reflected  with  a  suitably  curved  elevator.    Iwo  or  ttnee 
spinous  processes,  if  unfractured,  are  then  cut  off  close  to  their  bases  with 
powerful  bone-forceps  with  jaws  at  different  angles.    The  lamina,  may  be  next 
removed  by  spinal  saws,  aided  by  a  trephine,  but  the  most  speedy  method  is  by 
usin-Mr.  Horsley's  bone-forceps  devised  for  working  at  the  bottom  of  a  deep, 
steep  wound-cavity.*    A  chisel  and  mallet  may  be  used  along  an  already  made 
saw  line,  to  complete  the  section ;  but  even  here  the  vibrations  may  be  hurtf  uh 
Where  the  arches  and  the  dura  may  be  adherent,  the  bone  must  be  removed  with 
great  caution  ;  "picked  awav  piecemeal,"  Tubby  (Orthqp.  Surg.,  p.  74)-    In  the 
case  of  fracture,  any  loose  bone  will  of  course  be  tested  and  removed  by  seques- 
trum-forceps.   The  lisramenta  subflava  are  next  cut  through  with  a  sharp  knife. 
The  dura  mater,  covered  with  peculiar  vascular  fat,  is  next  exposed.    To  avoid 
troublesome  hemorrhage  from  the  numerous  veins  of  this  tissue,  ib  must  be 
opened  strictly  in  the  middle  line  and  then  kept  with  broad  retractors  pressed 
against  the  sides  of  the  spinal  canal,  while  the  dura  mater  is  opened  (Horsley). 
This  being  done  with  knife  and  dissecting-forceps  in  the  middle  line,  the  cerebro- 
spinal fluid  escapes  freely,  and  should  be  mopped  out  with  sponges  as  long  as  it 
flows.    If  the  patient  is  kept  quiet,  and  the  spine  horizontal,  and  the  head  not 
raised,  this  flow  will  soon  cease  (Horsley).    Any  growth  is  then  removed,  and  the 
cord  inspected  and  palpated  very  freely,  so  as  to  reveal  any  change  in  its  density. 
If  it  be  suspected  that  a  fragment  of  bone  or  a  new  growth  be  pressing  against 
the  front  of  the  cord  from  one  of  the  vertebras,  Mr.  Horsley  advises  that  the 
sides  and  anterior  aspect  of  the  cord  be  explored  by  the  careful  passage  of  an 
aneurism-needle.    Where  the  dura  mater  has  been  opened  for  exploratory  pur- 
poses only,  it  should  be  sutured  with  fine  catgut,  one  end  being  left  open.   If  any 
growth  has  been  removed  from  within,  it  will  probably  be  wiser  to  provide  for 
drainage  of  the  sub-dural  space  with  horsehair.  The  extra-dural  space  should  be 
drained  with  a  small  tube. 

In  cases  of  caries,  dense  scar  tissue,  granulation  tissue,  pus,  or  a  tubercular 
mass  may  present  themselves  when  the  dura  mater  is  exposed.  In  some  it  will 
be  sufficient  to  take  away  the  diseased  material,  till  pulsation  of  the  cord  re- 
appears ;  in  others  the  tougher  leathery  substance  must  be  snipped  away  with 
scissors  till  the  cord  is  exposed  with  a  surface  made  as  smooth  as  possible,  and 
it  is  clear  that,  if  not  pulsating,  it  is  not  constricted.  Any  carious  bone  that  is 
within  reach  will  of  course  be  removed  by  the  sharp  spoon.  If,  as  is  not  unlikely, 
the  mischief — e.g.,  tubercular  caries,  abscess  caries  and  granulation  tissue — lie  in 
front,  this  must  be  got  at,  if  possible,  by  drawing  the  cord  from  side  to  side  with 
an  aneurism-needle,  cautious  removal  of  part  of  the  transverse  processes  and 
adjacent  bones.  When  all  diseased  bone,  granulation  tissue,  &c,  has  been 
removed  with  the  sharp  spoon,  a  small  flushing  gouge  (Fig.  326),  or  gauze 
mops,  iodoform  emulsion  may  be  applied  and  strips  of  iodoform  gauze  wrung 
out  of  this  left  inserted  for  36  hours.  The  dura  mater  is  only  to  be  opened  when 
the  state  of  the  cord  itself  must  be  investigated,  when  sufficient  mischief  is  not 
found  outside,  or  when  an  intra-dural  growth  exists.  This  step  is  especially  to 
be  avoided  in  tubercular  cases,  as  it  may  cause  a  tubercular  meningitis  (Chipault). 


*  The  surgeon  should  take  the  trouble  to  be  provided  with  the  necessary  in- 
struments. The  ordinary  saws  and  forceps  are  quite  unfitted  for  removing  the 
lamin:e,  and,  in  the  case  of  the  cervical  spine,  may,  by  prolonging  the  operation  and 
pressing  on  the  cord,  bring  about  a  fatal  result. 

4  N 
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Causes  of  Failure  and  Death  after  Laminectomy,  dec— I  have  only  space  to 
allude  to  these  very  briefly :  (1)  Shock.  As  I  have  already  stated,  the  failure 
of  the  surgeon  to  supply  himself  with  proper  instruments  may  lead  to  needless 
prolongation  of  the  operation  and  pressure  on  the  theca  which,  especially  in 
operations  on  the  cervical  region,  may  help  to  bring  about  a  fatal  result 
(2)  Haemorrhage.  This  seems  to  have  been  rarely  troublesome  ;  the  extra-dural 
plexus  appears  to  be  usually  obliterated  in  cases  of  Pott's  curvature.  According 
to  Chipault  haemorrhage  has  no  special  interest  in  the  lumbar  and  dorsal  regions 
in  the  neck  it  is  much  more  serious,  since  death  has  resulted  three  times  from  a. 
lesion  of  the  vertebral  artery,  (3)  Respiratory  trouble,  probably  largely  due  to 
the  prolonged  anaesthetic*  (4)  Septic  complications.  (5)  Tubercular  or  other 
secondary  deposits  elsewhere.  (6)  Temporary  improvement  followed  by  a  re- 
lapse. 

TAPPING  THE  SPINAL  THECA. 

This  step  was  advised  by  Quincke  as  a  means  of  relieving  pressure  symptoms 
in  acute  and  chronic  hydrocephalus,  and  also  to  aid  in  the  diagnosis  between 
serous,  purulent  and  tubercular  t  meningitis.  The  interval  between  the  third 
and  fourth  lumbar  spines  is  taken,  and  the  theca  is  found  at  a  depth  of  four  centi- 
metres. The  method  deserves  a  further  trial  in  cases  of  hydrocephalus  as  it  is 
stated  to  be  safer  than  tapping  the  ventricles. 


*  In  one  case  (Deaver,  Inter.  Journ.  Med.  Set.,  Dec.  1888)  the  respiration  became 
much  embarrassed  towards  the  end  of  the  operation  ;  this  continuing  till  the 
patient's  death  three  days  later,  was  attributed  to  injury  to  the  phrenic  nerve 
with  an  exploring  needle.  The  dura  mater,  thickened  and  adherent  to  the  base, 
had  been  thus  explored  after  removal  of  the  third  and  fourth  cervical  arches, 
which  were  carious. 

+  Fiirbringer  found  tubercle  bacilli  in  twenty-seven  out  of  thirty-seven  cases  of 
tubercular  meningitis,  one  of  which  is  stated  to  have  ended  in  recovery  (Berlin. 
Klin.  Woch.,  Nov.  13,  1893). 
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Abbe,  successful  nephrectomy  for  growth,  751  ;  method  of  lateral  intestinal  anas- 
tomosis, S74;  sloughing  after  the  use  of  Murphy's  button,  846;  "string 
method  of  treating  oesophageal  strictures,  908  ;  drainage  after  choledocho- 
tomy,  954 ;  suppuration  of  hydrocele  after  injection  with  carbolic  acid, 
1055;  laminectomy,  1296 
Abernetiiy,  incision  for  ligature  of  external  iliac,  597,  598 
Adam  (Dr.  J.),  question  of  trephining  in  general  paralysis  of  the  insane,  240 
Adams,  division  of  contracted  palmar  fascia,  20  ;  osteotomy  of  neck  of  femur,  1267 
Adams,  Dr.  (Glasgow),  successfulcaseofpylorectomywithsimplesuturing,9i8,922 
Agnew,  trephining  for  traumatic  epilepsy,  193,  195,  196  ;  trephining  for  micro- 
cephalus,  idiocy,  &c,  238  ;  ligature  of  external  carotid,  490 ;  of  internal 
carotid,  500 

Albabean,  preponderance  of  malignant  growths  in  bladder,  970 ;  pedunculated 
growths  of  bladder  not  necessarily  innocent,  972 ,  question  of  mobility  of 
these  growths,  974 ;  need  of  wide  removal  of  growths  of  the  bladder,  974  ; 
directions  for  intra-peritonaeal  resection  of  part  of  bladder,  978 

Albebt,  method  of  gastrostomy,  905 

Alexandeb,  ligature  of  vertebral  artery  for  epilepsy,  505 

Alexandbow  (Moscow),  litholopaxy  in  children,  1017 

Allbutt  (Dr.  Clifford),  treatment  of  "  scrofulous  "  glands,  453  ;  danger  of  quiet 
serous  effusions,  570 

Allingham,  line,  690,  693  ;  ligature  of  piles,  advice,  1077 ;  on  crushing  piles, 
1078  ;  criticisms  on  Whitehead's  operation  for  piles,  1079  ;  mode  of  plugging 
the  rectum  for  haemorrhage,  1080  ;  excision  of  lower  rectum,  1083,  1086, 
1087,  1088  ;  on  removal  of  part  of  circumference,  1090 

Allingham  (H.  W.),  case  of  trephining  for  sub-dural  haemorrhage,  187  ;  on 
injury  to  the  peritonaeum  in  lumbar  colotomy,  692 ;  on  inguinal  colotomy, 
704,  707;  on  opening  the  transverse  colon,  713;  case  of  operation  for 
typhoid  ulcer,  813;  bone-bobbin,  S38 ;  on  entero plasty,  880;  screw-crusher 
for  piles,  1078  ;  on  slipped  fibro-cartilage  in  knee-joint,  1209 

Amidon,  on  trephining,  77 

Amussat's  operation,  681,  691 

Anderson  (W.),  contraction  of  fingers  and  toes,  20;  tendon-lengthening,  29  ; 

cranio-cerebral  topography,  221 ;  long  continued  haemorrhage  in  bladder 

papilloma,  969  ;  ectopia  vesicas,  1040 
Anderson  (Nottingham),  suture  of  bladder  after  supra-pubic  lithotomy,  999 
Anderson  (Dr.  McCall),  galvano-puncture  of  aneurism,  544 
Anger,  "distance  sutures"  in  uniting  tendons,  31 

Annandale,  excision  of  elbow,  61,  72;  suture  of  displaced  fibro-cartilage  of 

lower  jaw,  330  ;  on  internal  derangement  of  knee-joint,  1209,  1210 
Anson  (Dr.),  case  of  perforating  gastric  ulcer,  806 
Antal,  extra-peritonaaal  resection  of  part  of  bladder,  977 
Ashurst,  position  of  elbow  after  excision  .71 
Assaky,  "distance  sutures  of  knee  "  in  union  of  tendons,  31 
Atkinson  (Leeds),  excision  for  separation  of  epiphysis  of  femur,  1190 
Aveling,  method  of  transfusion  modified  by  Cripps,  87 

Baker  (M.),  removal  of  tongue  by  ecraseur  374;  ligature  of  common  carotid 
for  haemorrhage  from  suppuration  round  tonsil,  482  ;  recurrence  of  cancer 
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after  removal  of  the  breast,  565  ;  sacro-iliac  abscess  involving  internal  iliar> 
artery,  604 ;  lumbar  colotomy  for  malformation  of  rectum,  686 

Ball,  trephining  for  intra-cerebral  hemorrhage,  227  ;  torsion  of  the  sac  in 
radical  cure  of  hernia,  664  ;  mortality  after  removal  of  rectum,  1084  ;  results 
1085  ;  use  of  sutures  after  excision  of  rectum,  1089  ;  on  question  of  colotomv 
before  excision  of  rectum,  1097 

Ballance,  thrombosis  of  lateral  sinus,  209  ;  neurectomy  of  spinal  accessory,  464- 
form  of  ligature  best  suited  to  large  arterial  trunks,  523  ;  on  the  best  means 
of  uniting  intestine,  852  ;  two  successful  cases  of  removal  of  injured  spleen 
938  ;  sealed  gauze  dressing  in  circumcision,  1046 

Bangs,  Dr.  L.  Bolton  (New  York),  operative  interference  in  tubercular  disease 
of  the  bladder,  980 

BANKS  (M.),  excision  of  shoulder  for  growth,  135;  method  of  clearing  out  nasal 
polypi,  296 ;  ligature  of  occipital  artery,  468 ;  case  of  ligature  of  the  innomi- 
nate, 530  ;  case  of  ligature  of  the  first  part  of  the  subclavian,  531 ;  the  need 
of  thorough  operations  in  breast  cancer,  548;  intra-peritoneal  ligature  of 
external  iliac,  615;  treatment  of  gangrenous  bowel  in  strangulated  hernia 
634  ;  on  radical  cure  of  hernia,  650,  656  ;  method  of  radical  cure,  665 ;  treat- 
ment of  fascal  fistula,  876 

Babacz  (Lemberg\  on  vegetable  plates  in  abdominal  surgery,  849 

Baekee,  operation  for  ununited  clavicle,  159 ;  symptoms  of  cerebral  abscess 
205  ;  site  of  trephining  for  cerebral  abscess  after  otitis  media,  206,  207  • 
meningitis,  211;  sub-dural  abscess,  211;  percentage  of  recoveries  after 
removal  of  tongue  for  cancer,  360  ;  removal  of  deep-seated  growth  in  neck 
451 ;  wound  of  obturator  artery,  635 ;  method  of  radical  cure  of  umbilical 
hernia,  645  ;  method  in  inguinal  hernia,  667 ;  relief  of  distended  colon,  706 ; 
nephrectomy  for  ruptured  ureter,  752  ;  alteration  of  pulse  during  ligature 
of  renal  pedicle,  744;  on  the' advantage  of  exploring  kidneys  by  incision 
through  the  peritonaeum,  759  ;  operation  for  intussusception,  788  ;  mode  of 
removal  of  appendix,  798 ;  gastrojejunostomy,  929  ;  excision  of  hip  by 
anterior  incision,  1150;  flushing  gouge,  1151  ;  excision  of  knee,  1193,  Ir97; 
osteotomy  of  great  toe  for  bunion,  1274 

Babling,  on  appendicitis,  795  ;  perforation  of  gastric  ulcer,  805 

BAELOW  (Dr.  T.),  frequency  of  empyema  in  children,  572 

Baenaed  (Paris),  gunshot  injuries  of  intestine,  884 

BAETH,  necrotic  centre  in  kidney  as  a  result  of  puncture  in  nephrorraphy,  772 
Baetleet,  ligature  of  external  iliac,  593 

BAETON  (Dublin),  cesophagotomy,  458 ;  trephining  for  cranial  necrosis  and 
gummata,  235 

Baewell,  mortality  after  ligature  of  the  common  carotid  for  aneurism,  476; 
ligature  of  common  carotid,  482,  489;  ligature  of  first  part  of  subclavian,  50S  ; 
ox-aorta  ligatures,  521  ;  diagnosis  of  thoracic  aneurisms,  525  ;  ligature  in 
innominate  aneurism,  537  ;  supra-pubic  lithotomy  in  children,  1021 ;  oste- 
otomy, 1272 

Bassini,  method  of  radical  cure  of  hernia,  672,  673 

Battle,  removal  of  sarcoma  of  thyroid  gland,  442  ;  case  of  growth  in  kidney 
coexisting  with  stone  in  renal  pelvis  ;  case  of  operation  for  severe  injury  to 
intestine,  894 ;  treatment  of  tubercular  ulcer  of  bladder  by  supra-pubic 
cystotomy,  902 

BAUM,  stretching  facial  nerve,  265 

Bazeau,  successful  tracheotomy  in  two  infants,  385 

Beck  (M.),  on  arrest  of  middle  meningeal  haemorrhage,  186;  case  of  right-sided 

colotomy,  687 
Belpield,  on  prostatectomy,  984 

Bell,  J.  (Montreal),  the  appearance  of  a  tubercular  bladder,  9S0 

Bell  (Sir  C),  the  advanced  stage  of  breast  cancer,  567 

Bell  (John),  case  of  successful  tracheotomy  in  an  infant,  3S5 

Bell  (Boyes),  partial  excision  of  thumb,  12  .  . 

Bellamy,  mutilocular  hernial  sac,  637  ;  removal  of  growth  involving  brachial 

plexus,  453  ,  . 

Bennett  (W.  H.),  impulse  in  hernia,  625;  on  cleansing  the  peritonaeum,  , 

radical  cure  of  inguinal  hernia,  667  ;  radical  cure  of  femoral  hernia.  676 ; 

sub-phrenic  abscess,  S11  ;  supra-pubic  aspiration  of  bladder,  1025;  treatment 

of  varicocele,  1063,  1064,  1065  ;  injection  of  spina  bifida,  1292 
Bennett  (Dr.  Hughes),  case  of  trephining  for  growth  of  brain,  22S 
Bijbaed,  removal  of  parotid  growths,  276;  operation  for  naso-pharyngeal  polypus,  316 
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ess?  ptss^-ssS'  » tatorc»iar  brain  """^ 233 ; 

on  lumbar  nephrectomy,  755 
Beery,  position  of  internal  jugular  in  thymic ^^omy  434 
Bi dwell,  case  of  gastrojejunostomy  by  Halstead  s  metuou 
Bigelow,  litholapaxy,  1003,  1014  .        Konrinp.  on  artificial  limb,  45 

Bigg(H.),  on^«eoftTUtf10^a^^ 

Bier,  ligature  ot  internal  iliac  for  enlaigecl  piostate  oiu , im 

BILLYS,  mortality  after  trephining  for  t»»^0.^Sf  ^wth.,  276;  best 
BILLROTH,  conservative  surgery  of  the  hand  5  ,  . Pa™tlU J10W  operations, 
time  for  hare-lip  operations,  33 1  I  need  of  "peti'ion  ol  »  1  removal 
342  •  ligature  of  Unguals  preparatory  to  removal  of  the  tongue,  309  , 
of  thyroid  gland,  427.  433  ;  tracheotomy  in  thyroidectomy,  436,  ligature 
of  Unguals,  470,  473  i  pylorectomy  920  5 ^P^^'jJ^^.s  gall  bladder 
Binnie  (Kansas  City),  on  choledochotomy,  954,  955  >  on  murpny  s  g«m 

BlRcliER^TaTyng^tomy^or  recurrent  malignant  disease  of  the  thyroid,  413 
Bird  (Stockport),  partial  removal  of  scapula,  148 
Bishop  (Stanmore),  method  of  radical  cure  of  hernia  669 

Bond,  removal  of  encysted  calculus  by  supra-pubic  lithotomy,  933  »  suture  01 

bladder,  999  ;  supra-pubic  and  perineal  drainage  of  bladder,  1022 
Bouilly,  method  of  treating  gangrenous  intestine,  866 
Bourdillat.  site  of  lodgment  of  foreign  bodies  in  air  passages,  405 
Boyd  (Stanley),  successful  case  of  Maunseli's  enterorraphy  833,  »34 
Bowlby,  simulation  of  renal  calculus  by  interstitial  nephritis,  7^3  ;  successful 
operation  for  perforating  typhoid  ulcer,  813  !  on  secondary  nerve-suture, 

1282,  1286  ^    _    ,  .  tto„ 

Brashear,  an  early  American  Furneaux  Jordan  s  amputation  "0° 
Briddon,  nephrotomy  for  injury  to  kidney,  753  '■>  retention  of  Murphy  s  button 

in  cholecystenterostomy,  962 
Brinton,  on  intestinal  obstruction,  688,  689  _  _ 

Brinton  (Philadelphia),  on  amputation  through  knee-joint,  and  preservation  ot 

menisci,  1183 
Bristowb,  on  tracheal  and  laryngeal  dyspnoea,  402 

Brodie  (Sir  B.),  removal  of  breast  cancer,  56S;  "collar-like"  enlargement  of 

the  prostate,  982 
Brown,  repeated  aspiration  of  bladder,  1025 
Brown  (W.  H.),  intra-peritonseal  ligature  of  external  iliac,  615 
Brown  (Lennox),  differential  diagnosis  of  ulceration  of  the  larynx,  40b  ; 

partial  laryngectomy,  417  ,. 
Browne  (Buckston),  prostatectomy,  984  ;  encysted  stone  removed  bysupra-pubic 

lithotomy,  993 
Browne  (L.),  case  of  splenectomy,  940 
Bruce  (Dr.  M.),  growth  involving  brachial  plexus,  453 
Bruns  (Tubingen),  excision  of  hip,  1145,  1152  ;  of  knee,  1190 
Bryant  (T.),  tracheotomy  tubes,  389  ;  urgent  dyspnoea  in  goitre,  427  ;  mortality 
after  removal  of  breast,  566 ;  on  lumbar  colotomy,  687,  691,  693,  694  ; 
on  iliac  colotomy,  700 ;  splenectomy,  941  ;  sudden  death  during  tapping 
a  hydatid  cyst,  943 ;  a  mode  of  detaching  bladder  growths,  974  ;  removal  of 
fibrous  polypus  from  bladder,  979  ;  success  of  internal  lithotomy  in  male 
children,  1016  ;  dilatation  of  female  urethra  for  removal  of  stone,  1018;  punc- 
ture of  bladder  per  rectum,  1027  ;  amputation  by  S.  Smith's  method,  1182 
Bryant  (New  York),  ligature  of  external  carotid,  494,  495  ;  position  of 

vermiform  appendix,  795 
Bryden,  a  case  of  cerebellar  abscess,  207 

Buchanan,  plastic  operation  on  lip,  344;  the  different  forms  of  dyspnoea  in 

croup,  386,  387  ;  tracheotomy,  386,  390 
Buck  (Dr.  G.),  early  advocacy,  in  America,  of  resort  to  operation  in  appendicitis,  S02 
Bull  (New  York),  on  results  of  radical  cure  of  hernia, 650 ;  case  of  pylorectomy 

and  gastro-duodenostomy,  925  ;  injection  of  hydroceles  with  carbolic  acid, 

I055  .  . 

Busch,  vermiform  appendix  in  sac  of  hernia,  657 

Butcher,  ligature  of  radial,  49  ;  removal  of  deep-seated  growth  in  neck,  450  ; 

ligature  of  common  carotid  for  cut  throat,  474 
Butler,  suppression  of  urine  after  injury  to  kidney,  741 
Butler-Smythe,  fatal  haemorrhage  from  renal  calculus,  784 
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BuTLiiN,  permanency  of  cures  after  removal  of  tongue,  361  ;  case  of  Kocber'a 
method  of  removal  of  tongue,  373  ;  new  growths  of  tonsil,  377  ;  removal  of 
upper  jaw,  307,  308  ;  sarcoma  of  lower  jaw,  320;  question  of  need  of 
thorough  or  extensive  operations  in  breast  cancer,  e48  «r  HaW 
tampon-cannula,  414  i  modified  laryngectomy,  419;  malignant  disease  0f 
thyroid  and  thyroidectomy,  442  ;  case  of  uisophagotomy,  460  ;  neuralgia  r,f 
testicle  due  to  renal  calculus,  717  ;  mortality  after  nephrectomy  for  mali^i  in. 
disease,  749;  statistics  of  resection  of  intestine  for  growtli  8<4-  case  of 
gastrostomy  where  intense  pain  followed  feeding,  908;  statistics  of 
pylorectomy,  916  ;  after-treatment  of  pylorectomy,  922  ;  diagnosis  of  enlame 
ment  of  testicle,  1066  ;  mortality  after  partial  excision  of  the  rectum,  1084  " 

CAB2ir'JC1alGuluS  in,  Ureter'  742'  744  :  arrest  of  haemorrhage  after  the  removal  of 
bladder  growths,  976 

Caddy,  removal  of  clavicle,  158 

Cadge,  mode  of  holding  the  curved  staff  in  lateral  lithotomy,  986  •  difficulty 
in  entering  the  bladder  of  little  children,  989;  wound  of  rectum  in  lateral 
lithotomy,  990 ;  extraction  of  stone,  991  ;  recurrence  of  stone  after 
lithotomy,  1008 ;  size  of  stone  suited  to  lateral  lithotomy,  992  ;  median 
lithotomy,  1001  ;  stones  suited  to  lithotrity,  1004  ;  sacculated  bladder  and 
lithotnty,  1006  ;  condition  of  kidneys  and  lithotrity,  1006 ;  recurrence  of 
stone  after  lithotrity,  1007 

Caied,  on  enterorraphy,  829  ;  cases  of  resection  of  intestine,  861,  862  ;  mode  of 
resection,  864,  865  ;  case  of  pancreatic  cyst,  968 

Callisen's  colotomy,  681,  691 

Campbell,  on  repetition  of  aspiration  for  retention  of  urine,  1025 

Campbell  de  Morgan,  neurectomy  of  spinal  accessory,  463 

Campenon,  method  of  removal  of  rectum  from  vagina,  1095 

Cameron  (Huddersfield),  the  fluid  of  tubercular  peritonitis,  821 

Carden,  amputation  above  knee-joint,  1 175 

Carnochan,  neurectomy  of  second  division  of  fifth  nerve,  255 

Caee,  intubation  of  larynx,  829 

Caetee  (Dr.),  galvano-puncture  of  aneurism,  544 

Caselli,  partial  laryngectomy,  413 

Cathcaet,  case  of  pancreatic  cyst,  966, 968 ;  drainage  of  bladder  by  syphonage,  977 
Cayley,  thoracic  aneurism  treated  by  the  introduction  of  wire,  540  ;  case  of 

exploration  of  a  lung  cavity,  585 
Championnieeb  (Lucas),  radical  cure  of  umbilical  hernia,  680 
Champnbys,  emphysema  after  tracheotomy,  397  ;  on  frequent  resort  to  removal 

of  uterine  appendages,  11 14 
Chauvel,  restoration  of  upper  lip,  345 

Chavasse,  interscapulo-thoracic  amputation,  153,  156;  neurectomy  of  second 

division  of  fifth  nerve,  255  ;  method  of  gastrostomy,  901 
Cheevees,  removal  of  tonsil,  378 

Cheyne  (Watson),  reduction  of  old  dislocation  of  shoulder  after  division  of 

muscles,  135  ;  method  of  radical  cure  of  femoral  hernia,  677 
Chipatjlt,  laminectomy,  1295 

Chopaet,  restoration  of  lower  lip,  345  ;  amputation,  1258 
Chtjbch,  tooth-plate  in  oesophagus,  456 
Chtjbton  (Dr.),  on  thoracic  aneurisms,  53S 
ClNlSELLl,  galvano-puncture  of  aneurism,  544 

Claek(  LEGEOS),ligature  of  common  carotid  for  punctured  wound  at  angle  of  jaw,  479 
Clarke  (Bruce),  on  hydronephrosis  simulating  renal  calculus,  721  ;  case  of 

nephrolithotomy,  729  ;  dislocation  of  kidney,  773  ;  bladder-speculum,  973  ; 

treatment  of  wound  of  peritonaeum  in  supra-pubic  lithotomy,  1001 
Clemot,  operation  for  hare-lip,  337 

Clutton,  erasion  of  elbow-joint,  77  ;  neurectomy  of  second  division  of  fifth 
nerve,  253  ;  treatment  of  thyroid  cysts,  465  ;  case  of  femoral  aneurism. 
592  ;  case  of  Meckel's  diverticulum  successfully  treated  by  abdominal 
section,  784  ;  successful  operation  for  gallstone  obstructing  intestine,  790: 
erasion  of  ankle  joint,  1248  ;  case  of  spina  bifida,  1292 

Coates,  injection  of  nasvi,  282 

Cock,  oesopkagotomy,  457  ;  perineal  section,  1033 

Cocks,  obstruction  of  tracheotomy  tubes,  392 

Cohen,  foreign  bodies  in  bronchi,  405  ;  condition  of  patient  after  laryngectomy, 
411  ;  modified  laryngectomy,  419  ;  artificial  larynx,  422 
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Colby  (New  York),  on  ISassini's  method  of  radical  cure  of  hernia,  649 

artery  combined  with  fracture 

Cooper  A"),  on  trephining,  176  ;  ligatured  external  iliac,  595,  59«  I  ligature 

of  abdominal  aorta,  621 
Copeman  (Dr.),  on  venisection,  S2 
Coppingek  successful  ligature  of  innominate,  520 

Corke,  case  of  supra-pubic  lithotomy  for  cysted  stone,  993    , 

Couper,  removal  of  iron  spike  from  brain,  217  ;  obstinate  vomiting  after  colo 
tomy,  520 

Coupland,  inherent  weakness  of  caecum,  696 
COURVOISIER,  method  of  gastrojejunostomy,  933 
CRAMPTON  (Sir  P.),  ligature  of  common  iliac,  491 
Crede,  thyroidectomy  and  myxoedema,  432 

Creighton,  on  cancer  of  breast,  549  t 

Cripps  (EL)  modification  of  Aveling's  method  of  transfixion,  87  ;  ligature  of  the 
external  carotid,  490,  49!  ;  oololomy.  702  703,  7f,  7^,  7"  5  eamiMtem  of 
intestine  in  operation  for  obstruction,  780  :  mode  of  opening  the  bo^|  in 
enterostomy,  823;  sloughing  of  intestine  after  use  of  Murphy  s  button 
844  •  precaution  in  dividing  certain  anal  fistulas  in  women  1073  ;  importance 
of  examining  patients  before  operations,  1076  ;  division  of  sphincter,  oM  , 
excision  of  rectum,  1084,  1085,  1086,  1089;  ^dominal  hysterectomy,  1 122 
treatment  of  wound  of  femoral  artery,  1160,  1166,  11G7  ;  treatment  of  wounds 
of  posterior  tibial  artery,  12 1 5  ,  , 

Croft,  successful  tracheotomy  in  an  infant,  385  ;  hydronephrosis  treated  by 
aspiration,  748  ;  successful  operation  for  rupture  of  intestine,  693,  695 

Cullingworth,  calculi  in  ureter,  744  1  „+.„„,,,  wit-h 

Curling,  iliac  colotomy  in  malformation  of  rectum,  686;  case  of  colotomy  witn 
an  empty  colon,  695  ;  castration  for  soft  cancer,  1067  ;  importance  of  after- 
treatment  of  anal  fistula,  1075  ;  division  of  sphincter  in  anal  fissure,  10S1 

Curtis  (New  York),  rupture  of  intestine,  S92  ; 

Czerny,  removal  of  tonsil,  380;  case  of  extra-laryngeal  malignant  disease,  409, 
case  of  (Esophagectomy,  460 ;  ligature  of  abdominal  aorta  for  haemorrhage 
from  gunshot  wound,  622  ;  for  haemorrhage  during  nephrectomy,  760  ;  results 
of  excision  of  rectum,  1085 

Czerny-Lembert  suture,  830 

D ALTON  (St.  Louis),  successful  suture  of  gunshot  wounds  of  stomach  and  liver,  884 
Davies-Colley,  a  cause  of  difficulty  in  reduction  of  dislocated  finger,  14  ;  partial 
resection  of  head  of  humerus,  140  ;  method  of  excising  nasvi,  281  ;  operation 
for  cleft  palate,  355  ;  colotomy  in  two  stages,  use  of  pins  in,  694 ;  closure  ot 
gastric  fistula  after  gastrostomy,  909  ;  diagnosis  of  growths  of  bladder,  970  ; 
circumcision,  1045  ;  removal  of  varicose  veins,  1232 
DAVY,  lever,  1133  ;  operation  for  inveterate  talipes,  1256,  1258 
Day,  case  of  removal  of  very  large  renal  calculus,  732 
Day  (Harlow),  case  of  vesical  calculus  in  a  pregnant  woman,  1019 
Deaver,  embarrassed  respiration  during  laminectomy,  1298 
Delegarde,  suture  of  tendons  in  Chopart's  amputation,  1259 
DELfiPlNE,  tendon  ligatures,  524 

Denonvilliers,  partial  rhinoplasty  by  lateral  flap,  294 

Dennis,  need  of  thorough  removal  of  breast,  550  ;  ligature  of  internal  iliac  by 

abdominal  section,  611 
Dent,  on  tendon  ligatures,  524 
Dewes,  sudden  dyspnoea  in  goitre,  426 

Dickinson,  secondary  deposits  in  malignant  disease  of  the  kidney,  749 
Didot,  operation  for  webbed  fingers,  19 

Diepfenbach,  incision  for  removal  of  upper  jaw  305  ;  restoration  of  upper  lip,  345 

Dietrich,  ligature  of  vertebral  artery,  506 

Diver,  gangrene  after  ligature  of  external  iliac,  592 

Dobson,  early  suggestion  of  operation  for  perforating  gastric  ulcer,  S05 

Dominick,  excision  of  elbow  in  Franco-G-erman  War,  75 

DorAN,  cleansing  of  sponges,  1106  ;  incision  in  ovariotomy,  1107  ;  treatment  of 

ovarian  pedicle,  11 10  ;  removal  of  uterine  appendages,  11 16 
Drummond,  clinical  aspects  of  movable  kidney,  770 
Dubreuil,  amputation  of  wrist,  48 
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Dufpin  (Dr.),  explanation  of  03dema  of  the  lungs  occasionally  seen  after  tannine 
the  chest,  571  '  1 1  & 

Dumreicher,  importance  of  counting  ribs  previous  to  operation  on  kidnev  t>* 
Duncan  (J.),  electrolysis  of  najvi,  278,  280  '  4 

Duncan  (M.),  aching  kidney,  722 

Dunn  (L.  A.),  successful  operation  for  perforating  gastric  ulcer,  806 
Duplay,  operation  for  hypospadias,  1042;  for  epispadias,  1044 
Dupuytren,  traumatic  cerebral  abscess,  171  ;  wound  of  obturator  artery  6ie  • 

wound  of  posterior  tibial  artery,  1215  'Mi 
Durham  (A.  E.),  needles  for  cleft  palate,  348  ;  raspatories  for  hard  palate.  352  •  tra- 

cheotomy  tubes,  389,442  ;  oesophagus  bougies,  898 ;  electrolysis  of  hydatids,  945 

Echevebhia,  exostosis  in  traumatic  epilepsy,  193;  old  blood  clot  in  traumatic 

epilepsy,  194 
Edgeworth.  diagnosis  of  cerebellar  abscess,  199 

Edmunds,  ligature  best  suited  to  large  trunks,  523  ;  best  means  of  uniting 
intestine,  852  6 

Erichsen  (Sir  J.  E.),  tendons  met  with  in  wrist  excision,  37  ;  amputation  at 
shoulder-joint  for  axillary  aneurism,  117,  118;  excision  of  shoulder-joint 
132  ;  treatment  of  salivary  fistula,  268 ;  ligature  of  subclavian,  508,  515,  517  • 
mortality  after  removal  of  breast,  572 ;  old  operation  for  ligature  of  tbe 
common  carotid,  488  ;  sac  of  femoral  hernia,  629  ;  sign  of  encysted  stone 
986 ;  size  of  stone  and  lateral  lithotomy,  992  ;  rectangular  staff,  1002  •' 
dilatation  of  female  urethra  for  removal  of  stone,  1018  ;  ligature  of  common 
femoral  for  aneurism,  n  60 

Elliot,  Dr.  J.  W.  (Boston),  choledochotomy,  953,  954  ;  criticism  on  cholecysten- 
terostomy,  960 

Emmet,  calculus  in  ureter,  744 

Esmarch,  operation  for  fixity  of  lower  jaw,  329 

Estlander,  on  resection  of  ribs  for  empyema,  580 

Eve,  fishbone  in  oesophagus,  458 ;  successful  operation  for  intestinal  obstruction 
by  gallstone,  790;  case  of  perforating  duodenal  ulcer,  811 

Ewart,  case  of  subphrenic  abscess,  811 

Ewens,  cuneiform  tarsectomy,  1257 

Farabeuf,  method  of  amputation  at  metatarso-phalangeal  joint  of  finger,  9 ; 
amputation  at  shoulder  joint,  123;  excision  of  shoulder-joint,  144;  ligature 
of  anterior  tibial,  1222  ;  method  of  sub-astragaloid  amputation,  1244 

Fagge,  site  of  stricture  in  chronic  obstruction,  688,  689 ;  value  of  solvent  treat- 
ment of  renal  calculi,  720  ;  early  tubercular  disease  of  kidney,  747  ;  intus- 
susception, 786  ;  question  of  occurrence  of  idiopathic  purulent  peri- 
tonitis, 813  ;  puncture  of  hydatids  of  liver,  942;  electrolysis,  945 

Faulds  (Glasgow),  mental  aberration  after  castration  for  enlarged  prostate,  1069 

F^lizet,  tendon-suture,  28 

Fengee,  exploration  of  tranmatic  cerebral  abscess,  190  ;  resection  of  ribs,  579 ; 
drainage  of  lung  cavities,  583,  585  ;  operations  on  ureter,  749 

Fenwick  (H. ),  on  a  possible  danger  of  removing  bladder  growths  with  the  forceps, 
976  ;  successful  case  of  partial  resection  of  bladder,  977  ;  danger  of  distend- 
ing tubercular  bladders,  479  ;  "  solitary  "  ulcer  of  bladder,  982  ;  on  castration 
for  enlarged  prostate,  1069 

Feegusson  (Sir  W.),  removal  of  metacarpal  bone  of  thumb,  13;  specimen  of 
excised  wrist,  45  ;  removal  of  scapula,  147,  152 ;  incision  for  removal  of 
upper  jaw,  305;  date  of  operation  in  hare-lip,  331;  treatment  of  inter- 
maxillary bone  in  hare-lip,  342 ;  operation  for  cleft  palate,  354 ;  case  of 
aneurism  by  anastomosis  of  face  and  scalp,  493 ;  best  form  of  anenrism- 
needle,  512  ;  difficulty  in  entering  the  bladder  in  little  children,  9S9;  litho- 
tomy or  lithotrity,  1004 

Fillenbaum  (V. ),  tendon-suture,  28 

Finney  (Baltimore),  case  of  volvulus  twice  successfully  submitted  to  operation.  7S9 
Fischee  (Breslau),  case  of  imperfect  removal  of  brain  growth  with  benefit,  252 
Fluheer,  successful  removal  of  bullet  from  brain,  216 
Footner,  case  of  removal  of  large  renal  calculus,  731 

Forster  (Cooper),  useful  flail-joint  after  excision  of  elbow,  77  ;  avulsion  of 

naso-pharyngeal  polypus,  310  ;  successful  tracheotomy  in  an  infant,  3S5 
Foster  (Sir  B. ),  embolism  after  paracentesis  of  chest,  571 
FOULIS,  laryngectomy,  412  ;  artificial  larynx,  422 
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Fowler  (D,  G.),  modified  laryngectomy,  4^9;  appendicitis,  795,  796,  797,  79«, 

Sox,  804  ;  wiring  ununited  fracture  of  patella,  1205,  1-06 
Fox,  hemorrhage  during  removal  of  bronchocele,  428 

FraNKEL,  laryngeal  carcinoma,  408  Haeedorn's  method  of  entero- 

Franks  (Kendall),  friable  renal  calculus,  727,  on  f^f^Jreta's  operation  for 

rraphy,  830;   successful  colectomy,  860,   case  or  uuieui  * 

stricture  low  down  in  the  oesophagus,  907 

Freyer,  litholopaxy,  ion   „ 

Fuller,  Dr.  E.  (New  York),  method  of  prostatectomy,  9M  g 
FURBRINGER,  tapping  spinal  theca  in  diagnosis  of  ^^^b^ot^ 
Furneaux  Jordan,  removal  of  nasopharyngeal  polypu*,  314  ,  metnoa  01  1 

tation  at  shoulder-joint,  131  ;  at  hip- joint,  1 131,  "35 

Gairdner,  paroxysmal  dyspnoea  from  compression  of  V^nu^j^vs,^ 
Galabin,  case  of  vaginal  lithotomy,  1018;  operation  for  ruptuied  perineum, 

partial,  1100;  complete,  1102 
Galbraith,  nerve  implantation,  1284 
Gamgee,  traumatic  cerebral  abscess,  190 

Gant,  osteotomy,  126S   „„ooo  r,f  r>or- 

Gerster,  case  of  unilateral  laryngectomy  for  sarcoma,  417  ;  some  cases  ot  per 
forating  appendicitis,  Soi  ;  on  methods  of  high  removal  of  rectum,  1095,  1097 
Gibb  (Sir  D.),  removal  of  isthmus  of  enlarged  thyroid,  438 

Gibney  (Dr.  V.  P.),  on  operative  interference  in  congenital  dislocation  ot  nip,  1150 
Gilford  (H.),  method  of  nephrorraphy,  772 

GlRALDiiS,  position  of  the  sigmoid  colon  in  imperforate  rectum,  680 

Gluck,  "distance  sutures,"  in  union  of  tendons,  31  ;  transplantation  ot  nerve  in 
nerve  suture,  1284  .  ,       ,  . 

Godlee,  removal  of  cerebral  glioma,  228 ;  stretching  facial  nerve,  2b5,  207  , 
injury  to  cervical  sympathetic,  452  ;  cerebral  abscess  in  empyema,  577  5  re- 
section of  ribs,  579  ;  drainage  of  lung  cavities,  583,  584,  5»5>  580  ;  paracen- 
tesis pericardii,  589 ;  case  of  obturator  hernia,  647 ;  renal  colic,  723  ;  calculi 
in  ureters,  742  ;  drainage  of  hepatic  abscess  through  chest,  946 ;  on  position 
of  patient  in  Kraske's  operation,  1091 

Golding-Bird,  removal  of  tonsil  growth  by  Cheevers'  method,  379 ;  thyrotomy, 
382  ;  tracheal  dilator,  391,  398  ;  jejunostomy,  937  !  operation  for  sacro-Uiac 
disease,  x.129  ;  trans-patellar  method  of  excision  of  knee,  1193 

Goodall  (Dr.),  on  question  of  operation  in  perforating  typhoid  ulcer,  812 

Goodall,  lodgment  of  foreign  bodies  in  bronchi,  405 

Goodhart,  carcinoma  of  oesophagus,  460  ;  empyema  in  children,  570  ;  Margate 
air  for  empyema,  576  ;  site  of  tapping  or  incising  the  pericardium,  5S8  ;  case 
of  renal  calculus,  733  ;  inflation  in  intussusception,  786 

Gostling,  "  distance  sutures  "  in  union  of  tendons,  31 

Gould  (A.  P.),  reduction  of  old  dislocation  of  shoulder  by  operation,  135  ;  ex- 
ploration of  lung  cavity,  585;  on  perforating  gastric  ulcer,  805,  807,  811 
comparison  of  pyloroplasty  with  Loreta's  operation,  914 ;  case  of  persistent 
sinus  after  operation  on  pancreatic  cyst,  968  ;  entire  removal  of  penis,  1050 

Goyraud,  open  method  of  division  of  contracted  palmar  fascia,  22 

Grant,  differential  diagnosis  of  ulceration  of  larynx,  408 

Green,  case  of  ligature  of  subclavian,  511 

Green  (King),  tracheotomy  after  gastrostomy,  S96 

Gritti,  amputation  through  condyles  of  femur,  11 76 

Gross,  stages  of  carcinoma  of  breast,  566 

Guersun,  mode  of  dealing  with  end  of  rectum  after  high  removal,  1094 
Gunn,  a  result  of  delayed  operations  for  depressed  fractures  of  skull,  167 
Gussenbauer,  high  tracheotomy  before  laryngectomy,  413 ;  resection  of  rib 
before  incising  pericardium,  590  ;  peritonaeum  adherent  to  pubes  in  supra- 
pubic lithotomy,  1000 
Guthrie,  ligature  of  common  carotid  for  cut  throat,  474  ;  ligature  of  common 
iliac  for  pulsating  malignant  growth  of  buttock,  604 ;  method  of  amputa- 
tion at  hip-joint,  1x39 
Guyon,  importance  of  site  of  bladder  growths,  970  ;  preponderance  of  malignant 
bladder  growths,  971  ;  use  of  cautery  in  removal  of  bladder  growths,  976  ; 
structure  of  rectal  bag,  994  ;  over-distension  of  rectal  bag,  995  ;  over-injec- 
tion of  bladder,  996 ;  profuse  biemorrhage  during  supra-pubic  lithotomy,  <  11 18 


Hacker  (Von),  method  of  gastrojejunostomy,  933 
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Hadden,  myxedema  after  thyroidectomy,  410 
Hagedorn,  method  of  enterorraphy,  830 
Hagenbacii,  mode  of  treating  strictures  of  oesophagus  qo8 
Haggard,  successful  case  of  Loreta's  operation,  913 
Hague,  repeated  aspiration  in  distension  of  bladder  1021; 

Haiin,  tampon-cannula  414;  statistics  of  operations  for  malignant  disease  nf 
larynx,  409  J  partial  laryngectomy,  417  ;  method  of  gastrostomy  906  cases 
of  jejunostomy,  937  b  y  u  >  ca&t& 

2tw  (fe  m0,  °v  6  £a  Pei;foi;ating  gastri°  "leer  recovering  without  operation  806 
Hall,  Dr.  (New  York),  calculus  in  ureter,  402  1  ' 600 

Hall  (Dr.  Havilland),  laryngeal  and  tracheal  dyspnoea,  742 

Halstead  (Baltimore),  method  of  removal  of  breast,  546  552,  561  ;  method  of 
radical  cure  of  hernia  669.  673  ;  method  of  intestinal  suture,  S3?;  method 
of  lateral  anastomosis,  876  ;  method  of  suture  in  gastrojejunostomy  £x 

Hamilton  (New  York),  operation  in  gunshot  injuries  of  abdomen,  883 ; 

Hardie,  division  of  contracted  palmar  fascia  by  the  open  method,  22  ;  method 

of  passing  sutures  in  cleft  palate  operations,  3 so 
Hare  (Dr),  on  venisection,  81 

Harris  (Chicago),  treatment  of  old  traumatic  dislocations  of  hip,  11 « 

HARRisoN.caseoflong-continuedhajmaturiafrombladdergrowth.gegiripidlyfatal 
hemorrhage  from  bladder  growth,  979;  forceps  for  removal  of  bladder  growths 
974  5  Mhotrity  in  trabeculated  bladder,  ioIO  ;  puncture  of  bladder  through 
prostate  1027,  cystotomy  curative  in  some  forms  of  irritable  bladder,  1021 

Harrison  (Damer),  case  of  nerve-grafting  1285 

Hart  (and  Barboub),  vesical  calculus  formed  round  a  hair-pin,  1018  ;  removal  of 
uterine  appendages,  1 1 14  UI 
Hartley,  intra-cranial  neurectomy  of  third  division  of  fifth  nerve,  263 
Haslam,  question  of  colotomy  before  excision  of  rectum,  1097 
Hatch,  case  of  splenectomy,  941 

Ha  ward  (W.),defectivespeechaftercleftpalate  operations,  357  ;  ligature  of  lingual 

tor  recurrent  epithelioma  of  tongue,  470 ;  case  of  calculous  pyelitis,  736 
Hawkins  (Dr.  H.  P.),  on  tubercular  peritonitis,  821 
Hawkins  (Oesar),  successful  castration  for  malignant  disease,  1066 
Hayes,  bobbin,  839 

Hayes  (Rochester,  U.S.),  periosteal  grafting  in  spina  bifida,  1292 

Heath  (C),  ligature  of  brachial  in  middle  of  arm,  96  ;  amputation  at  shoulder- 
joint  for  gangrene,  116;  for  subclavian  aneurism,  117;  treatment  of  sub- 
clavian aneurism  by  introduction  of  needles,  117,  541 ;  recurrent  sarcoma  of 
shoulder,  157  ;  cylindrical  carcinoma  of  upper  jaw,  301  ;  removal  of  lower 
jaw,  321  ;  partial  operations  on  lower  jaw,  321  ;  ankylosis  of  jaw,  327,  329; 
arrest  of  haamorrhage  from  tongue,  368  ;  aneurism  of  external  carotid,  477  ; 
diagnosis  of  thoracic  aneurism,  535  ;  after-treatment  of  colotomy,  705  ;  on 
the  value  of  statistics,  711  ;  case  of  nerve  grafting,  1285 

Heath  (F.  A),  benefit  from  imperfect  operation  for  growth  of  brain,  252 

Heidenhain,  on  carcinoma  of  breast,  550 

Helperich,  partial  retention  of  symphysis  in  operations  on  bladder,  978 ;  in- 
jection of  hydrocele  with  carbolic  acid,  1055 
Hergott,  case  of  naso-pharyngeal  polypus,  314 

Hewitt  (F.  W.),  administration  of  anaesthetics  in  head  injuries,  243  ;  gag.  366 
Hewson,  comparison  of  Syme's  and  Pirogoff's  amputation,  1240 
Hey,  amputation,  1262 

Hicks  (B.),  addition  of  sodium  phosphate  to  blood  before  transfusion,  89 

Hill  (B.),  internal  urethrotomy,  1037,  1038,  1040;  mode  of  injecting  hydroceles 

with  carbolic  acid,  1056 
Hilton,  rest  in  treatment  of  tubercular  glands,  454  ;  ligature  of  common  carotid 

for  punctured  wound  of  neck,  474  ;  case  of  double  aneurism,  inguinal  and 

popliteal,  cured  by  pressure,  592  ;  case  of  obturator  hernia,  647  ;  white  line, 

1080  ;  operation  for  anal  fissure,  1081 
Hingston  (Montreal),  structure  of  stone  and  lithotrity,  1004 
Hochenegg,  mode  of  dealing  with  end  of  rectum  after  high  removal,  1095 
Hoffa  (Wurzburg),  operation  for  congenital  dislocation  of  hip,  1154,  H55> 

1 1 56  ;  shortening  in  disease  and  excision  of  knee,  1 195 
Holden,  amputation  at  shoulder-joint  for  subclavian  aneurism,  117  ;  ilio-femoral 

aneurism,  592 

Holl,  importance  of  counting  the  ribs  before  lumbar  operations  on  kidney,  724 
Hollister,  damage  of  lung  cavities,  583 


INDEX  OF  NAMES.  J3°7 

Holmes,  case  of  excision  of  both  elbows,  67  :  *«g^S^SSSS S 
at  bend  of  elbow,  91  !  suggested  excision  of  ^?™^£m5?S  be- 
location    m  :  on  the  sub-periosteal  method,  142,  trepnining  ior  pu» 

wee?skui3|nd  dura  raater.^S  ;  ^^^^^T^eel^A 
340;  foreign  bodies  in  larynx,  382;  case  of  laryngectomy  jo8  ,  deep  seated. 

growths  of  the  neck,  449,  45 1  !  cases  of  hga tur°  °*  °°m£™  Maxillary 
wound  or  aneurism  of  vertebral,  504  5  liRaturo  of  ^^..^^re  i„ 
aneurism,  50S  ;  ligature  of  innominate,  525  S  choice  of  vessel  for  ligature  in 
aortic  and  innominate  aneurism,  53^.  539!  ^tj  LS'aT 
femoral  aneurism;  591,  600;  gluteal  aneurism  617;  ^^^Ki^of 
colotomy  for  vesicointestinal  hernia,  685  ;  Loreta's  °Per^^ 
the  pylorus,  912;  ligature  of  common  femoral  1 .100;  cond  tion  °*  ™?  lm° 
aftei  excision  of  the  hip,  1144,  after  excision  of  the  knee,  1 185,  excision  or 
astragalus,  1245  ;  excision  of  the  os  calcis,  1251 

Holt,  aneurism  of  brachial,  107 

Holthouse,  removal  of  thyroid  isthmus,  438 

Hopkins,  conical  trephine,  174  ,    r>„„i--.  moHind 

Horrocks  (Bradford),  successful  case  of  resection  of  intestine  by  Paul  s  metfioa, 

Horsley,  scalp-flap  in  trephining,  244  ;  operation  in  third  division  of  fifth  nerve, 
257,  262  ;  removal  of  tubercular  growths  from  brain,  232,  233 ;  removal  01 
cerebral  gummata,  234  ;  on  linear  craniectomy,  239  ;  myxcedema  after  tnyroia- 
ectomy,  429  ;  nerve  stretching  for  reflex  epilepsy  ;  1287  for  infantile  paralysis, 
1287  ;  trephining  spinal  column  for  growth,  1296  111  = 

Howse,  hemorrhage  from  middle  meningeal,  186;  detection  of  renal  calculus, 
725  ;  intussusception,  786  ;  gastrostomy,  899,  900,  9°i  !  circumcision,  1045  , 
antiseptic  excision  of  varicocele,  1062;  excision  of  knee,  1185,  1167,  119°  > 
splint  for,  11 98  ;  sequestrotomy,  1228  . 

Hueteb,  excision  of  elbow-joint  by  lateral  incisions,  74;  stretching  tacial  nerve, 
265 

Hugenin,  temperature  in  traumatic  cerebral  abcess,  189 

Hulke,  traumatic  cerebral  abscess,  181,  189,  191  ;  traumatic  epilepsy,  199  5 
removal  of  foreign  body  from  bronchus,  406  ;  treatment  of  wounded  obtura- 
tor artery,  636 
Hume,  method  of  nephrectomy,  763 
Humphry  (Sir  G.),  encysted  calculus.  985 
Hunter  (Dr.  W. ),  on  saline  infusion,  85  ;  on  transfusion,  87 
Hunter  (John),  treatment  of  some  cases  of  stricture  by  supra-pubic  cystotomy, 
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HURRY,  a  cause  of  sudden  dyspnoea  in  bronchocele,  436 
Hutchinson,  specimen  of  partially  excised  wrist,  45  ;  excision  of  shoulder  tor 
growths,  136;  arrest  of  haemorrhage  in  removal  of  scalp-growths,  162 ; 
trephining  for  pus  between  the  skull  and  dura  mater,  178 ;  pupil  in  middle 
meningeal  hemorrhage,  184;  operative  treatment  of  lupus,  269;  need  of 
early  operation  in  tongue  cancer,  361;  advocacy  of  ecraseur,  374 ;  intus- 
susception, 786,  787  ;  abdominal  taxis,  792  ;  question  of  operation  in  acute 
intestinal  obstruction,  792,  793 
Irish  surgeons,  ligature  of  common  femoral  for  aneurism,  1160,  1162 
Iversen  (Copenhagen),  on  excision  of  rectum,  1085 

Jackson  (Dr.  Hughlings),  epilepsy,  192,  233 
Jalaguier,  drainage  by  gauze,  817 
James,  ligature  of  abdominal  aorta,  623 

Jesset,  removal  of  clavicle  for  growth,  158  ;  of  deep-seated  cervical  growths,449  ; 
method  of  gastrostomy,  901  ;  pylorectomy  combined  with  gastro-duodenos- 
tomy,  901  ;  cases  of  gastrojejunostomy,  930,  jejunostomy,  937 

Jessop,  interscapulo-thoracic  amputation,  157  ;  colotomy,  696  ;  prostatectomy 
forceps,  984 

Johnson  (SirG.),  trismus  and  neuralgia  from  painful  scar,  197 

Johnson  (H.),  ligature  of  common  carotid  for  haemorrhage  from  bleeding 

wound  inside  mouth,  479 
Johnson  (Raymond),  on  malignant  disease  of  breast,  549 

Jones  (JR.),  case  of  intestinal  obstruction  by  band,  780  ;  operation  for  joints  in 

infantile  paralysis,  1189 
Jones  (S.),    removal  of  sarcoma  of  thyroid,  442;  removal  of  isthmus  for 

enlarged  thyroid,  438 
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Jones  (T.)i  case  of  nephrolithotomy,  726 
Jowkks  (Brighton),  successful  operation  on  gastric  ulcer,  808 

Kaiser,  statistics  of  operations  for  perforative  peritonitis,  816 
KAMMBBHR,  failure  of  Murphy's  button  to  pass,  845  j  on  suture  of  femoral 
1 158 

Karewski,  puncture  of  stomach  in  exposing  pancreatic  cyst,  967 
KEEGAN,  method  of  rhinoplasty,  293  ;  litholopaxy  in  boys,  1015 
Keen,  tendon-lengthening,  30  •  ligature  of  axillary  artery  prior  to  amputation 
at  the  shoulder-joint,  120;  interscapulo-tboracic  amputation,  157  ;  removal 
of  growth  from  dura  raater,  232  ;  a  danger  of  exploring  brain  with  needle 
246  ;  mode  of  marking  site  of  trephining,  248  ;  excision  of  cortex  centres  for 
epilepsy,  248  ;  cases  of  injury  to  thoracic  duct,  452  ;  resection  of  branches 
of  upper  cervical  nerves,  465  ;  case  of  abdominal  section  for  gunshot  wound 
SS4  ;  contraction  of  opening  after  use  of  Murphy's  button,  843  ;  Witzel's 
method  of  gastrostomy,  904 ;  alteration  of  blood  in  long-continued  jaundice 
961  ;  removal  of  part  of  liver,  964 ;  suggestion  of  injection  of  air  in  cases  of 
ruptured  bladder,  1023 
Keetley,  criticism  on  proposal  of  abdominal  section  as  routine  treatment  for 
strangulated  hernia?,  649  ;  radical  cure  of  umbilical  hernia,  679 ;  case  of 
nephrolithotomy,  735  ;  partial  nephrectomy  for  injury,  766 
Keiir,  cholelithotrity,  952 

Kelsey,  on  sutures  in  resection  of  rectum,  1089  ;  method  of  using  Kraske's 

method,  1091,  1092,  1093,  1094 
Keyes,  method  of  arresting  hemorrhage  after  removal  ot  bladder  growths,  976  ; 

on  getting  rid  of  air  from  bladder  during  evacuation  in  litholopaxy,  ion; 

removal  of  last  fragment,  10 13 
Kirkham,  successful  removal  of  calculus  from  ureter,  743 

Kirmisson,  injury  to  femoral  vein  during  removal  of  growths  from  Scarpa's 
triangle,  n  50 

Knaggs  (R.  L.),  successful  operation  for  tubercular  peritonitis,  821 

Kocheb,  method  of  tongue  removal,  371  ;  myxcedema  after  thyroidectomy,  430; 
injury  to  vertebral  artery,  503  ;  radical  cure  of  hernia,  674,  676  ;  pylorec- 
tomy  combined  with  gastro-duodenostomy,  923  ;  an  objection  to  Murphy's 
button,  846  ;  method  of  gastrojejunostomy,  935 

Kochler,  exostosis  in  traumatic  epilepsy,  194 

Koeberle,  serre  nceud,  1120 

Konig,  value  of  very  free  incision  in  lumbar  operations  on  kidney,  725,  755; 

recent  mortality  after  removal  of  rectum,  1085 
KoRTE,  rupture  of  axillary  artery  in  dislocation  of  shoulder  reduction,  115 
KouGH,  hemorrhage  from  engaged  intestine  in  strangulated  hernia,  632 
Kraske,  high  renewal  of  rectum,  1090,  1091,  1092,  1093,  1094 
Krause,  intra-cranial  neurectomy  of  fifth  nerve,  264 
Krishaber,  malignant  disease  of  larynx,  408 

Kronlein,  site  of  trephining  in  middle  meningeal  haemorrhage,  185 
Kuster,  haemorrhage  after  choledochotomy,  962 ;   classification  of  bladder 
growths,  969 

Lane  (W.  A. ),  on  saline  infusion,  84 ;  treatment  of  mastoid  abscess,  204 ; 
ligature  of  internal  jugular,  209  ;  successful  removal  of  calculus  from  ureter, 
743  ;  successful  operation  for  intestinal  obstruction  by  gall-stone,  790 ; 
successful  resection  of  intestine  for  growth,  857 ;  intestinal  clamp,  S5S ; 
resection  of  gangrenous  intestine,  863 ;  operative  interference  in  congenital 
dislocation  of  hip,  1 155  ;  screws,  n8t,  1189  ;  erasion  of  ankle,  1248 

Lange,  importance  of  counting  the  ribs  before  lumbar  operations  on  the  kidney, 
724 ;  formation  of  pedicle  in  nephrectomy,  856  ;  abnormal  arrangement  of 
vessels  in  renal  pedicle,  758  ;  occasional  gap  in  diaphragm  between  pleura 
and  kidney,  766 

Langenbeck  (V.),  method  of  excision  of  wrist,  41  ;  sub-periosteal  excision  of 
elbow-joint,  68  ;  partial  rhinoplasty  by  lateral  flap,  294  ;  operation  for  naso- 
pharyngeal polypus,  316 

Langenbuch,  incision  for  nephrectomy,  760;  cholecystectomy,  962 

Lannelongtje,  trephining  for  microcephalus,  230 

Larkin  (Liverpool),  case  of  gastro-jejunostomy  with  Senn's  plates,  930 ;  on 

position  of  patient  in  Kraske's  operation,  1091 
Lauenstein,  case  of  gastro-jejunostomy,  928 
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SSlffi/^tote^hSn^  po.5-p»s,  3.4;  m  of 

abnormal  obturator  artery  in  femoral  hernia,  635 
Laurie,  nerve  stretching  for  epilepsy,  12S7  PVPball«    28e  •   use  of 

Lawson,  question  of  operation  in  double  glioma  of  eyeballs,  -65  , 

escharotics  in  growth  of  upper  jaw,  326 
Lediakd,  cesophagotomy,  459 

Lee  (Chicago),  successful  ligature  of  internal  carotid,  499  .  ,  .  f  , 
Lee  H.),  secondary  htemorrhage  after  operation  tor  varicocele,  1064  ,  useiul 

ness  of  limb  though  shortened,  after  excision  of  knee,  nbo 
Lees  (Dr.  D.  B.),  collapse  in  appendicitis,  801 
Leport,  modification  of  Pirogoff's  amputation,  1242 
Lembert,  suture,  827  . 
Leonard,  ligature  of  external  iliac  for  elephantiasis,  394 
Leopold,  a  method  of  forming  kidney  pedicle  in  nephrectomy,  757 
LetUsvant,  autoplastic  operation  with  nerve /laps  m  nerve  suture,  1283 
Levi,  injection  of  hydrocele  with  carbolic  acid,  1054 

Lewtas,  successful  ligature  of  innominate  artery,  519  .  „ 
lSdell,  ligature  of  common  carotid  for  middle  meningeal  hemorrhage  after 

trephining,  187  ;  wound  of  internal  iliac  artery,  609 
Lindner,  tracheotomy  in  infants,  386 

ifs^SeS^Scifon  of  wrist,  36,  38;  wiring  ununited  fracture .of  ole- 
cranon 79  ;  excision  of  shoulder  for  unreduced  dislocation  133  5  on  Carden  s 
amputation,  1175  ;  operation  for  ununited  extracapsular  fracture  of  femur, 
1 1  So  :  wiring  ununited  fracture  of  patella,  1204,  1206 

Liston,  method  of  amputation  at  hip-joint,  1137;  ligature  of  external  iliac  tor 
pistol-shot  wound  of  branch  of  common  femoral,  1157 

Little,  injection  of  saline  fluid  in  cholera,  77 

Littlewood,  modification  of  Senn's  plates,  873 

Littre,  colotomy,  681,  686,  690  _  . 

Lloyd  (Jordan),  value  of  percussion  in  the  diagnosis  of  renal  calculus,  71b  ;  im- 
portance of  systematic  sounding  of  calyces,  726  ;  diagnosis  of  site  of  biliary 
calculi  947  •  mode  of  elastic  compression  in  amputation  at  hip  joint,  11 32 

LOCKWOOD.  abnormalities  of  colon,  697,  698 ,  peculiarity  of  structure  of  cascum 
69S  •  sub-csecal  loculi,  803  ;  perforating  duodenal  ulcer,  811,  812  ;  successful 
operation  for  diffuse  septic  peritonitis,  Si4;on  necessity  of  emptying  dis- 
tended intestines,  815,  816;  on  preservation  of  absorbable  plates,  849;  suc- 
cessful case  of  resection  of  intestine  for  gangrene,  861  ;  on  resection  of 
intestine,  864  ;  mode  of  dealing  with  mesentery,  864 ;  after-treatment  of 
resection  cases,  867  . 

Longmore  (Sir  T.),  gunshot  injuries  of  wrist,  45 ;  primary  resection  of  radius  and 
ulna,  56  ;  excision  of  shoulder-joint,  140  ;  gunshot  injuries  of  knee-joint,  1189 

LoRENZ,'operation  for  congenital  dislocation  of  hip,  1154,  11 55 

LORETA,'introductionofwireintoabdominalaneurism,624;  dilatation  of  pylorus,9i2 

LoVETT  (Boston),  incubation  of  larynx,  399 

LOWSON  (Hull),  successful  colectomy,  860 

Lucas  (R.  C),  removal  of  ulna,  45  ;  excision  of  both  elbow-joints,  67  ;  suture  of 
musculo- spiral  nerve,  105  ;  radical  cure  of  umbilical  hernia,  646  ;  hfemorrhage 
after  nephrectomy  successfully  treated  by  plugging,  758  ;  successful  nephro- 
lithotomy for  suppression  four  months  after  nephrectomy,  740  ;  nephrorraphy 
for  hydronephrosis,  773 

Lucas  (ChampionniiIre),  directions  for  finding  the  fissure  of  Rolando,  721  ;  prac- 
tical value  of  cerebral  localisation,  226 

Lucre  (Strasbourg),  operation  in  perforating  typhoid  ulcer,  813  ;  successful 
pylorectomy  combined  with  gastro-duodenostomy,  923 

Lund,  imagined  swallowing  of  false  teeth,  403  ;  mode  of  detecting  rectal  fistulas. 
685  ;  bowel  inflator,  693  ;  of  blind  internal  fistula,  1073  >  removal  of  astra- 
galus, 1256 

Lupton,  treatment  of  strangulated  hernia  by  abdominal  section,  649 

Mac  Burney  (New  York),  operation  for  microcephalus,  239  ;  interdental  splint, 
325  ;  radical  cure  of  hernia,  675  ;  appendicitis,  795  ;  case  of  choledochotomy, 
958  ;  ligature  of  common  iliac  before  amputation  at  hip-joint,  1 134 

MacCormac  (Sir  W.),  excision  of  the  elbow,  75,  76,  77  ;  excision  of  shoulder- 
joint  by  posterior  incision,  139;  Tagliacotian  rhinoplasty,  292;  thyroid- 
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ectomy,  434,  437,  438;  case  of  gastrostomy,  902;  successful  suture  of 
ruptured  bladder,  1022,  1024  ;  ligature  of  popliteal  artery,  1212  i->ia  ■  m«» 
of  Mikulicz's  tarsectomy,  1253  '      4  '  ase 

MacCormick  (Sydney),  successful  pylorectomy  with  simple  suturing  018 

MacDougall  (Dr.),  on  venisection,  82 

Macewen  (Prof.),  restoration  of  humerus  by  bone-grafts,  103  ;  replacement  of 
bone  after  trephining,  177  ;  case  of  traumatic  cerebral  abscess,  190  •  on 
cerebellar  abscess,  207 ;  drainage  of  cerebral  abscess,  208  ;  trephining'  for 
sub-dural  haemorrhage,  227  ;  operation  for  cerebral  gumma,  234  ;  on  cerebral 
cysts,  235  ;  on  operations  on  brain  in  two  stages,  237  ;  doubtfulness  of 
advisability  of  removing  motor  centres,  247  ;  anchoring  of  the  brain  after 
operations,  249  ;  tubage  in  the  after-treatment  of  tracheotomy,  395  ;  as  a 
substitute,  398  ;  use  of  needles  in  aneurism,  541,  543,  620  ;  radical  cure  of 
hernia,  657,  659,  660,  661,  662,  663,  664  ;  mode  of  compressing  abdominal 
aorta,  1133  ;  case  of  ununited  fracture  of  patella,  1206  ;  cause  of  non-union 
in  fractures  of  patella,  1207  ;  osteotomy,  1270 

Mackenzie  (Sir  M.),  condition  of  patient  after  laryngectomy,  411 

Maclaren  (Carlisle),  cases  of  perforated  gastric  ulcer  operated  on,  809 ;  mode 
of  irrigating  peritonaeal  sac,  809 

Macleod,  advice  as  to  bladder  in  removal  of  rectum,  1087  ;  on  Syme's  amputa- 
tion, 1237 

Macready,  question  of  efficacy  of  radical  cure  of  hernia,  650  ;  of  need  of  it,  656 
Madelung,  methods  of  colotomy,  707  ;  difficulties  in  finding  cause  of  intestinal 

obstruction,  781 
Magill  (Chicago),  on  absorbable  plates,  849 

Mahomed,  case  of  ligature  of  common  carotid  for  haemorrhage  after  scarlet 
fever,  478 

Maisonneuve,  operation  for  naso-pharyngeal  polypus,  315 

Makins,  cranio-cerebral  topography,  221  ;  intra-peritonaeal  ligature  of  external 
iliacs,  613 ;  clamp  for  resection  of  intestine,  858 ;  successful  closure  of 
artificial  anus,  899  ;  operation  for  ectopia  vesicae,  1041  ;  for  hypospadias,  1043  j 
for  sacro-iliac  disease,  1 129 

Malcolm,  successful  nephrectomy  for  growths,  750,  751 

Malgaigne,  operation  for  hare-lip,  337 

Mapother,  ilio-femoral  aneurism  cured  by  pressure,  592 

Markoe,  cesophagotomy,  459 

Marsh  (H.),  ligature  of  subclavian  prior  to  amputation  at  shoulder-joint.  120; 
haemorrhage  after  cleft-palate  operation  treated  by  plugging  posterior 
palatine  canal,  358  ;  adhesions  of  kidney  in  nephrectomy,  754 ;  successful 
operation  for  internal  strangulation  in  mesentery,  785  ;  on  excision  of  hip, 
1141,  1142,  1143,  1144;  loose  bodies  in  knee-joint,  1208  ;  knee-clamps  for 
slipped  fibro-cartilage,  1209 

Marshall,  need  of  thorough  removal  of  breast,  550  ;  on  nerve  stretching,  1287 

Martin  (Dr.  C),  after-treatment  of  abdominal  sections,  819 

Mason,  cocaine  in  strangulated  hernia  operations,  627 

Masse,  naso-pharyngeal  polypus,  310,  315 

Maubrac,  lateral  suture  of  wounded  femoral  vein,  1 158 

Maunder,  partial  removal  of  lower  jaw  by  the  mouth,  322 ;  ligature  of  main 

artery  in  inflammation  of  joints,  1163 
Maunsell,  method  of  uniting  intestine,  832 

MAY  (Bennet),  removal  of  tubercular  growths  from  cerebellum,  233  ;  cesopha- 
gotomy, 458  ;  ligature  of  innominate,  521,  522  ;  long  meso-colon  in  colotomy. 
696  ;  removal  of  large  renal  calculus,  731 

Mayo,  case  of  ligature  of  subclavian,  516 

Mc  Ardle,  a  result  of  kidney  puncture  in  nephrorraphy,  772  ;  statistics  of  cancer 
of  pylorus,  917 

McCarthy,  thrombosis  of  mesenteric  vessels,  791 ;  case  of  gastrostomy,  90S 
McCosh,  successful  cases  of  enterectomy  for  gangrene,  851,  861 
Mc  Gill,  radical  cure  of  umbilical  hernia,  680  ;  successful  operation  for  strangula- 
tion by  Meckel's  diverticulum,  784  ;  partial  prostatectomy,  982 
Mc  Graw  (Detroit),  on  abdominal  section  for  gunshot  injuries,  886  ;  method  of 
preventing  stenosis  of  anastomosis  apertures,  931 ;  splenectomy,  939 ;  case 
of  choledochotomy,  958  ;  criticisms  on  cholecystenterostomy,  960,  961,  962 
Meade,  successful  castration  for  new  growth,  1066 
Mears,  operation  for  fixity  of  lower  jaw,  328 

Meyer  (W.),  ligature  of  internal  iliac  for  enlarged  prostate,  610;  aperients  after 
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the  use  of  Murphy's  button,  844  ;  Witzel's  method  of  gastrostomy,  903, 

Mickulicz  mode  of  removing  growths  of  tonsil,  380  ;  myxcedema  after  thyroid- 
ectomy, 432  ;  varieties  of  septic  peritonitis,  814,  816  ;  on  drainage  by  gauze, 
S19;  method  of  tarsectomy,  1252 

Miles  (Dr.  A.  B.),  cases  of  gunshot  injuries  of  abdomen,  892 

Miller,  tlap  amputation  of  penis,  1049 

Miller,  Watson's  method  of  excision  of  wrist,  43  ;  use  of  Macewen  s  needles  in 

gluteal  aneurism,  620 
Milton  (Cairo),  litholapaxy,  1004 
MlRAULT,  operation  for  hare-lip,  337 
Monod,  tendon  grafting,  33 

Monteiro,  ligature  of  abdominal  aorta,  621  _ 
Moore,  treatment  of  rodent  ulcer,  272  ;  introduction  of  wire  into  aneunsmalsac, 

54° 

Moreau,  flap  incision  in  excision  of  knee,  1192 
MORESTIN,  sloughing  of  rectum  after  high  removal,  1097 

Morris  (H.),  removal  of  myeloid  growth  of  radius,  55  ;  case  of  growth  from 
diploe,  163  ;  restoration  of  Steno's  duct,  268  ;  case  of  laryngectomy,  412, 421  ; 
aneurism  of  external  carotid,  477;  difficulty  of  diagnosing^  thoracic 
aneurisms,  537 ;  cases  which  simulate  renal  calculus,  714  ;  diagnosis  of  renal 
calculus,  717,  719;  difficulties  in  removing  renal  calculi,  728  ;  difficulties  in 
detecting  renal  calculi,  731  ;  statistics  of  nephrectomy,  770;  adhesions  in 
carcinoma  pyloris,  918  ;  inveteracy  of  some  hydroceles,  1057  ;  nerve  stretch- 
ing for  tetanus,  1287 

Morris,  Dr.  (New  York),  operation  in  appendicitis,  794 

Morrison,  J.  R.  (Newcastle),  case  of  operation  for  perforating  gastric  ulcer,  80S  ; 
incision  in  operation  for  biliary  tracts,  948  ;  drainage  after  these  operations, 
956 

Morse  (Norwich),  successful  operation  for  perforating  gastric  ulcer,  809 
Morton,  fluid  for  injecting  spina  bifida,  1289 

Morton  (Philadelphia),  on  insufflation  by  hydrogen  gas,  792  ;  mortality  after 

gunshot  injuries  of  abdomen,  882,  885  ;  suggested  injection  of  airin  diagnosis 

of  rent  of  bladder,  1023 
Morton  (Bristol),  secondary  haemorrhage  after  removal  of  bladder  growths,  979 
Moullin  (Mansell),  interstitial  nephritis  simulating  renal  colic,  724  :  difficulties 

in  nephro-lithotomy,  729  ;  partial  prostatectomy,  982  ;  on  suturing  a  detached 

meniscus,  1210  ;  nerve  grafting,  1285 
Mott,  removal  of  clavicle  for  growths,  158  ;  ligature  of  common  carotid  for 

arrest  of  malignant  growths,  481  ;  ligature  of  common  iliac,  606,  608 
Moxon,  effect  of  site  of  pleuritic  effusion,  570 

Munro  (Middlesbro'-on-Tees),  thrombosis  of  mesenteric  vessels,  791 
Murphy  (Sunderland),  urgent  symptoms  with  tiny  renal  calculus,  731 
Murphy  (Chicago),  button,  840 ;  intestinal  clamp,  858  ;  method  of  combined 
pylorectomy  and  gastro-duodenostomy,    926 ;    gastro-jejunostomy,  927 ; 
modified  button  for  drainage  of  gall-bladder,  956 ;  cholecystenterostomy, 
958,  959,  760  ;  mode  of  resection  of  rectum  with  button,  1089, 1096 
Murphy  (New  York),  carbolic  acid  poisoning  after  injection  of  hydroceles,  1056 
Mutter,  tendency  to  haemorrhage  in  long-continued  jaundice,  961 
Myers,  on  Hoffa's  operation  for  congenital  dislocation  of  hip,  1155 
Mynter,  (Dr.  H.),  early  advocacy  in  America  of  operation  in  appendicitis,  S02 

Nancrede,  on  trephining,  167  ;  removal  of  knife-blade  from  skull,  171  ;  trephin- 
ing for  traumatic  cerebral  abscess,  172 ;  conical  trephine,  174  ;  on  trephining 
for  traumatic  epilepsy,  199  ;  on  cerebral  localisation,  225,  226 ;  removal  of 
kidney  or  spleen  for  gunshot  injury  to  their  arteries,  752 ;  operative  treat- 
ment of  gunshot  injuries  of  abdomen,  883 

Nelaton,  operation  for  naso-pharyngeal  polypus,  311;  operation  for  hare-lip, 
339  ;  formation  of  artificial  anus  in  acute  intestinal  obstruction,  821,  825 

Neuber,  intestinal  clamp,  858 

Newland-Pedley,  drainage  of  antrum,  320;  use  of  vela  and  obturators  in  cleft 
palate,  358 

Newman,  on  electrolysis  of  nsevi,  279;  removal  of  growths  of  tonsil,  377,  3S1  • 
intrinsic  and  extrinsic  disease  of  larynx,  409 ;  a  risk  of  repeated  'intra- 
laryngeal  removal  of  malignant  growths,  420 ;  a  result  of  suturing  kidnev 
substance,  772  J 
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Norton,  webbed  fingers,  operation  for,  19 

O'Dwyee,  intubation  of  larynx,  398 
Ogle,  on  venisection,  81 

OGSTON,  trephining  frontal  sinuses,  218  ;  osteotomy,  1271 

Ollier  (Lyons),  excision  of  the  elbow-joint,  73,  74  ;  operation  on  musculo-spiral 
nerve  embedded  in  callus,  104  ;  operation  for  naso-pharyngeal  polypus,  315  ■ 
on  growth  of  femur  as  bearing  on  excisions,  1 145  ;  on  excision  of  knee,  1 173' 
1199 

Otis,  on  gunshot  injuries,  excision  of  wrist,  44  ;  of  radius  and  ulna,  56  ;  of  elbow- 
joint,  75,  97  ;  of  shaft  of  humerus,  102;  amputation  at  shoulder-joint,  115  • 
excision  of,  145,  146;  ligature  of  external  iliac,  543;  of  common  iliac,  603  • 
gunshot  injuries  of  hip-joint,  1146,  1147  ;  of  knee-joint,  1189 

Owen  (E.),  modification  of  hare-lip  operation,  338;  drainage  of  hydatid  of  liver 
through  pleura,  946  ;  litholopaxy  in  male  children,  1017  ;  erasion  of  knee,  1201 

Packard,  ligature  .of  common  iliac,  601 

Page,  simultaneous  removal  of  cancerous  breasts,  554;  on  nephrolithotomy 
by  abdominal  section,  739  ;  traumatic  aneurism  of  anterior  tibial,  1220 

Page  (Newcastle),  drainage  after  nephrectomy,  758  ;  haemorrhage  after  nephrec- 
tomy, 765 

PAGET  (Sir  J.),  old  operation  for  ligature  of  axillary  artery,  114  ;  on  the  risks  of 
operations  in  the  aged,  272  ;  on  tongue  cancer,  363  ;  selection  of  cases  of 
breast  cancer  for  operation,  553 ;  mortality  of  removal  of  breast,  566  ;  signs 
of  strangulated  hernia,  626,  627  ;  site  of  stricture  in  strangulated  femoral 
hernia,  628  ;  colour  of  strangulated  hernia,  633 

Paget  (S. ),  growths  of  the  palate,  359 

Park  (Buffalo),  linear  craniectomy,  239 ;  voice  after  laryngectomy,  423  ;  resec- 
tion of  chest-wall  for  growth,  582 

Parkin,  successful  nephrectomy  for  suppression  of  urine,  740 ;  operation  for 
perforating  typhoid  ulcer,  813  ;  laminectomy  for  spinal  caries,  1295 

Parker  (Etishton),  explanation  of  symptoms  of  strangulation  in  omental  hernise, 
630  ;  varieties  of  imperfectly  developed  rectum  and  anus,  1098 

Parker  (E.  W.),  removal  of  laryngeal  papillomata,  383  ;  tracheotomy,  388,  389, 
390,  391,392;  tubes,  389;  tracheal  aspirator,  392;  suture  of  bladder  after 
supra-pubic  lithotomy,  999  ;  excision  of  hip-joint,  1150  ;  syndesmotomy,  1277 

Parkes,  nephrectomy  for  injury  to  kidney,  753  ;  gunshot  injuries  of  abdomen, 
382,  889,  890  ;  exploration  of  gall-bladder,  949 

PASSAVANT,  danger  of  delaying  tracheotomy  for  membranous  laryngitis,  3S6 

Paul,  intestinal  drainage  tubes,  824;  bone  tubes  for  suture  of  intestine,  847; 
case  of  perforating  gastric  ulcer  successfully  operated  upon,  808;  mode  of 
high  removal  of  rectum,  1094,  1097  ;  truss  for  these  cases,  1094 ;  splint  for 
operations  on  tarsus,  ankle,  &c,  1246 

Pennington  (Chicago),  case  of  misplaced  sigmoid,  702 

Pepper,  case  of  ligature  of  common  carotid,  478  ;  colotomy  and  ascites,  697  ;  case 

of  second  perforating  gastric  ulcer  after  successful  operation  for  first,  811 
Perry  (E.  C),  introduction  of  horsehair  into  aneurismal  sac,  540 
Petersen,  supra-pubic  lithotomy,  993,  994 
Peyrot,  tendon  transplantation,  33 

Phelps,  division  of  hamstrings  in  excision  of  knee,  1199;  operation  for  severe 

talipes  equino-varus,  1255 
PHTLPOTS,  transfusion  for  pernicious  anaemia,  87 
PICK,  amputation  through  knee-joint,  1183 

Pilcher,  suture  of  bladder  after  supra-pubic  lithotomy  and  rapid  union,  999 : 

injury  to  femoral  vein  in  upper  part  of  Scarpa's-triangle,  1158,  1159 
Pillore,  colotomy,  681 

Pinnock  (Melbourne),  ligature  of  external  iliac  for  elephantiasis,  594 
PlROGOPP,  amputation,  1239;  modification  of,  1241  _  _ 

Pitt,  (G-.  N.),  symptoms  of  cerebral  abscess,  205 ;  optic  neuritis,  205  ;  case  or 
pancreatic  cyst,  966 

Pitts,  ligature  of  common  carotid  for  haemorrhage  from  tonsillar  abscess,  460  : 
successful  case  of  splenectomy  for  injury,  938  _ 

Poland,  subclavian  aneurism,  509,  5:3,  516;  suppression  from  injuries  to 
kidneys,  741  ,  ruptured  popliteal  artery,  11 12 

Pollard  (Bilton),  wiring  of  ununited  clavicle,  160 ;  suture  of  bladder  after  supra- 
pubic lithotomy,  999 
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Pollock,  removal  of  scapula,  147 ;  crushing  of  piles,  1078  ;  method  of  amputa- 
tion through  knee-joint,  1 183 
Poncet  (Lyons),  tendon  lengthening,  30  ;  mobilisation  of  tendons,  34 
Poolman,  after-treatment  of  tracheotomy  cases  by  tubage,  396 
Porro,  operation,  1126 

Porter,  (Sir  G.  H.),  ligature  of  common  femoral  artery,  1160 
Porter  (T.  H.),  excision  of  ankle, 
Pott,  trephining  for  extra-dural  pus,  178 
Poulsen,  complications  of  otitis  media,  202 
Prescott,  ligature  of  internal  carotid,  499 

Puzey,  operations  for  relief  of  musculo-spiral  and  ulnar  nerves  from  callus,  105  ; 

introduction  of  needles  into  aneurism,  541 
Pye,  incision  of  wrist  for  injury,  44 
Pye-Smitii,  (Dr.),  on  venajsection,  81 

Pye-Smith,  (R.  S.),  three  successful  cases  of  saline  infusion,  86  ;  successful  case 
of  strangulation  by  Meckel's  diverticulum  and  abdominal  section,  784 

Qua  in  (R.),  abnormalities  of  brachial  artery,  96 

Quknu,  method  of  pylorectomy  and  gastrojejunostomy  in  two  stages,  926,  with 

Murphy's  button,  932 
Quincke,  tapping  the  spinal  theca,  1298 

Rake  (Trinidad),  nerve-stretching  in  leprosy,  1287 

Ralfe,  solvent  treatment  of  renal  calculi,  720  ;  different  causes  of  nephralgia, 

722  ;  calculi  in  ureter,  742 
Ramm  (Christiana),  castration  for  enlarged  prostate,  1068 

Ramsey,  (Baltimore),  persistence  of  sinus  after  operation  on  pancreatic  cyst,  968 
Ranks  (Munich),  importance  of  early  tracheotomy  in  membranous  laryngitis,  386 
Ransokoff,  successful  cases  of  resection  of  intestine,  861,  865  ;  treatment  of 

strangulated  intestine  in  doubtful  condition,  868 
Rawdon,  nephrectomy  for  traumatic  hematuria,  752  ;  case  of  pylorectomy,  922 
Rees  (Owen),  case  of  renal  calculus,  717 

Reeves,  cesopbagotomy,  460  ;  method  of  colotomy,  705 ;  immediate  treatment 

of  anal  fistula?,  1075 
Reichel,  experiments  on  suppurative  peritonitis,  817 
Reid  (Ohio),  nerve-implantation,  1294 
Reid,  cerebral  topography,  221 

Richardson  (Boston),  removal  of  tooth-plate  from  lower  part  of  oesophagus  by 
gastrostomy,  910  ;  operations  on  biliary  tracts,  953,  957  ;  recurrence  of  pan- 
creatic cysts,  968 

Richelot,  injury  to  recurrent  laryngeal  during  removal  of  bronchocele,  428 

Richmond,  calculus  in  ureter,  747 

Ricketts,  case  of  resection  of  growth  of  ileum,  855 

RlVlNGTON,  method  of  ligature  of  first  part  of  axillary  artery,  m  ;  ligature  of 
common  carotid  for  secondary  haemorrhage  due  to  fish-bone,  475  ;  orbital 
aneurism,  477  ;  temporary  ligature  of  common  carotid,  485,  491 ;  ligature  of 
external  carotid  for  wound,  491  ;  secondary  haemorrhage  after  ligature  of 
external  iliac,  589,  599  ;  on  rupture  of  bladder, 
Rizzoli,  operation  for  mal-developed  rectum  with  recto-vaginal  fistula,  1099 
Roberts,  on  need  of  exploring  head  injuries,  170  ;  modified  dental  burr  in  tre- 
phining, 174 

Roberts  (Sir  W. ),  solvent  treatment  of  renal  calculi,  720 
Robinson  (Dr.  A.  B.),  objections  to  circular  enterorraphy,  850 
Robson  (Mayo),  tendon  grafting,  33  ;  excision  of  wrist,  43  ;  case  of  colotomy  for 
colitis,  687  ;  relief  of  distended  colon,  706  ;  bobbin,  836 ;  on  one  objection  to 
Murphy's  button,  846  ;  gastrojejunostomy  with  bobbin,  933  ;  difficulties  in 
cholecystotomy,  949  ;  introduction  of  sutures  after  choledochotomy,  954, 
957  ;  cholecystenterostomy,  959  ;  hemorrhage  in  long-continued  jaundice, 
961  ;  on  cholecystectomy,  962,  963  ;  case  of  removal  of  gall-bladder  and  part 
of  liver,  965  ;  bobbin  in   removal  of  rectum  by  abdominal  section,  1096  ; 
ununited  fracture  of  patella,  1206  ;  nerve- grafting,  1284;  spina  bifida,  1291 
Rochet  (Lyons),  tendon  grafting,  33 
Rogers,  method  of  enterectomy,  832 
Rokitanski,  circumscribed  gangrene  of  the  lung,  584 
Rose  (Dr.),  thyroidectomy  in  malignant  disease  of  thyroid,  443 
Rose  (W.),  operation  on  third  division  of  fifth  nerve,  257,  259  ;  dressing  for  hare- 
lip operations,  336  ;  on  cleft-palate  operations,  353 
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Rosenstein,  case  of  pericardial  effusion,  588 
Ross,  case  of  choledochotomy,  958 
Rotter,  malignant  disease  of  thyroid,  442 

Rouge,  operation  on  nose,  295 ;  for  intractable  ozsena,  295  ;  for  recurrent  nasal 

polypi,  295  ;  for  naso-pharyngeal  polypi,  314 
Roux,  modification  of  Syme's  amputation,  1238 
Run  10  (Madrid),  case  of  laryngectomy,  412 
RUPPRECHT,  excision  of  shoulder  in  military  surgery,  145 
Russell  (J.),  results  of  trephining  for  traumatic  epilepsy,  198 
Rydygier,  sutures  in  pylorectomy,  924 

Salter,  epulis  on  apparently  edentulous  jaws,  300  ;  impacted  teeth,  301  ;  tapping 

the  antrum,  319 
Saltzer,  radical  cure  of  femoral  hernia,  678 

Sands,  removal  of  foreign  bodies  from  bronchi,  407  ;  removal  of  naso-pharyngeal 

polypi,  309,  312,  313  ;  removal  of  upper  jaw,  318 
Savory  (Sir  W.),  ligature  of  axillary  artery  for  haemorrhage  from  growth,  107; 

removal  of  cervical  glands,  455  ;  tooth-plate  in  oesophagus,  456 
Sayre,  som.8  results  of  phimosis,  1045 

Schachneii,  india-rubber  tubing  as  clamps  for  intestine,  886 

SCHAFER  (Prof.),  on  arterial  transfusion,  89 

Schede,  partial  laryngectomy,  417  ;  resection  of  ribs,  579 

SCHREIBER,  skin-grafting  in  injuries  of  the  hand,  16 

Schwartz,  mortality  after  laryngectomy,  413 

SfiDiLLOT,  restoration  of  upper  lip,  345 

Semon,  questions  of  stage  of  malignant  disease  of  larynx,  407 
Senn,  advice  as  to  intussusception,  787  ;  treatment  of  volvulus,  790  ;  inflation 
of  intestine  with  hydrogen,  792  ;  sloughing  after  the  use  of  Murphy's  button, 
845 ;  value  of  absorbable  plates,  849 ;  omental  grafts,  867  ;  on  lateral 
anastomosis,  868,  872  ;  combined  pylorectomy  and  gastro-duodenostomy, 
925  ;  gastrojejunostomy,  930  ;  on  pancreatic  cysts,  966  ;  decalcified  bone- 
ferrules  for  ununited  fracture,  1181 
Serre,  operations  to  restore  lips,  343 

Seydel  (Munich),  resection  of  chest-wall  for  growth,  581 

Shaw  (Dr.  Claye),  trephining  for  general  paralysis  of  the  insane,  240 

Sheen,  ligature  of  external  iliac,  593,  596,  599 

Shepherd  (Montreal),  ligature  of  Unguals,  472  ;   huge  renal  calculus,  736 ; 
hemorrhage  after  cholecystenterostomy  by  Murphy's  button  in  case  of  long- 
continued  jaundice,  961!;  traumatic  aneurism  of  anterior  tibial  artery,  1219 
Shield,  stab-wound  of  brachial  artery,  93  ;  excision  of  shoulder  for  unreduced 
dislocation,  133  ;  after-treatment  of  operations  for  adenoids,  298  ;  case  of 
perforating  duodenal  ulcer,  811  ;  bubo  ulcerating  into  femoral  vessels,  1160; 
erasion  of  knee,  1201 
Shuter,  case  of  Furneaux  Jordan's  amputation,  1131 
Sibley,  recurrence  of  breast- cancer,  565  _ 
Silcock,  successful  operation  for  volvulus,  7S9  ;  case  of  operation  for  perforating 

gastric  ulcer,  810 
Simpson,  case  of  ligature  of  both  carotids,  486 

Skey,  case  of  palmar  hemorrhage,  25  ;  rhinoplastic  operation,  93  ;  aneurism  ot 
temporal  artery,  466  ;  ligature  of  common  iliac,  609  ;  amputation  of  thigh, 
1 169  ;  use  of  knife  in  Chopart's  amputation,  1260  ;  amputation  through  tarso- 
metatarsal joints,  1262  ,  , 

Smith  (Greig),  radical  cure  of  umbilical  hernia,  679  ;  incision  in  lumbar  colotoniy, 
691  •  adhesions  in  nephrectomy,  754  :  arrangement  of  vessels  in  renal  pedicle, 
7C6 '  successful  operation  for  volvulus,  789 ;  mode  of  emptying  distended 
intestines  815  ;  on  junction  of  intestinal  coats,  832 ;  closure  of  fecal  fistnla, 
877  •  contra-indications  to  interference  in  gunshot  injuries  of  the  abdomen, 
883  ;  use  of  median  incision  in  such  cases,  883 ;  on  gastrotomy,  909,  9™  I 
splenectomy,  940  ;  drainage  of  hepatic  abscess,  946 

Smith  (H.),  clamp  and  cautery  for  piles,  1078 

Smith  Dr  J.  (Halifax),  foreign  body  in  bronchus,4o6;  drainage  of  lung  cavity,  3S6 
Smith'(Johnson),  mortality  after  ligature  of  common  carotid  for  aneurism,  47"  j 
Syme's  amputation,  1237  .4.-    i«„  ,r,r 

Smith  (Noble),  resection  of  branches  of  upper  cervical  nerves  in  torticollis,  405 
Smith  Dr.  R.  P.),  question  of  trephining  in  general  paralyse  of  the  insane.  240 
Smith  V  ),  ligature  of  common  iliac,  602  ;  amputation  through  knee-joint,  nSj 
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Smith  (T.),  best  age  for  hare-lip  operations,  332  ;  varieties  of  double  hare-hp, 
339;  operation  for  cleft-palate,  347-  349-  35°.  353 :  °n  nephrolithotomy  by 
abdominal  section,  739  ;  successful  case  of  operation  for  intestinal  obstruction 
by  gall-stone,  790 

South,  re-descent  of  intestine  returned  by  herniotomy,  641 

Southam,  excision  of  shoulder  for  recurrent  dislocation,  135,  for  sarcoma,  136; 
ligature  of  external  iliac  for  ruptured  femoral  aneurism,  593  ;  pylorectomy, 
91S,  919 

Spanton,  removal  of  upper  and  lower  jaws,  325  ;  operation  for  fixity  of  lower 
jaw,  328 

Spence,  amputation  at  shoulder-joint  for  subclavian  aneurism,  117;  method  of 
amputation  at  shoulder-joint,  124,;  removal  of  scapula,  149 

Spencer  (W.),  thyroidectomy  and  softened  trachea,  435  ;  on  ligature  of  innomi- 
nate, 524,  526,  527  ;  case  of  reduction  of  old  dislocation  of  hip  by  operation, 
"53 

Spencer  (Dr.  H.  R.),  on  saline  infusion,  S4 
Squire  (Dr.  B.),  scarification  of  lupus,  271 
Stansfield  (Birkenhead),  case  of  gastrojejunostomy,  930 

Starr,  on  traumatic  epilepsy,  193,  194,  195  ;  conditions  met  with  in  micro- 

cephalus,  238,  239 
Steavenson,  after-treatment  of  tracheotomy,  395 
Stettegart,  mortality  after  removal  of  breast,  566 
Stewart,  paracentesis  of  pericardium,  588 
Stewart  (Philadelphia),  electrolysis  in  thoracic  aneurism,  544 
Stiles,  bearing  of  anatomy  of  breast  upon  cancer,  547,  549,  550,  535 
Stimson,  rupture  of  axillary  artery  in  reduction  of  dislocation  of  shoulder,  114  ; 

sub-astragaloid  amputation,  1243 
Stokes  (Sir  W.),  case  of  thyroidectomy  fatal  from  condition  akin  to  myxcedema, 

432  ;  modification  of  Gritti's  amputation,  1176,  1 177,  1178 
Stonham,  removal  of  naso-pharyngeal  polypus,  311 
Suersen  (Berlin),  obturator  for  cleft  palate,  358 

Sutton  (Bland),  removal  of  clavicle,  159  ;  operation  for  perforating  typhoid 
ulcer,  812  ;  case  of  Mickulicz's  tarsectomy,  1253 

Syme,  old  operation  for  axillary  aneurism,  113  ;  amputation  at  shoulder- joint  for 
axillary  aneurism,  117  ;  removal  of  scapula,  1148  ;  method  of  restoring  lower 
lip,  344  ;  removal  of  tongue,  370  ;  old  operation  for  ligature  of  the  common 
carotid,  487  ;  old  operation  for  gluteal  aneurism,  619  ;  external  urethrotomy, 
1030  ;  amputation  of  foot,  1236 

Swain  (P.),  excision  of  perforated  gastric  ulcer,  807  ;  cases  of  dilatation  of 
pyloric  orifice,  914 

Symonds  (C.J.),  a  cause  of  difficulty  in  reduction  of  dislocated  finger,  14;  removal  of 
scapula,  151  ;  case  of  laryngectomy,  422  ;  enucleation  of  thyroid  adenomata, 
438  ;  successful  ligature  of  innominate,  520  ;  expansion  of  kidney  in  nephro- 
lithotomy) 728  ;  tubes  for  treatment  of  malignant  disease  of  oesophagus,  898 

Tagliacotius,  rhinoplasty,  286,  292 

TAIT  (L.),  proposal  to  treat  strangulated  hernia  by  abdominal  section,  64S  ;  treat- 
ment of  gall-stone  impacted  in  the  intestine,  791  ;  crushing  of  impacted  gall- 
stones, 952 

Taylor  (F.),  foreign  body  in  larynx,  382  ;  cases  of  intussusception  unsuited  for 
inflation,  786 

Teale,  amputation  at  wrist,  48  ;  amputation  of  thigh  by  rectangular  method, 

1 174  ;  amputation  of  leg,  1225 
Teale  (T.  P.),  operative  treatment  of  "scrofulous"  glands,  453;  case  of  wiring 

ununited  fracture  of  patella,  1206 
Terrier,  condition  of  gall-bladder  as  a  means  of  diagnosis  in  obstruction  of 

common  bile  duct,  947 
Thiersch,  method  of  skin  grafting,  560 ;  operation  for  epispadias,  1044 
Thomas  (Gaillard)  mode  of  removal  of  innocent  mammary  growths,  56S 
Thomas,  W.  T.  (Liverpool),  successful  operation  for  rupture  of  intestine,  895 
Thompson,  ligature  of  innominate,  521 

Thompson,  Dr.  (Texas),  operation  in  perforating  typhoid  ulcer,  S13 
Thompson  (Sir  H.),  varieties  of  bladder  papilloma,  970  ;  use  of  forceps  in 
detaching  bladder  growths  ;  supra-pubic  lithotomy,  993  ;  fluid,  995  ;  hard 
calculus  and  litholopaxy,  1004  ;  amount  of  fluid  in  bladder  before  li'tholo- 
paxy,  1006;  lithotrity  aspirator,  ion;  dilatation  of  female  urethra  for 
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removal  of  calculus,  1017  ;  cystotomy  in  some  cases  of  enlarged  prostate 
1021  ;  internal  urethrotomy,  1038,  1039 
TiiORBURN,  trephining  spinal  column,  1294,  1295 

Thornton  (K. ),  nephrolithotomy  by  abdominal  section,  737;  two  cases  of 
calculus  low  down  in  the  ureter,  747  ;  nephrectomy  in  malignant  disease 
750  ;  combined  method  of  nephrolithotomy,  737  ;  treatment  of  ureter  in 
nephrectomy,  761  ;  gastrotomy  for  the  removal  of  hair,  909  ;  splenectomy 
938  ;  drainage  of  hepatic  abscess  through  pleura,  946  ;  case  of  stones  in  liver- 
substance,  950 ;  needling  of  impacted  stone,  953  ;  enucleation  of  ovarian 
cyst,  1 109;  feeding  after  ovariotomy,  11 14;  complete  removal  of 
myomatous  uterus,  11 22 

Tiffany,  suture  of  tendons  to  flaps  in  finger  amputations,  5  ;  case  of  intra- 
cranial neurectomy  of  fifth  nerve,  265 

Tillaux,  operation  to  free  musculo-spiral  nerve  embedded  in  callus,  105 

Tirabd,  a  cause  of  nephralgia,  722 

Toynbee,  site  of  brain  abscess  in  ear  disease,  200 

Teavees,  removal  of  clavicle,  159  ;  ligature  of  subclavian,  515 

Teendelenbeeg,  position  of,  981  ;  division  of  sacro-iliac  synchondrosis  in 
ectopia  vesicae,  1041 

Treves,  suture  of  theca  in  amputation  of  fingers,  2  ;  use  of  Esmarch's  bandage 
in  excision  of  the  wrist,  38  ;  use  of  chisel  in  ununited  fracture  of  olecranon, 
80  ;  on  excision  of  shoulder,  139  ;  ligature  of  Unguals  preparatory  to  tongue 
removal ;  370 ;  use  of  the  cautery  in  tubercular  glands,  455 ;  temporary 
ligature  of  common  carotid,  486  ;  intra-peritonseal  ligature  of  internal  iliac, 
616 ;  strangulation  of  intestine  after  its  reduction  by  operation,  637 ; 
inguinal  colotomy,  704;  artificial  anus  in  caecum,  712  ;  strangulation  of 
intestine  in  foramen  of  Winslow,  785  ;  volvulus,  789 ;  intestinal  obstruc- 
tion by  gall-stones,  790 ;  operative  treatment  of  typhlitis,  794,  796,  802  ;  the 
treatment  of  suppurative  peritonitis,  816,817,818;  on  enterorraphy,  828; 
successful  resection  of  intestine,  859,  860;  on  lateral  anastomosis,  868; 
successful  case  of  dilatation  of  pylorus,  913  ;  operation  in  ununited  fracture 
of  femur,  11 80 

Teipiee,  amputation,  1261 

Tubby,  on  Phelps'  operation,  1253  ;  laminectomy,  I298 
Tbotjsseatj,  influence  of  age  on  successful  tracheotomy,  386 
Ttjke  (Dr.  J.  Batty),  trephining  in  general  paralysis  of  the  insane,  240 
Tuenee  (G.  E.),  a  cause  of  difficulty  in  reduction  of  dislocation  of  thumb,  13; 
epileptic  case  in  which  wire  used  in  ununited  fracture  of  patella  subsequently 
worked  out,  1206 ;  case  in  which  it  was  found  impossible  to  get  the  frag- 
ments together,  1208 
Twynan  (Sydney),  removal  of  stone  from  ureter,  743 
Tyson,  cases  of  appendicitis,  796 

Van  Hook,  successful  case  of  operation  for  perforating  typhoid  ulcer,  813 
Velpeau,  ligature  of  external  iliac  for  stab  wound  of  that  vessel,  593 
Veeneitil,  method  of  rhinoplasty,  287  ;  objection  to  hip  amputation  by  anterior 

and  posterior  flaps,  1 131 
Vincent,  ligature  of  common  carotid  for  haemorrhage  from  punctured  wound 

within  mouth,  479,  482 
Vogt  (Griefswald),  fat  embolism  after  excision  of  knee,  1200 
Volkmann,  lupus,  269  ;  importance  of  removal  of  pectoral  fascia,  548 ;  results 

of  excision  of  rectum,!  1085  ;  trans -patellar  excision  of  knee  in  children,  1201 ; 

introduces  term  arthrectomy,  1201 
Volkovitch,  myxcedema  after  thyroidectomy,  432 

Wagner,  results  of  neurectomy  of  fifth  nerve,  253  ;  circumscribed  gangrene  of 

the  lung,  584  _  .  . 

WAINWRIGHT,  excision  of  superior  radio-ulnar  joint,  79 
Wallace,  on  preponderance  of  malignant  growths  of  bladder,  970  _ 
Walker  (Dr.  J.  W.),  case  of  excision  of  intestine  for  gunshot  injury,  in  which 

Murphy's  button  was  successfully  used,  888 
Walsham,  trephining  for  traumatic  epilepsy,  193  5  stone  in  female  children,  1020  , 

twosuccessfulcasesof  suturedrentin bladder,  1022;  cuneiform tarsectomy,  1257 
Waltees  (Reading),  successful  operation  for  perforating  gastric  ulcer,  bob,  bog 
Waltees,  case  of  colotomy,  696 
Waed  (0.),  wiring  ununited  fracture  of  patella,  1204 
Warren,  case  of  displaced  subclavian,  514 


INDEX  OF  NAMES.  *3l7 

WASHBOUEN,  value  of  bacteriology  in  clearing  up  doubtful  tubercular  cases,  72. 
Wassiljew,  successful  operation  for  intussusception,  788 

WATSON  (E.),  modification  of  Pirogoff's  amputation,  1241  svnhiUtic 
Watson   (P.   H.),   excision  of  wrist,  43  5  laryngectomy  for  old  syphilitic 

ulceration,  412  ;  tarsectomy,  1253 
Watson  (Boston),  bladder-speculum,  973 
Waxham,  intubation  of  larynx,  398 

WES^-vTKrg^cerebral  sarcoma,  231  |  traumatic  aneurism  ^  jjgtal 
artery,  504 ;  case  of  radical  cure  of  hernia,  656  ;  hemorrhage  aftei  nepoiec 
tomy,  759  ;  resection  of  intestine  for  growths,  854;  sloughing  of  hydrocele 
after  injection  with  carbolic  acid,  1055  p.n.  ....  nf 

Wells  (Sir  Spencer),  need  of  thorough  removal  of  the  breast ,  55c ,  case  or 
splenectomy,  940  ;  Tyrrell's  case  of  injury  to  the  back  of  bladder  in  Utho- 

WEST0t(Dr.9S0)  on  tapping  and  incising  pericardium,  588,  589,  590 ;  hematuria 
of  granular  kidney,  723  ;  question  of  idiopathic  purulent  peritonitis,  813 

Wheeluouse,  pressure-treatment  in  ilio-femoral  aneurism,  591  ;  external 
urethrotomy,  1030  ;  case  of  wiring  fracture  of  patella,  1205 

Wherry,  intra-peritoneal  ligature  of  external  iliac,  616 

Whipham,  case  of  calculous  pyelitis,  725 

White  (Hale),  cerebral  growths  and  operative  interference,  236 

White  J.  W.  (Philadelphia),  on  ligature  of  external  iliac  for  elephantiasis,  594 ; 

castration  for  enlarged  prostate,  1068,  1069;  trephining  spinal  column,  1294 
Whitehead,  removal  of  tongue  by  scissors,  363  ;  tracheotomy,  390 ;  treatment 

of  elephantiasis,  594  ;  gastrostomy  after  excision  of  tongue,  896 ;  mode  ot 

removal  of  piles,  1079 
Whitson,  on  operation  for  hare-lip,  334  00c 
Wiggins  (New  York),  successful  resection  of  ileum  for  injury,  832,  835,  844 
Wight,  forcible  movement  and  partial  excision  of  elbow-joint  after  injury,  65 
Willett,  sudden  death  on  puncturing  liver,  943  ;  recommendation  of  cholecyst- 

enterostomy,  959  ;  suture  of  ruptured  bladder,  1023 
Williams  (Sir  J.),  on  the  frequent  resort  to  removal  of  the  uterine  appendages, 
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Williams  (Dr.  T.),  drainage  of  lung  cavities,  583,  584 
Wilks,  on  venisection,  81 

Wilson  (Haverfordwest),  removal  of  growth  of  palate,  359 

Wilson  (Dr.  G.  F.),  resection  of  intestine  for  gunshot  injury,  m  which 

Murphy's  button  was  successfully  used,  888 
Winslow,  statistics  of  pylorectomy,  916 

Witzel,  method  of  gastrostomy,  903  ;  mode  of  dealing  with  rectum  after  high 
removal,  1094 

Wolfler,  tendon  transplantation  and  suture,  32 ;  enucleation  of  thyroid 
adenomata,  438  ;  ligature  of  thyroid  arteries  for  bronchocele,  443  ;  method 
of  gastro-jejunostomy,  934 

Woolridge,  on  saline  infusion  for  haemorrhage,  84 

Wood  (J.),  low  tracheotomy,  389;  aneurism  by  anastomosis,  493  ;  strangulated 
umbilical  hernia,  644  ;  ectopia  vesicae,  1040 

Wright  (G.  A.),  excision  of  wrist,  41  ;  a  cause  of  sudden  death  after  hare-lip 
operations,  337  ;  blocking  of  tube  by  discharge  after  tracheotomy,  392  ;  mode 
of  clearing  out  of  larynx  in  cases  where  a  tube  cannot  be  dispensed  with, 
395  i  ligature  of  subclavian,  511 ;  value  of  hematuria  in  the  diagnosis  of  renal 
calculus,  716  ;  simulation  of  renal  calculus  by  gall-stones,  722  ;  of  spinal 
disease,  723;  splenectomy,  939,  941  ;  excision  of  hip,  1141,  1142,  1143,  U44> 
1145, 1148,  1 151;  erasion  of  knee-joint,  1201, 1202;  excision  of  knee  for  infantile 
paralysis,  1188  ;  of  astragalus  for  talipes  due  to  infantile  paralysis,  1250 

Wyeth,  control  of  haemorrhage  during  amputation  at  shoulder-joint  by  pins 
and  tubing,  120 ;  aneurism  of  internal  carotid,  477  ;  ligature  of  external 
carotid,  490  ;  control  of  haemorrhage  during  amputation  at  hip-joint  by  pins 
and  tubing,  1134 

Yellowly,  incontinence  after  extraction  of  calculus  by  female  urethra,  1017 
Yeo  (Dr.  Burney),  temperature  in  traumatic  cerebral  abscess,  189, 
Yversen  (Copenhagen),  case  of  dilatation  of  common  hepatic  duct,  949 


Zarubin  (Kharkov),  resection  of  chest  wall  for  growth,  5S1 
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Abdomen,  gunshot  injuries  of,  881,  question  of  operative  interference  in,  882 
operation,  883 

Abdominal  aorta,  ligature  of,  621  ;  modes  of  compression,  592,  1 133  ;  aneurism  of, 
treatment  by  acupuncture,  623,  by  introduction  of  wire,  623 

Abdominal  nephrectomy,  759,  through  linea  semilunaris,  760,  through  linea  alba, 
762 ;  combined  methods,  763 

Abdominal  nephrolithotomy,  736 

Abdominal  section,  for  ligature  of  iliac  arteries,  612 ;  of  abdominal  aorta,  621, 
622 ;  for  obturator  hernia,  647  ;  proposed  as  operation  for  all  strangulated 
herniae,  648  ;  for  removal  of  renal  calculi,  736  ;  for  nephrectomy,  759  ;  acute 
intestinal  obstruction,  778;  intussusception,  787;  gunshot  injuries,  881; 
rupture  of  intestine,  892  ;  suppurative  peritonitis,  814;  tubercular  peritonitis, 
820  ;  ruptured  bladder,  1023 

Abdominal  taxis,  792 

Abnormalities  of  the  brachial  artery,  96  ;  of  the  superficial  femoral,  1165 

Abscess,  cerebellar,  from  ear  disease,  204,  207,  trephining  for,  208 

Abscess,  cerebral,  from  foreign  bodies  in  the  skull,  160,  161 ;  from  injury,  188  ; 

from  ear  disease,  204 ;  trephining  for,  206,  208  ;  sub-dural,  211 
Abscess,  hepatic,  modes  of  opening,  945 
Abscess  in  brain  or  cerebellum,  from  ear  disease,  204 
Abscess,  mastoid,  200,  202,  trephining,  203 
Abscess,  sub-dural,  211 
Abscess  of  liver,  opening,  945 
Absorbable  plates  for  abdominal  surgery,  849 
Aching  kidney,  722 

Acids,  application  of,  in  piles,  1079,  in  prolapsus,  1082 
Acupuncture  of  aneurism,  thoracic,  541  ;  abdominal,  623 

Acute  intestinal  obstruction,  759,  varieties,  777,  784,  question  of  operation  in, 
776,  778  ;  prospects  of  success,  777,  abdominal  taxis  in,  792,  operation,  778, 
formation  of  artificial  anus  in,  783,  821 

Adenoids  of  naso-pharynx,  297 

Adhesions,  of  intestine  in  strangulated  hernia,  632  ;  in  nephrectomy,  754 :  in 
cholecystotomy,  949  ;  in  ovarian  tumour,  1106,  1109,  11 10;  of  uterine  appen- 
dages, 1 1 18 

Age,  influence  of,  in  tracheotomy,  385,  in  empyema,  570,  572,  in  excision  of  the 

hip,  1 145,  in  excision  of  the  knee,  1184 
Aids  in  reduction  of  intestine  in  herniotomy,  640 ;  in  recognising  the  sac  in  hernia 

operations,  629 

Aids  to  finding  the  bowel  in  colotomy,  692  ;  in  finding  a  renal  calculus,  725,  730 
Air  passages,  foreign  bodies  in,  382,  403,  405 

Amputation,  circular  or  flap,  1 173 ;  of  arm,  97,  different  methods,  98,  skin  flaps 
with  circular  division  of  the  muscles,  98,  transfixion  flaps,  99,  combined  skin 
and  transfixion  flaps,  100,  circular,  101,  single  flap,  101,  Teale's  method,  101  ; 
Carden's,  1174;  Chopart's,  1258;  at  elbow-joint,  62,  different  methods,  62, 
long  anterior  and  short  posterior  flap,  62,  lateral  flaps,  64,  circular,  64  :  fore- 
arm, 57,  practical  anatomical  points,  57,  different  methods,  57,  skin  flaps  and 
circular  division  of  the  muscles,  57,  transfixion  flaps,  6o,  circular,  61  ;  fingers, 
impractical  anatomical  points,  1,  distal  phalanx,  2,  of  second  phalanx,  4, 
through  middle  phalanx,  5,  at  metacarpo  phalangeal  joint,  7,  of  finger,  with 
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metacarpal  bone,  9  ;  of  several  fingers,  10  ;  JW^^g^/gi^ 
upper  extremity  by  interscapulo-thoracic  method,  153  5  Gnttl  8, tlJ4 . jBg*J 
ilva -athip-ioint,  rim  1 135,  different  methods,  1 130,  contiol  01  ba,uionnage, 
S,  Farneau"  Jordan's,  1 131  anteroposterior  Haps,  1 137.  1 139.  lateral  tops, 
40  by  modified  lateral  "laps,  1 140;  Key's,  xa6a  j  through  knee- joint 
lit  by  lateral  flaps,  Ii82,by  long  anterior  and  short  posceiioi  fla 83, 
just  above  knee-joint;  1174,  leg,  1223,  lateral  AW^J^.f  2g25,  0f 
acute  necrosis,  122S,  in  compound  fractures,  123 1  ;  ^^""i. 'I62'  ? 
penis,  1047;  Pirogoff's,  1239;  at  shoulder- pint,  1 15,  dlfteicntf,metSn ' 
lean's  of  arresting  hemorrhage,  119,  lateral  flaps,  12!,  with  Penary 
exploration  (Farabeuf)  123,  Spence's,  124,  superior  and  interior  "*P*, 
deltoid  flap,  129,  anterior  and  posterior  flaps,  130  Furneaux  Jordan  met  J tod, 
i3i,  for  aneurism,  116,117;  Skey's,  1262;  Stokes-Gritti's,  1 174;  Bub*st™&*  lol°- 
1242,  Syme's,  1236,  Roux's  modification,  1238;  of  thumb,  10,  phalanges  10, 
carpometacarpal  joint,  11,  12;  of  toes,  1265,  of  great  toe,  1265  ;  lnp  er  s, 
1 157  !  through  thigh,  1169,  practical  points,  1169,  different  methods,  1109, 
mixed  anteroposterior  flaps,  1169,  by  transfixion,  1 171,  circular,  11 72,  ieaie  s, 
1261,  by  lateral  flaps,  1174;  at  wrist-joint,  45,  different  methods, ,  40,  long 
palmar  flap,  146,  equal  antero-posterior  flaps,  47,  Dubreuil  s  method,  4»> 
circular,  48,  Teale's  method,  48  , 

Anastomosis,  intestinal,  868;  with  Senn's  plates,  869,  872;  with  Murphy  s 
button,  873  ;  by  sutures  alone,  874  ;  Abbe's  method,  874  ;  Halstead  s,  87b 

Aneurism,  of  anterior  tibial,  traumatic,  1219  ;  of  aorta  and  innominate,  surgical, 
interference  in,  534,  544;  aortic,  tracheotomy  in,  401  ;  axillary,  113,  500  ;  old 
operation  for,  113  ;  cases  of,  requiring  amputation  at  shoulder-joint  116,  117  ; 
brachial,  91  ;  of  common  carotid,  476,  old  operation  for,  487  ;  of  external 
carotid,  477,  by  anastomosis  of  branches  of  external  carotid,  492  ;  of  internal 
carotid,  477,  499  ;  femoral,  1160,  1162  ;  glutaeal,  617,  old  operation  for,  619  ; 
ilio-femoral,  iliac,  inguinal,  591,  600,  1160  ;  popliteal,  1212,  ruptured,  1162  ; 
orbital,  477  ;  radial  and  ulnar,  traumatic,  50  ;  simulated  by  pulsating  tumours, 
604,  614;  subclavian  and  subclavio-axillary,  508  ;  temporal,  466  ;  vertebral, 
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Aneurism  needles,  512  ;  Durham's,  532 

Ankle,  excision  of,  1244,  for  disease,  1245,  for  injury,  1249;  erasion  of,  1247; 
amputation  at,  1236,  1239 

Ankylosis  of  elbow-joint,  65,  67 

Anterior  tibial  artery,  ligature  of,  1219,  1220,  1222 

Antiseptic  excision  of  hydrocele,  1057  ;  of  varicocele,  1062 

Antrum,  epithelioma  of,  301  ;  relation  of  a  growth  to,  303 ;  tapping,  319 

Anus,  artificial  formation  of,  in  small  intestine,  782,  821,  822,  823,  825  ;  in  large 
intestine,  687,  825,  compared  with  faecal  fistula,  823,  876  ;  closure  of  877  ; 
fistula,  1073,  fissure  of,  1081,  ulcer  of,  1081  ;  imperforate,  1098 

Aorta,  thoracic,  aneurism  of,  401,  534,  surgical  interference  in,  534,  ligature,  537, 
introduction  of  foreign  bodies  into  the  sac,  540,  galvano-puncture,  543  ;  ab- 
dominal, ligature  of,  621,  622,  623;  treatment  of  aneurism  by  acupuncture, 
623,  by  introduction  of  wire,  623  ;  haemorrhage  during  nephrectomy,  760 

Aperients,  value  of,  in  tympanites  after  operations,  819 

Aperture  slits  in  abdomen,  785 

Aphasia,  traumatic,  from  clot  in  brain,  227 

Appendages,  uterine,  removal  of,  1 1 14 

Appendicitis,  surgical  interference  in,  793,  794,  796,  800,  varieties,  793,  question 
of  operation,  794 ;  appendicitis  with  abscess,  796  ;  appendicitis  with  suppura- 
tive peritonitis,  Soo ;  relapsing,  S02 

Appendix,  different  modes  of  removal,  797 

Area,  motor,  221,  aids  in  finding,  221 

Arm,  amputation  of,  different  methods,  98,  skin  flaps  with  circular  division  of 
the  muscles,  98,  transfixion  flaps,  99,  combined  skin  and  transfixion  flaps,  100, 
circular,  101  ;  single  flap,  101,  Teale's  method,  101 

Arteriotomy  of  temporal,  466 

Arterio- venous  aneurism  at  bend  of  elbow,  91 

Artery,  abdominal  aorta,  ligature  of,  through  the  peritonaeum,  622  ;  behind  the 
peritonaeum,  623;  anterior  tibial,  ligature  of,  1219;  in  compound  fracture  1219; 
at  junction  of  upper  and  middle  third  of  leg,  1220,  at  junction  of  lower  and 
middle  third,  1222;  axillary,  ligature  of  first  part,  107,  108,  of  third  part,  42, 
old  operation,  113,  treatment  of,  when  ruptured  in  reduction  of  shoulder 
dislocation,  114;  brachial,  ligature  of,  at  bend  of  elbow,  91,  in  the  middle  of 
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the  arm,  93,  96  ;  carotid,  common,  ligature  of,  473,  high  operation,  48^  low 
485,  temporary  ligature,  485,  491,  old  operation,  487  ;  question  of  ligature  of 
common  or  external  carotid,  490;  carotid,  external,  ligature  0^490  below 
and  above  digastric,  497,  498,  carotid,  internal,  ligature  of,  499,  rareness  of 
wounds  of,  491;  dorsalis  pedis,  ligature  of,  1235;  facial,  ligature  of  467- 
femoral,  common,  ligature  of,  1157,  1161,  injury  of,  in  removal  of  growths' 
1 1 58,  question  of  ligature  of  vein,  1 158  ;  femoral,  superficial,  ligature  of  in 
Scarpa's  triangle,  1162,  wound  of  vein,  1165  ;  ligature  of  femoral  in  Hunter's 
canal,  1 165,  1167,  wound  of,  in  mid-thigh,  1 166 ;  glutaml,  ligature  of 
617,  619,  old  operation,  619  ;  iliac,  common,  ligature  of,  600,  by  anterior  in' 
cision,  605,  by  posterior  incision,  607  ;  iliac,  external,  ligature  of,  591,  by  Sir 
A.  Cooper's  method,  595,  by  Abernethy's,  597  ;  iliac,  internal,  ligature  of 
609,  612,  by  abdominal  section,  612  ;  inferior  thyroid,  see  Thyroid  arteries' 
innominate,  ligature  of,  519,  527  ;  internal  carotid,  see  Carotid  ;  internal  iliac' 
see  Iliac ;  lingual,  ligature  of,  470  ;  middle  meningeal,  haemorrhage  from' 
after  trephining,  188  ;  obturator  artery,  ligature  of,  for  wound  in  herniotomy' 
635  ;  occipital,  ligature  of,  468, ;  palmar  arches,  hasmorrhage  from,  23  • 
perona^al,  ligature  of,  1222  ;  popliteal,  ligature  of,  1212,  from  behind,  1213! 
from  in  front,  1214 ;  posterior  tibial,  ligature  of,  1215,  in  middle  of  leg,  1217,' 
in  lower  third,  1218,  at  inner  ankle,  1219;  radial,  ligature  of,  on  back  of  wrist' 
49,  in  forearm,  50,  in  lower  third,  51,  in  middle  third,  51,  in  upper  third,  51  j 
sciatic,  620,  subclavian,  ligature  of,  in  its  second  and  third  parts,  507,  509  ; 
ligature  of  first  part,  517,  in  thoracic  aneurism,  583  ;  temporal,  ligature  of,' 
466,  arteriotomy  of,  466  ;  thyroid  arteries,  ligature  of,  483,  superior,  444', 
inferior,  444 ;  ulnar,  ligature  of,  53,  in  lower  third,  53,  in  middle,  54 ;  vertebral, 
ligature  of,  502  ;  in  epilepsy,  505 
Arthrectomy,  of  elbow-joint,  77  ;  sacro-iliac  joint,  1129;  of  knee-joint,  1201  ;  of 
ankle,  1247 

Artificial  anus,  formation  of,  in  small  intestine,  782,  821,  822,  823,  825  ;  in  large 

intestine,  687,  825  ;  closure  of,  877 
Artificial  larynx,  422 

Aspiration,  of  pleura,  569,  571;  of  trachea,  392,  of  pericardium,  588;  of  bladder,  1025 
Astragalus,  excision  of,  1250,  for  disease,  1250,  for  infantile  paralysis,  1250,  for 

injury,  1250 
Atresia  ani,  1098 

Axillary  aneurism,  amputation  at  shoulder- joint  for,  117  ;  ligature  of  subclavian 
for,  508 

Axillary  artery,  ligature  of  first  part,  107  ;  of  third  part,  192  ;  old  operation,  113  ; 

rupture  of,  in  reduction  of  shoulder  dislocation,  114 
Axillary  glands,  question  of  removal  in  all  cases  of  breast  cancer,  547,  548,  551,  554 

Bacteriology,  value  of,  in  clearing  up  doubtful  renal  cases,  721 
Bag,  for  distending  rectum  in  supra-pubic  lithotomy,  994  ;  in  supra-pubic  cyst- 
otomy ;  for  removal  of  bladder  growths,  973 
Bands,  strangulation  by,  784 
Biliary  passages,  operation  on,  see  Gall-bladder 
Biliary  calculi,  removal,  951,  952,  953 
Biliary  fistula,  treatment  of,  964 

Bladder,  operations  on,  968;  growths,  969,  removal  of,  971,  972;  drainage  of, 
by  syphonage,  977  ;  resection  of  part  of,  for  growths,  977  ;  extra-peritoneal, 
977  ;  intra-peritoneal,  978  ;  complete  removal  of,  978  ;  tubercular  disease  of, 
operation  in,  979  ;  removal  of  stone  from,  see  Lithotomy,  Litholopaxy;  rupture 
of,  1022  ;  puncture  of,  1025  ;  aspiration,  1025 ;  supra-pubic  puncture, 
1026;  puncture  per  rectum,  1027,  through  the  prostate,  1027;  opening  by 
cystotomy,  102 1 

Bobbins,  decalcified  intestinal,  Mayo  Robson's,  836,  1096 ;  Allingbarns,  S3S ; 
Hayes',  839 

Bodies,  loose,  in  knee-joint,  varieties,  1208,  removal  of,  1208 
Bone  and  plates  in  union  of  intestine,  849 
Bone  crowns,  replacement  after  trephining,  177 
Bone  grafts,  restoration  of  humerus  by,  103 

Bones,  sites  of  section,  in  amputation  of  forearm,  57 ;  in  excision  of  elbow,  70 ; 

in  excision  of  knee,  1 195 
Bone  tubes,  Paul's,  for  uniting  intestine,  '847 

Brachial  artery,  ligature  of,  at  bend  of  elbow,  91,  traumatic  arterio-venous  aneur- 
ism of,  91  ;  spontaneous  aneurism  of,  94;  ligatures  in  middle  of  arm,  93,  96 
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Brain,  traumatic  abscess,  171,  188, 190;  from  otitis  media,  204  ;  foreign  bodies  in, 
212,  bullets  in,  212,  removal  of,  214 ;  knife  point  in,  171,  172  ;  iron  spike  in, 
217;  motor  area  of,  220;  operations  on,  226;  anassthetics,  effects  on,  243, 
mode  of  raising  scalp,  244,  removal  of  bone,  244,  treatment  of  brain,  240  , 
hemorrhage,  246,  mode  of  dealing  with  a  growth,  243  ;  excision  ot  cortex 
centres  for  epilepsy,  248  ;  growth  of,  localization,  220,  226,  22b  229, 
removal  of,  22S,  229,  231,  232,  237,  243  ;  growth  from  dura  mater,  232  ;  tubei- 
cular  growth,  232  ;  gummata,  234  ;  cysts,  235  ;  cysts  causing  epilepsy,  235  ; 
questions  arising  before  attacking  brain  growths.  237  ;  growths,  site,  235  ; 
depth,  235,  number,  235,  varieties,  236,  hernia  of,  after  trephining,  209,  251, 
operative  procedures  on,  243 

Breast,  removal  of,  546,  554  ;  selection  of  cases  of  breast  cancer,  553,  questions 
of  removing  the  whole  breast  and  of  clearing  out  axilla,  547,  548,  551,  554  '» 
questions  arising  before  operation,  565  ;  Thomas's  mode  of  removing  innocent 
growths,  56S 

Bronchi,  foreign  bodies  in,  405  ;  site  of  lodgment,  405,  symptoms,  405,  tracheo- 
tomy, 406,  level  of  bifurcation,' 406  ;  tracheotomy  tube  in,  405 

Bronchocele,  operations  for,  425  ;  removal  of  half  the  thyroid  for,  433,  myxoedema 
after  complete  removal  of  thyroid,  430  ;  operation  in  malignant  disease,  441  ; 
removal  of  isthmus,  438  ;  ligature  of  arteries,  443,  treatment  of  cysts,  445 ; 
enucleation  of  thyroid  adenomata,  438 

Broncho-pneumonia,  after  tongue  removal,  376 

Bubo,  ulcerating  into  femoral  vessels,  1160 

Bullets  in  the  brain,  212 

Button,  Murphy's,  S40  ;  drainage-tube  button,  956 

Caecum,  explanation  of  distension-ulcer,  in,  69S  ;  artificial  anus  in,  712 
Csesarian  section,  n  24 

Calculus,  biliary,  947;  removal,  951,  954;  crushing,  952;  breaking  up  with 
needle,  953  ;  renal,  evidence  0^714-719;  conditions  simulating,  720-724; 
removal,  724 ;  in  ureter,  741  ;  in  bladder,  difficulties  in  finding,  985 ; 
difficulties  in  extracting.  992  ;  size  of,  suited  to  lateral  lithotomy,  992  ; 
to  lithotrity  and  litholapaxy,  1004 ;  recurrence,  1007  ;  detection  of  last  frag- 
ment in  bladder,  1013  ;  treatment  of,  in  female  bladder,  1017  ;  in  male 
children  by  litholapaxy,  1017 

Callisen's  operation,  681,  691 

Callus,  compression  of  musculo-spiral  nerve  by,  104 
Cancer,  see  different  farts,  e.g.,  Breast,  Tongue,  &c. 
Carbolic  acid,  injection  of,  in  hydroceles,  1054 
Carden's  amputation.  1174,  1 175 

Carotid,  common,  ligature  of,  473  ;  high  operation,  482,  low,  485  ;  temporary 
ligature,  485,  491  ;  old  operation,  487  ;  question  of  ligature  of  common  or 
external  carotid,  490 ;  carotid,  external,  ligature  of,  490 ;  below  and  above 
diagastric,  497,  498 ;  carotid,  internal,  ligature  of,  499  ;  rareness  of  wound 
of,  491 

Castration,  1065,  1070  ;  compared  with  partial  prostatectomy,  1069 
Catgut,  intoduction  of,  into  aneurismal  sac,  540 

Caustic  paste,  zinc  chloride,  use  of,  in  rodent  ulcer,  273 ;  after  removal  of  eyeball, 

284  ;  after  removal  of  upper  jaw,  306 
Caustics,  cultivation  of  tongue  cancer  by  the  use  of,  362 

Cautery,  in  naavi,  281  ;  removal  of  the  tongue  by,  375  ;  removal  of  the  penis  by, 
1048 

Cavities  in  the  lungs,  drainage  of,  583 
Cerebellar  abscess,  from  ear  disease,  200,  204,  207 

Cerebral  abscess,  from  foreign  bodies  in  the  skull,  170,  171  ;  from  injury,  1S8  ; 

from  ear  disease,  204 ;  trephining  for,  208 
Cerebral  sinuses,  thrombosis  of,  in  ear  disease,  209 
Cerebral  localization,  220  ;  practical  value  of,  226 

Cerebral  tumour,  localization  of,  220,  226,  228,  229,  235  ;  removal  of,  228,  229, 
23°>  232>  233)  235.  236,  237>  243  ;  growth  from  dura  matter,  232  ;  tubercular 
growths,  232  ;  gummata,  234  ;  cysts,  235  ;  questions  arising  before  attack- 
ing brain  growths,  235  ;  deaths,  235  ;  number,  236  ;  varieties,  236 

Cervical  nerves,  resection  of  upper,  465 

Cheek,  slitting  the,  in  removal  of  the  tongue,  369 

Chest,  tapping  of,  569,  571 ;  nature  of  fluid  in,  serous  or  purulent,  569  ;  incision 
of,  for  empyema,  574  ;  wall,  removal  of  growths  from,  5S1 
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Choice  of  operation  in  thoracic  aneurism,  544  ;  between  lumbar  and  inguinal 
colotomy,  699  ;  between  lumbar  and  abdominal  nephrectomy,  763 ;  between 
colotomy  and  excision  of  rectum,  1084  ;  in  stricture  retention,  1035';  between 
excision  and  erasion  of  the  knee,  1201  ;  between  Syme's  and  Pirogoff's 
amputation  ;  between  excision  and  amputation  in  disease  of  the  tarsus,  12C0 

Cholecystectomy,  962  ;  cholecystostomy,  948  ;  cholelithotrity,  952 ;  choled'ocho- 
tomy,  953 

Cholecystenterostomy,  958 

Cholecystotomy,  952 

Chopart's  amputation,  1258 

Circuiting  short,  868  ;  see  also  intestinal  anastomosis 

Circular  amputation,  comparison  with  that  by  flaps,  1172;  of  arm,  97  ;  through 
elbow-joint,  62;  of  forearm,  57  ;  of  penis,  1047;  of  thigh,  1172;  through 
wrist,  45 

Circumcision,  1044 

Clamps  for  resection  of  intestine,  858  ;  Murphy's,  858  ;  Makins,  858  ;  Maunsell's, 
858 ;  Neuber's,  857  ;  Lane's,  858 ;  Rogers',  859 ;  in  piles  with  cautery' 
1078 

Clavicle,  wiring  ununited  fracture  of,  159;  removal  of,  for  growths,  158; 

operation  for  deformity  after  fracture,  161 
Cleft  palate,  best  date  for  operation,  347  ;  operation  on  soft,  349  ;  on  hard,  352 ; 

Sir  W.  Fergusson's  method,  354  ;  Mr.  Davies-Colley's  method,  355 
Closure  of  artificial  anus,  877  ;  of  biliary  fistula,  964  ;  of  salivary  fistula,  259 
Closure  or  fixity  of  jaw,  327  ;  of  feecal  fistula  and  artificial  anus,  876 
Clot  in  brain,  causing  aphasia,  227 
Cocaine,  operation  for,  in  strangulated  hernia,  627 
Colectomy,  854,  857  ;  Paul's  method,  856 

Collateral  circulation  after  ligature,  refer  to  Arteries  or  each  Artery 
Colon,  abnormalities  of,  686,  697  ;  difficulties  and  aids  in  finding,  in  colotomy, 
695 

Colotomy,  lumbar,  681,  690;  choice  of  site  in,  688,  825  ;  aids  to  find  bowel  in, 
692  ;  landmarks,  690 ;  presence  of  mesocolon  in,  696 ;  by  two  stages,  694 ; 
the  use  of  pins  in,  694  ;  inguinal,  699,  701  ;  inguinal  or  lumbar,  choice 
between,  699  ;  in  imperforate  rectum,  686  ;  right  inguinal,  712  ;  in  transverse 
colon,  713  ;  comparison  between  colotomy  and  excision  of  the  rectum, 
1084 

Coma,  in  middle  meningeal  haemorrhage,  184 
Common  iliac,  ligature  of,  600,  606,  607 

Common  femoral,  ligature  of,  11 57,  1161 ;  vessels,  wound  of,  one  or  both,  11 58 
Compound  depressed  fracture  of  skull,  operative  influence  in,  166 ;  of  limbs, 

1 128  ;  question  of  amputation  in,  1231 
Condition  of  limb  after  hip  excision,  1144  ;  of  patient  after  laryngectomy,  411 ; 

after  excision  of  rectum,  1085 
Conditions  simulating  renal  calculus,  720-724 
Condyle  of  lower  jaw,  removal  of,  327 

Congenital  dislocation  of  hip,  operative  interference  in,  1153 

Conical  trephine,  174 

Conservative  surgery  of  the  hand,  14 

Continuous,  intestinal,  suture,  827 

Contracted  palmar  fascia,  20 ;  treatment  by  subcutaneous  method,  201  ;  by 

open  wound,  22 
Cortical  centres,  excision  of,  for  epilepsy,  248 
Cranial  bones  and  dura  mater,  growths  of,  163 
Craniectomy,  linear,  238 
Croup,  tracheotomy  in,  385 
Crushing  of  piles,  1078 

Cystine  calculus  removed  by  nephrolithotomy,  738 
Cystoscopy  in  bladder  growths,  970 

Cystotomy,  1021 ;  supra-pubic  for  removal  of  growths,  971,  973 
Cysts,  dentigerous,  301  ;  of  thyroid,  445  ;  of  pancreas,  966 
Czerny-Lembert's  suture,  830 

Decalcified  bone  plates,  849,  869,  872  ;  bobbins,  836,  839,  1096 
Derangements,  internal,  of  knee-joint,  1209 
Dentigerous  cysts  of  jaw,  301 

Digital  dilatation  of  pylorus,  912  ;  contrasted  with  pyloroplasty,  914 
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Direct  transfusion,  S7  „  ,    .  ,    ,.  _  .... 

Dislocation  of  shoulder,  rupture  of  axillary  artery  during  reduction,  114, 

excision  of  shoulder- joint  for,  134,  13S 
Dislocations  of  hip,  operative  interference  in,  11 53:  traumatic  dislocations,  1 153 , 

from  disease,  1144;  congenital  dislocation,  11 54 
Distal  ligature  in  thoracic  aneurism,  56 1 
Distal  phalanx  of  finger,  amputation  of,  2 
Distance  sutures,  in  union  of  tendons,  31 

Divided  tendons,  suture  of,  27  ;  divided  nerves,  suture  of,  1297 
Division  of  contracted  palmar  fascia,  20 
Dorsalis  pedis,  ligature  of,  1235 

Drains  of  gauze,  S 19  ...  o 

Drainage  of  cerebral  abscess,  209  ;  of  lateral  ventricles,  241;  of  lung  cavities,  53, 

84;  question  of  value  of,  in  hydronephrosis,  748  ;  by  gauze,  819  ;  01  oiaaaer 

by  syphonage,  977  ;  of  peritoneal  sac,  802,  818 
Drainage-tubes,  glass  for  peritomeal  sac,  802  ;  for  intestine,  824 
Duct,  Steno's,  restoration  of,  26S 
Duodenal  ulcer,  perforation  of,  811 

Duodenostomy,  936  . , 

Dura  mater,  growths  of,  question  of  operative  influence  in,  163,  232  ;  pus  outside, 
trephining  for,  177 

Ear,  disease  of  middle,  200;  practical  points  in,  200 ;  mastoid  abscess  in,  202  ; 

abscess  in  brain  or  cerebellum,  204;  sub-dural  abscess  in,  211  ;  thrombosis 

of  sinuses  of,  209  ;  meningitis  in,  211 
Ecraseur,  in  naso-pharyngeal  polypus,  311  ;  in  removal  of  the  tongue,  373  ; 

galvanic,  375  ;  in  removal  of  bladder-growths,  974 ;  in  removal  of  penis, 

1048 

Ectopia  vesicas,  1040  ;  division  of  sacro-iliac  synchondroses  in,  1041 
Ectopic  gestation,  1 126 

Elbow-joint,  amputation  through,  62  ;  practical  anatomical  points  in,  62  ; 
different  methods,  62  ;  long  anterior  and  short  posterior  flap,  62  ;  lateral 
flaps,  61,  64 ;  circular,  64;  excision  of,  64,  68  ;  partial  excision  of,  65  ;  prac- 
tical anatomical  points,  64  ;  sub-periosteal,  68  ;  site  of  bone  section,  70 ; 
splints  for,  71  ;  passive  movement  after,  71  ;  amount  of  bone  to  be  removed, 
72  ;  test  of  success,  73  ;  repeated  excision,  73 ;  in  gunshot  wounds,  75  ; 
partial,  75  ;  unfavourable  results  of  excisioD,  76  ;  erasion  of,  77 ;  arterio- 
venous aneurism  at  bend  of,  82 

Electrolysis,  of  nsevi,  279  ;  of  naso-pharyngeal  polypus,  311  ;  in  aneurism,  543  ; 
in  hydatids,  945 

Elephantiasis,  ligature  of  trunk  vessel  in,  593 

Empyema,  influence  of  age  in,  570,  572  ;  operations  in,  573  ;  tapping,  573  ;  sub- 
aqueous drainage,  573  ;  incision,  573,  574  ;  question  of  washing  out,  576  ; 
resection  of  ribs  for,  577  ;  double,  577 

Enchondroma,  of  thumb,  12  ;  of  jaw,  302 

Enterectomy,  854  ;  for  new  growths,  854,  857  ;  for  gangrene,  861 
Enteroplasty,  880 

Enterorraphy,  826 ;  essentials  of  a  good  suture,  826 ;  the  continuous,  827 ; 
Lembert's,  827  ;  the  Czerny-Lembert's,  830;  Halstead's,  831  ;  modifications 
of  circular  enterorraphy,  832  ;  Maunsell  s,  832  ;  Mayo  Robson's  bobbin,  836, 
1096  ;  Allingham's  bobbin,  838  ;  Hayes'  bobbin,  839  ;  Murphy's  button,  840  ; 
Paul's  bone-tube,  847  ;  by  absorbable  bone-plates,  849 ;  comparison  of  ente- 
rorraphy with  the  chief  devices  intended  to  aid  or  replace  it,  850 ;  see  also 
Intestinal  anastomosis,  Resection  of  intestine 

Enterectomy,  Roger's  method,  831  ;  Maunsell's,  832  ;  Mayo  Robson's  bobbin,  836, 
1096  ;  Allingham's  bobbin,  838  ;  Hayes'  bobbin,  839";  Murphy's  button,  840  ; 
Paul's  bone-tube,  847  ;  by  absorbable  bone  plates,  849  ;  for  new  growths, 
854,  857  ;  Paul's  method  of  colectomy,  856  ;  for  gangrene,  861,  S67  ;  omental 
grafts  in,  86 7 

Enterostomy  or  formation  of  artificial  anus,  821  ;  in  small  intestine,  782,821, 

822,  823,  825  ;  in  large  intestine,  687,  825 
Epilepsy,  traumatic,  trephining  for,  192;  condition  of  parts  met  with,  193; 

results  of  operations  for,  195  ;  excision  of  centres  for,  24S  ;  ligature  of 

vertebral  in,  505 
Epispadias,  1040,  1043 
Epulis,  299 
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Erasion  of  elbow-joint,  77  ;  of  sacro-iliac  joint,  1129  :  of  knee-joint,  1201  ;  com- 
pared with  excision,  1201  ;  of  ankle-joint,  1247 

Excision,  of  lingers,  13  ;  of  thumb,  12  ;  of  wrist,  36  ;  of  radius,  55  ;  of  ulna,  55  • 
of  elbow,  64;  see  Elbow-joint,  excision  of;  of  shaft  of  humerus,  102;  of 
najvi,  281  ;  of  eyeball,  283  ;  of  condyle  of  jaw,  327  ;  of  pylorus,  912-923';  of 
shoulder-joint,  131  ;  of  spleen,  938  ;  of  hydrocele,  1057,  1857  ;  of  varicose 
veins  in  varicocele,  1062;  of  rectum,  1084,  1090;  of  hip-joint,  1141  ;  by 
posterior  incision,  1 147,  by  anterior,  1150;  of  knee,  1184,  1190;  of  ankle 
1244  ;  superior  radio-ulnar  joint,  78  ;  of  varicose  veins  of  leg,  1232  ;  of  bones 
and  joints  of  tarsus,  1249  !  °f  astragalus,  1250  ;  of  os  calcis,  125 1 

Excision  of  cervical  centres  for  epilepsy,  248 

Exostosis,  in  traumatic  epilepsy,  193  ;  removal  of,  from  adductor  tubercle 
"79 

External  carotid,  ligature  of,  490-498 

External  iliac,  591,  595  ;  Sir  A.  Cooper's  incision,  595;  Abernethy's,  597;  by 

abdominal  section,  613 
External  urethrotomy,  1030;  Syme's,  1030;  Wheelhouse's,  1031  ;  Cock's,  1033 
Eyeball,  excision  of,  283  ;  for  growths,  284 

Face,  operations  on,  2512 
Facial  artery,  ligature  of,  467 
Facial  nerve,  stretching  of,  256 

Faecal  fistula,  compared  with  artificial  anus,  823,  876  ;  closure  of,  877 
Fascia,  contracted  palmar,  operations  for,  20 

Female  bladder,  treatment  of  stone  in,  1017;  by  dilatation  of  the  urethra,  1017; 
litholapaxy,  1018  ;  vaginal  lithotomy,  1018  ;  supra-pubic  lithotomy,  1020 

Femoral  artery,  common,  ligature  of,  1157,  1161  ;  question  of  ligature  of,  in 
wound  of  femoral  vein,  1 1 59  ;  question  of  ligature  of  common  femoral  or  ex- 
ternal iliac,  1 160 

Femoral  artery,  superficial,  ligature  of,  in  Scarpa's  triangle,  1162;  injury  to 

femoral  vein  during  operation,  1165  ;  ligature  of,  in  Hunter's  canal,  1 165, 

1 167  ;  treatment  of,  by  pressure,  1166 
Femoral  hernia,  strangulated,  627  ;  operation  without  opening  the  sac,  628  ;  by 

opening  the  sac,  628  ;  complications,  632  ;  wound  of  obturator  artery,  635  ; 

radical  cure  of,  675 
Femoral  vessels,  common,  wound  of,  one  or  both,  11 58 

Femur,  exostosis  of,  removal  of,  11 79  ;  ununited  fracture  of,  operation  for,  1180 
Fibro-cartilage  of  jaw,  suture  of,  displaced,  329  ;  of  knee,  slipped,  operation  on, 
1209 

Fibromata  of  jaw,  300 

Fifth  nerve,  operations  on,  252  ;  first  division,  253  ;  second  division,  254  ;  antral, 
orbital,  pterygo-maxillary,  255  ;  Carnochan's  operation,  255  ;  third  division, 

257 

Fimbriated  papilloma  of  bladder,  970 

Fingers,  position  of  joints,  1  ;  practical  points  in  amputation,  1  ;  different  ampu- 
tations of  phalanges,  2  ;  theca,  2  ;  amputation  of  distal  phalanx,  2  ;  of 
second  phalanx,  4  ;  through  middle  phalanx,  5  ;  at  metacarpophalangeal 
joint,  7  ;  excision  of  joints  of  fingers,  13  ;  re- union  of  severed,  17 ;  webbed, 
operations  for,  18,  19 

Fissure  of  anus,  operations  on,  108 1 

Fissure  of  Eolando,  220  ;  modes  of  finding,  220,  221  ;  practical  points  in  applica- 
tion of  trephine  to,  225 

Fistula,  salivary,  operation  for  263  ;  vesico-intestinal,  6S5  ;  vesico-vaginal  after 
extraction  of  calculi  in  infancy,  1021  ;  in  ano,  1073  ;  complicated  with 
phthisis,  1074  ;  operation  for,  1074  ;  immediate  union  of,  1075 

Fixity  of  lower  jaw,  operations  for,  327 ;  excision  of  condyle,  327  ;  removal  of 
wedge  of  bone,  329 

Flail-joint  after  excision  of  elbow,  77  ;  after  excision  of  hip,  1145 

Flap  amputation,  compared  with  circular  method,  1172  ;  see  also  the  different 
amputations 

Flushing  gouge,  Barker's,  1152 

Forearm,  amputation  of,  57  ;  practical  anatomical  points  in,  57  ;  methods,  57, 

mixed,  57  ;  transfixion,  60 ;  circular,  61 
Forearm,  excision  of  bones  of,  55  . 
Foreign  bodies,  removal  of,  in  the  skull,  171  ;  knife  blade,  171,  172  ;  in  the  brain, 

operative  interference,  212  ;  bullets,  212  ;  other  bodies,  217  ;  in  air-passages, 
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3S2,  403,  405  ;  in  larynx,  382,  384,  302  ;  in  trachea,  404  ;  in  bronchi,  405  ;  in 
stomach,  990  ;  in  oesophagus,  456,  458,  910  „y,tnr, 

Fractures,  of  olecranon,  ununited,  79  ;  of  clavicle,  ununited,  159  ;  mal-umon, 
operation  for,  161  ;  of  skull,  immediate  or  recent,  trephining  in  166  ;  com- 
pound depressed,  166  ;  simple  depressed,  167  ;  punctured,  169 ;  ot  inner  wall 
of  orbit,  1 70;  of  femur,  ununited,  11S0;  of  patella,  ununited,  1204;  com- 
pound, 1229,  question  of  amputation  in,  123 1 

Frontal  sinuses,  trephining,  218 

Gag,  Dr.  Hewitt's  modification  of  Mason's,  366 

Gall-bladder,  tapping  and  incising,  948;  aspiration,  648;  cholecystostomy,  94S  ; 
cholecystotomy,  952  ;  cholelithotrity,  952  ;  choledochotomy,  953  ;  cnoie- 
cystenterostomy,  958  ;  cholecystectomy,  962  ;  for  biliary  listula,  964 

Gall-stones,  causing  intestinal  obstruction,  790 ;  simulating  renal  calculus,  723  ; 
operative  interference  in,  951,  652,  953 

Galvanic  cautery,  in  mevi,  281  ;  in  removal  of  naso-pharyngeal  polypus,  311  ;  re- 
moval of  tongue  by,  375  ;  removal  of  penis  by,  1048 

Galvano-puncture,  in  aneurism,  543  , 

Gangrene,  amputation  at  shoulder-joint  for,  116,  117  ;  of  intestine  in  hernia,  331, 
S61,  S67 

Ganglion,  palmar,  25  ;  Gasserian,  259,  262,  263 
Gant's  osteotomy,  1165 

Gasserian  ganglion,  removal  of,  259,  262,  263 
Gastric  ulcer,  perforation  of,  S05 

Gastrojejunostomy,  926,  927  ;  by  suture  alone,  92S  ;  by  Halstead's  method,  928  ; 

by  Barker's  method,  929  ;  by  Senn's  plates,  930  ;  by  Murphy's  button,  931  ; 

by  bone-bobbin,   933  ;   Von   Hacker's  method,  933  ;   Courvoisier's,  933 ; 

Wolfer's,  934  ;  Kocher's,  935 
Gastrostomy,  896  ;  compared  with  treatment  by  tubes,  897  ;  method  or  Jlowse, 

899  ;  of  Witzel,  903  ;  of  Albert,  905  ;   of  Hahn,  906  ;  for  dilatation  of 

strictures  low  down  in  oesophagus,  907 
Gastrotomy,  909  ;  for  removal  of  foreign  bodies  from  stomach,  909 ;  for  removal 

of  foreign  bodies  low  down  in  the  oesophagus,  910 
Gauze-drains,  in  peritonitis,  819 
Genu  valgum,  osteotomy  for,  1268 
General  paralysis  of  the  insane,  trephining  in,  240 
Gestation,  ectopic,  1126 

Glands,  epitheliomatous,  removal  of,  in  tongue  cancer  operations,  361,  451  ; 
scrofulous,  operative  treatment  of,  453  ;  axillary,  enlarged,  question  of  clear- 
ing out  in  removal  of  breast,  549,  551,  557  ;  of  groin,  removal  of  epithelio- 
matous, 105 1 

Glass  drainage  tubes,  Paul's,  for  intestine,  824 ;  for  peritonseal  sac,  802 
Glass  tubes,  for  drainage,  802 

Glioma,  of  brain,  228,  236,  237  ;  difficulty  of  isolating,  247  ;  of  eyeball,  284 
Glutseal  artery,  ligature  of,  617,  619  ;  old  operation,  619  ;  aneurism  of,  Macewen's 
method,  620 

Goitre,  operations  for,  425  ;  removal  of  one-half  the  thyroid,  433  ;  malignant,  441  ; 
removal  of  isthmus,  438  ;  ligature  of  arteries  for,  443  ;  cysts  of,  445  ;  enuclea- 
tion of  adenomata,  438 

Grafting  of  tendons,  33  ;  of  nerves,  1284 

Great  toe,  amputation  of,  1265 

Growths,  enchondroma  of  thumb,  12;  myeloid,  of  radius  and  ulna,  55  ;  enchon- 
droma  and  myeloid  of  upper  end  of  humerus,  135,  138  ;  of  scapula,  147  ;  of 
clavicle,  158  ;  of  scalp,  162 ;  of  cranium  and  dura  mater,  163,  232  ;  of  brain, 
228-232,  243,  247,  252;  of  parotid,  274  ;  of  eyeball,  284  ;  of  jaws,  299,  382 ; 
rodent  ulcer,  271  ;  ntevi,  278  ;  naso-pharyngeal,  309 ;  of  palate,  359  ;  of 
tonsil,  377  ;  of  larynx,  resection  for,  partial,  977  ;  complete,  3S3,  407,  408,  417, 
978  ;  of  thyroid,  425,  438,  441,  445,  456  ;  large,  deep-seated,  of  the  neck,  449  ; 
of  kidney,  749  ;  of  intestine,  removal  of,  854 ;  of  stomach,  916  ;  of  bladder, 
968,  893  ;  of  rectum,  1087  ;  of  Scarpa's  triangle,  1 158  ;  of  testicle,  1065 

Gunshot  injuries,  excision  of  wrist  for,  44  ;  excision  of  radius  and  ulna,  46  ;  ex- 
cision of  elbow,  75  ;  ligature  of  brachial,  93  ;  excision  of  humerus,  102  ; 
amputation  at  shoulder-joint  for,  115  ;  excision  of  shoulder,  133  ;  removal  of 
bullets  from  brain,  212  ;  of  abdomen,  881  ;  of  hip,  1146  ;  of  knee,  1 189 

Hematuria,  as  a  symptom  of  renal  calculus,  716 ;  as  a  symptom  of  bladder 
growth,  968 
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of  the  tongue,  363,  368  ;  in  ligature  of  common  carotid  for,  473,  478 
4S0  ;  in  splenectomy,  841  ;  from  bladder  growths,  976  ;  at  amputation  of  hip' 
control  of,  1 132  ;  from  punctured  wound  of  thigh,  1 166  ;  secondary  to  amputa- 
tion of  thigh,  1 1 67  ;  from  wound  of  leg,  12 15 
Haemorrhoids,  1075  ;  operations  on,  1076  ;  ligature,  1076  ;  clamp  and  cautery, 

1078  ;  crushing,  1078  ;  acid,  1079  :  Whitehead's  operation,  1079 
Halstead's  suture,  831 
Hamstrings,  tenotomy  of,  1279 

Hand,  conservative  surgery  of,  14  ;  amputation  of,  at  wrist,  45 

Hard  palate,  operation  on  cleft  of,  347,  349,  352  ;  Sir  W.  Fergusson's  operation, 
354  ;  Mr.  Davies-Colley's  operation,  355 

Hare-lip,  best  time  for  operation,  331  ;  points  to  inquire  into  before  operating, 
332  ;  operation  for  single,  333 ,  for  double,  339 ;  varieties  of,  339  :  sudden 
death  after  hare-lip  operation,  336  ;  question  of  treatment  of  pre-maxillary 
bone,  340  ;  mortality  after,  332,  342  ;  repetition  of  operation  for,  342 

Head,  injuries  of,  cerebral  localisation  in,  1226 

Hemiplegia,  in  middle  meningeal  haemorrhage,  183 

Hepatic  abscess,  945 

Hepatotomy,  847,  945 

Hernia  cerebri,  172,  201,  209,  230,  251 

Hernia,  strangulated,  625  ;  strangulated  femoral,  627  ;  operation  without  opening 
the  sac,  628 :  by  opening  the  sac,  623 ;  complications  of  operation,  632 ; 
inguinal  637  ;  aids  to  reduction  of  intestine,  640 ;  varieties,  641  ;  reduction 
en  masse,  642  ;  simulated  by  retained  testis,  643  ;  umbilical,  643  ;  complica- 
tions, 644  ;  question  of  radical  cure,  645  ;  obturator,  6461  radical  cure  of 
hernia,  649  ;  methods,  656 ;  of  Banks,  665  ;  Macewen's,  659 ;  Barker's,  667  ; 
Ball's,  664  ;  Bassini's,  669,  672  ;  Bennett's,  667  ;  Bishop's,  669  ;  Halstead's, 
669,  672 ;  Kocher's,  674  ;  of  femoral  hernia,  675  ;  umbilical,  675,  678 

Herniae,  with  unusual  contents,  636 

Hey's  amputation,  1262 

High  v.  low  tracheotomy,  388 

Hip-joint,  amputation  at,  1130;  Furneaux  Jordan's  method,  1131,  1135;  control 
of  hemorrhage  during,  1132;  antero-posterior  flaps,  1137,  1139;  lateral  flaps, 
1 140;  modified  lateral,  1140 

Hip-joint,  dislocation  of,  operative  interference  in,  traumatic  dislocation,  1153; 
dislocation  from  disease,  11441;  congenital  dislocation,  1164 

Hirj-ioint,  excision  of,  1 141  ;  for  disease,  1141  ;  value  of  compared  with  non- 
operative  treatment,  1141,  1142,  as  to  condition  of  limb,  1144;  for  gunshot 
injuries,  1146  ;  by  posterior  incision,  1147;  by  anterior  method,  1150 

Horsehair,  introduction  of,  into  sac  of  aneurism,  540  ;  as  sutures,  834 

Horseshoe  fistula,  1073 

Hunter's  canal,  ligature  of  femoral  m,  1165,  1167 

Hydatids  of  liver,  operations  on,  942  ;  puncture  942  ;  sudden  death  during,  943  ; 
incision,  843  ;  electrolysis,  945  ;  treatment  of  those  which  have  opened  into 

the  chest,  946  ,  .....       ,      ,  ,• 

Hydrocele,  radical  cure  of,  1053  ;  injection  of  iodine,  1053  ;  injection  of  carbolic 

acid,  1054;  antiseptic  incision  and  partial  excision  of  sac,  1057,  1105; 

occasional  inveteracy  of,  1057 
Hydrocephalus,  trephining  for,  241 

Hydronephrosis,  diagnosis  from  renal  calculus,  721  ;  nephrorraphy  for,  723  ; 

question  of  drainage,  748;  aspiration,  748  ;  nephrectomy  for,  748 
Hypospadias,  1042 

Hysterectomy,  11 19,  1121,  1122,  1123 

Idiocy,  trephining  for,  238 
Ileo-caecal  coil,  resection  of,  860 
Iliac  aneurism,  pressure  in,  591 
Iliac,  common,  ligature  of,  600,  606,  607 
Iliac  enterectomy,  857 

Iliac  enterostomy,  699,  701, 825  . 

Iliac,  external,  ligature  of,  591,  595.  597  5  by  abdominal  section,  613  ;  wound  of, 
59^ 

Iliac,  ilio-femoral.  or  inguinal  aneurism,  591,  600,  1160 
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Iliac,  internal,  ligature  of,  609,  612  ;  by  abdominal  section,  612 

Iliac  or  inguinal  colotomy,  699,  701 

Immediate  union  of  fistulre,  1075 

Imperfectly  developed  rectum,  686,  1098 

Imperforate  anus,  1098 

Importance  of  tongue  cancer,  360,  362 

Impulse,  character  of,  in  hernia,  625 

Incision  of  empyema,  573  ;  of  pericardium,  588  ;  of  hydatids  of  liver,  943  ;  of 

hydrocele,  1057 
Indian  method  of  rhinoplasty,  289 

Inflation  of  intestine  in  colotomy,  693  ;  in  intussusception,  785 
Inflation  of  intestine  with  hydrogen  gas,  792 

Infusion  of  saline  fluid,  84  , 
Inguinal  hernia,  strangulated,  637;  reduction  of  intestine,  639;  difficulties  ana 

aids,  640;  varieties,  641  ;  reduction  enmasse,  642  ;  radical  cure  of  649,  656 
Inguinal  or  iliac  colotomy,  699,  701  ;  advantages,  699,  700 
Injection  of  nrevi,  281  ;  of  hydrocele,  1053,  1054 ;  of  saline  fluid,  84 
Injuries,  gunshot,  see  Gunshot  injuries 
Injuries  of  abdomen,  881,  892,  93S,  1022 

Innocent  mammary  growths,  Thomas's  mode  of  removal,  568 

Innominate,  ligature  of,  519,  527:  aneurism  of,  surgical  interference  in,  534; 

treatment  of,  537  ;  ligature,  537  ;  introduction  of  foreign  bodies  into  the 

sac,  540;  use  of  needles,  541  ;  galvano-puncture,  543 
Internal  carotid  see  Carotid,  internal ;  iliac,  see  Iliac,  internal 
Internal  derangements  of  knee-joint,  1209 
Internal  urethrotomy,  1036  ;  two  chief  modes,  1038 
Interval  of  consciousness  in  middle  meningeal  haemorrhage,  182 
Interscapulo-thoracic  amputation,  153 

Intestinal  anastomosis  or  short  circuiting,  868  ;  with  Senn's  plates,  869,  872  ;  with 
Murphy'sbutton,873;  by suture'alone,  874;  Abbe's  method,  874;  Halstead's,  876 

Intestine  in  hernia,  reduction  of,  in  femoral,  630 ;  in  inguinal,  639  ;  difficulties 
and  aids,  631,  640  ;  adhesions  of,  632  ;  different  states  of,  633  ;  wound  of,  634 

Intestine,  obstruction  of,  acute,  777  ;  state  of  question  of  operation,  776,  770 ; 
varieties,  784;  operation  in,  778;  abdominal  taxis  in,  792;  chronic,  687; 
localisation  of  site  of,  688  ;  site  of  colotomy  in,  688,  825 

Intestine,  mode  of  exploration  of,  780 ;  mode  of  emptying,  781,  782  ;  injuries  of 
881,  892  :  gunshot,  892 

Intestine,  resection  of,  Eoger's  method,  831;  Maunsell's,  832;  Mayo  Eobson's 
bobbin,  836  ;  Allingham's  bobbin,  S38 ;  Hayes'  bobbin,  839  ;  Murphy's  button, 
840  ;  Paul's  bone  tube,  847  ;  by  absorbable  bone  plates,  849 ;  for  new  growths, 
854,  857  :  Paul's  method  of  colectomy,  858  ;  for  gangrene,  861,  867  ;  omental 
grafts  in,  867  ;  for  closing  of  artificial  anus,  878 

Intestine,  rupture  of,  892 

Intestine,  removal  of,  831,  854  ;  partial,  862  ;  see  Intestine,  resection  of, 

Intestine,  suture  of,  826  ;  essentials  of  a  good  suture,  826  ;  continuous  suture, 
827  ;  Lembert's,  827  ;  the  Czerny-Lembert,  830;  Halstead's,  831;  modifica- 
tions of  circular  enterorraphy,  832 ;  Maunsell's,  832 ;  Mayo  Eobson's  bobbin, 
838  ;  Allingham's  bobbin,  838  ;  Hayes'  bobbin,  S39  ;  Murphy's  button,  840  ; 
Paul's  bone  tube,  847  ;  absorbable  bone-plates,  849  :  comparison  of  enteror- 
raphy with  the  chief  devices  intended  to  aid  or  replace  it,  850 

Intestine,  drainage  of,  694,  783,  815,  824 

Intestine,  growths  of,  removal  of,  854,  856,  857 

Intestine,  gangrene  on  removal  of"  331,  861,  867 

Intra-peritonasal  method  in  ligature  of  iliac  arteries,  612 

Intubation  of  larynx,  398  > 
Intussusception,  785  ;  replacement  by  inflation  or  injection,  786 ;  operation  in,  ^87 
Iodine,  injection  of,  in  hydroceles,  1053 
Iron  spike  in  brain,  removal  of,  217 

Jaws,  fixity  of,  327  ;  operations  for,  327  ;  excision  of  condyle,  327 ;  Esmarch's 
operation,  329 

Jaws,  operations  on,  299  ;  upper  jaw,  removal,  299  ;  complete,  304  ;  partial,  107  ; 
growths  of,  299  ;  epulis,  299  ;  fibroma,  300;  sarcoma,  300;  carcinoma,  309  ; 
dentigerous  cysts,  301  ;  enchondroma,  302;  osteoma,  302  ;  odontomes,  302: 
questions  arising  before  removal  of  jaw,  302  ;  lower  jaw,  removal  of,  320  ; 
partial,  321;  question  of  removing  all  or  part,  322;  removal  of  half  the 
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lower  jaw,  322 ;  complete  removal  of  jaws,  325 ;  question  of  gouging  for 
growths,  326  ;  fixity  of  lower  jaw,  operations  for,  327  ;  excision  of  condyle, 
327  ;  removal  of  wedge  of  bone,  329 
Jejunostorny,  936 

Jugular  internal,  ligature  of,  in  thrombosis  of  lateral  veins,  210 
Kangaroo  tendon,  654 

Kidney,  operations  on,  714  ;  nephrotomy,  714  ;  nephrolithotomy,  714,  724  ;  aching, 
722  ;  kidneys,  condition  of  both  in  renal  operations,  738  ;  nephrectomy,  747 
753>  759;  nephrorraphy,  770;  calculus  in,  see  Renal  calculus;  differential 
diagnosis  of,  732  ;  tubercular  disease  of,  747  ;  malignant  disease  of,  749  ; 
injuries  to,  752  ;  movable  stitching  of,  770  ;  dislocation  of,  773 

Knee-joint,  amputation  immediately  above,  1174;  Carden's,  1175;  Gxitti's,  1 176  ; 
Stokes-Gritti's,  1 176  ;  amputation  through,  1 182  ;  [excision  of,  1184,  1191  ; 
for  disease,  1 184  ;  for  injury,  1189;  trans-patellar,  1192;  by  semilunar  flap, 
1193;  splint  for,  1 198  ;  erasion  of,  1201  ;  compared  with  excision,  1201  ; 
loose  bodies  in,  1208  ;  removal  of,  1208  ;  internal  derangements  of,  1209 

Laminectomy,  1292 
Landmarks  in  colotomy,  690 
Laparotomy,  see  Abdominal  section 

Laryngeal  growths,  papillomata,  383  ;  malignant  disease,  407,  409,  417 
Laryngectomy,  413  ;  partial  416  ;  modified,  419  ;  see  Larynx,  excision  of 
Laryngitis,  tracheotomy  in,  401 

Laryngotomy,  384  ;  preliminary  to  removal  of  the  tongue,  365 

Larynx,  foreign  bodies  in,  382,  384,  403;  intubation  or  tubage  of,  398;  question 
of  tracheotomy  in  ulceration  of,  syphilitic,  tubercular,  or  malignant  401,  409  ; 
scalds  of,  403  ;  excision  of,  question  of  malignancy,  407  ;  question  of  stage, 
407  ;  value  of  early  exploration,  407  ;  question  of  site,  intra-  or  extra-laryngeal, 
408;  different  operations  for  malignant  disease,  410;  laryngo-fissure,  410; 
unilateral  resection,  416  ;  total  extirpation,  413  ;  after-condition  of  patient, 
410  ;  general  condition  of  patient  prior  to,  411  ;  laryngectomy  v.  palliative 
tracheotomy,  401,  409;  removal  of  larynx  in  non-malignant  disease,  412; 
operation  of  laryngectomy,  413  ;  question  of  preliminary  tracheotomy,  413  ; 
partial  laryngectomy  416  ;  modified  laryngectomy,  419  ;  artificial  larynx,  422 

Lateral  anastomosis  of  intestine,  868 ;  with  Senn's  plates,  869,  872  ;  with  Murphy's 
button,  873  ;  by  sutures  alone,  674  ;  Abbe's  method,  874  ;  Halstead's,  876. 

Lateral  lithotomy,  985  ;  preparatory  treatment,  985  ;  passing  the  staff,  986 ;  finding 
the  stone,  985  ;  entering  the  bladder,  986  ;  with  the  curved  staff,  988  ;  with 
the  straight  staff,  989  ;  finding  and  extracting  the  stone,  990 ;  in  little 
children,  989  ;  stones  suited  to,  992 

Lateral  ventricles,  drainage  of,  244 

Leg,  amputation  of,  different  methods,  1223  ;  lateral  flaps,  1224  ;  Teale  s  method, 

1225  ;  compound  fractures  of,  1229 
Lembert's  suture,  827 
Lever,  Davy's,  1133 

Ligature  of,  abdominal  aorta,  621,  622  ;  anterior  tibial,  1219,  1220,  1222;  axillary 
107,  108,  109,  112;  brachial,  at  bend  of  elbow,  90;  in  middle  of  arm,  93 ; 
carotid,  common,  473,  482,  485,  ;  temporary  ligature,  485,  491  >  old  operation, 
487  •  question  of  ligature  of  common  or  external  carotid,  490  ;  external  carotid, 
490,497,  508  ;  internal,  499  ;  dorsalis  pedis,  1235  ;  facial,  467;  femoral  com- 
mon, 1157,  1161;  femoral,  superficial  in  Scarpa's  triangle,  1162,  1163  ;  in 
Hunter's  canal,  1165,  1167  ;  gluteal,  617  ;  iliac,  common,  600,  606,  607  ;  iliac, 
external,  591,  595,  597  ;  internal,  609,  612 ;  by  abdominal  section,  612;  inno- 
minate, 519,  527  ;  internal  carotid,  see  Carotid  ;  internal  iliac,  see  Iliac  : 
lingual,  470;  middle  meningeal,  in  trephining,  186,  187;  obturator,  in  herni- 
otomy, 635;  occipital,  468;  peroneal,  ligature  of,  1222;  popliteal,  1212, 
posterior  tibial,  121 5;  radial,  on  back  of  wrist,  49  ;  in  forearm,  5c,  51  ;  sciatic, 
620;  subclavian,  507,  509,  517  ;  temporal,  446;  thyroid,  443  ;  ulnar,  53,  54; 
vertebral,  500,  506  ;  of  mevi,  281 ;  of  naso-pharyngeal  polypus,  311  ;  of  ovanan 
pedicle,  1110  :  of  cord  in  castration,  1071 ;  of  haemorrhoids,  1076 

Ligatures  best  suited  to  large  trunks,  521 

Linear  craniectomy,  238  , 

Lingual  artery,  ligature  of,  470  ;  preparatory  to  removal  of  tongue,  ^9 

Lips,  operations  on,  331,  343  5  restoration  of  lower  lip,  343 !  of  upper,  j45  ■  scc 

also  Hare-lip 
Lisfranc's  amputation,  1262 
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Litholapaxy,  choice  between  this  and  lithotomy,  1003  ;  operation,  1008  ;  con- 
trasted with  lithotrity,  1014  ;  recurrence  of  stone  after,  1007;  in  male 
children,  1015  ;  in  the  female,  1018 

Lithotomy,  lateral,  985  !  with  straight  staff,  988  ;  with  curved  stafi,  988  ;  supra- 
pubic, 993  ;  median,  1001  ;  medio-bilateral,  1003  ;  in  the  female,  101H  ; 
compared  with  lithotrity,  1003 

Littre's  colotomy,  68 1,  699  ;  see  Inguinal  or  Iliac  Colotomy  _ 

Liver,  operations  on,  942  ;  hydatids,  942  ;  puncture,  942  ;  incision  by  one  stage, 
943  ;  by  two  stages,  944  ;  those  which  have  opened  into  chest,  946  ;  abscess, 
945  ;  cholecvstostomy,  94S  ;  cholecystotomy,  952 ;  cholelithotnty,  952 ; 
choledochotomy,  953  ;  cholecystenterostomy,  958  ;  cholecystectomy,  962 ; 
removal  of  growths  of  liver,  964  ;  for  biliary  fistula,  964 

Localization,  cerebral,  220 

Loose  bodies  in  knee-joint,  removal  of,  120S 

Lower  jaw,  removal  of,  320 ;  partial,  321  ;  question  of  removing  part,  322  ; 

removal  of  half,  322  ;  complete  removal,  325  ;  fixity,  operations  for,  327  ; 

excision  of  condyle,  327  ;  removal  of  wedge  of  bone,  329 
Lumbar  colotomy,  6S1,  690 

Lumbar  nephrectomy,  753  ;  advantages  and  disadvantages,  764,  765 

Lumbar  nephrolithotomy,  714,  724;  contrasted  with  abdominal  operation,  736 

Lung  cavities,  drainage  of,  583,  584 

Lupus,  operative  treatment  of,  269 ;  chief  types  of,  269  ;  erasion,  270  ;  scarifica- 
tion, 270 

Mal-developed  anus  and  rectum,  1098 

Mammary  cancer,  questions  arising  before  removal  of,  565  ;  removal  of,  546,  554 
Mastoid  abscess,  anatomy  of  parts  concerned  in,  200  ;  symptoms,  202  ;  trephin- 
ing mastoid  cells  for,  203  ;  abscess  in  brain  or  cerebellum  from,  204 
Mastoid  cells,  anatomy  of,  200  ;  trephining,  203 
Mastoid  veins,  thrombosis  of,  210 
Maunsell's  method  of  uniting  intestine,  832 
Median  lithotomy,  1001 

Membranous  laryngitis,  tracheotomy  in,  385 
Meningeal,  middle,  see  Middle  meningeal 

Meningitis,  as  a  complication  of  pus  between  the  bone  and  dura  mater,  180  ;  as  a 

result  of  otitis  media,  211 
Meniscus,  detached,  operation  for,  1209 
Mesenteric  vessels,  thrombosis  of,  791 
Meso-colon,  presence  of,  in  colotomy,  696 

Metacarpophalangeal  joint,  amputation  of  finger  through,  7  ;  of  thumb,  11 

Microcephalus,  trephining  for,  238,  239  ;  conditions  met  with  in,  238 

Middle  meningeal  haemorrhage,  182;  amount  of  violence  in,  182;  interval  of  con- 
sciousness in,  182;  condition  of  limbs,  183;  hemiplegia,  183;  monoplegia, 
183;  pupils,  184;  pulse,  184;  coma,  184;  respiration,  185;  state  of  scalp, 
185  ;  trephining  for,  182,  185  ;  haemorrhage  during  operation,  186  ;  prognosis, 
187  ;  groups  of  cases,  188 

Military  surgery,  excision  of  wrist  in.  44  ;  of  radius  and  ulna,  56  ;  of  elbow-joint, 
75  ;  of  shaft  of  humerus,  102  ;  of  shoulder,  145  ;  removal  of  bullets  from 
brain,  212  ;  gunshot  injuries  of  abdomen,  881  ;  haemorrhage  from  neck  after 
gunshot  injuries,  499,  501;  htemorrhage  from  iliac  arteries,  603;  excision 
of  hip,  1146 ;  excision  of  knee,  1189 

Mobilisation  of  tendons,  34 

Modified  laryngectomy,  419 

Molluscum  fibrosum  of  scalp,  162 

Monoplegia  in  middle  meningeal  haemorrhage,  183 

Morphia,  question  of  injecting,  before  operations  on  brain,  243 

Motor  area,  221 

Mouth,  restoration  of  angle  of,  346 

Movable  kidney,  770  ;  suture  of,  773  ;  cases  unsuitable  for  operation,  771 
Musculo-spiral  nerve,  need  of  clean  division  of,  in  amputation  of  arm,  99  ;  com- 
pressed by  callus,  operation  for,  105  ;  suture  of,  105 
Myeloid  growth  of  radius,  excision  of,  55;  of  ulna,  55;  of  upper  part  of  humerus, 
removal  of,  135 

Myomatous  uteri,  11 19  ;  removal  of,  by  abdominal  section,  11 19  ;  different  modes 
of  treating,  1120;  wire  constriction,  1120;  ligature  of  vessels  and  sub- 
peritoneal treatment  of  cervix,  1121  ;  complete  hysterectomy,  1122 
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Myxoedema,  after  thyroidectomy,  429 

Niiavi,  operative  treatment  of,  278  ;  electrolysis,  279  ;  excision,  281  ;  cautery,  I 

28 1  ;  ligature,  281  ;  injection,  281 
Nasal  polypi,  Banks'  method  of  clearing  out,  296 

Naso-pharyngeal  polypus,  operations  for,  301;  avulsion,  310;  ligature,  311; 
galvanic  loop,  311  ;  electrolysis,  311  ;  excision  of,  by  removal  of  bone,  311  ; 
Nolaton's  operation,  312;  operations  through  the  nose,  314;  Furneaux 
Jordan's  operation,  314;  Langenbeck's  operation,  315;  Ollier's  operation, 
315;  operations  on  upper  jaw,  316;  Maisonneuve's  and  Guerin's,  315; 
Berard's,  316;  osteoplastic  on  upper  jaw,  316;  Langenbeck's,  316;  choice 
of  operation,  317 

Naso-pharynx,  adenoids  of,  removal  of,  297 

Neck,  removal  of  deep-seated  growths  from,  449  ;  treatment  of  scrofulous  glands, 
435 

Necrosis,  operation  for,  1227 
Nephralgia,  simulating  renal  calculus,  722 

Nephrectomy,  747 ;  question  of,  during  nephrolithotomy,  732,  733,  748  ;  for 
tubercular  or  strumous  kidney,  747  ;  for  calculous  pyelitis,  748  ;  for  hydro- 
nephrosis, 748;  for  malignant  disease,  749;  for  injury,  752;  lumbar,  753; 
by  incision  in  linea  semilunaris,  759 ;  through  linea  alba,  759  ;  through 
abdominal  wall  behind  peritonaeum,  762  ;  combination  of  lumbar  and 
abdominal,  763  ;  Thornton's  combined  method,  763  ;  choice  between  lumbar 
and  abdominal  nephrectomy,  763  ;  advantages  and  disadvantages  of  each. 
764,  765  ;  for  movable  kidney,  778  ;  partial,  766  ;  statistics,  770 

Nephritis,  chronic  interstitial,  simulating  renal  calculus,  723 

Nephrolithotomy,  714,  724;  failures  to  find  a  stone,  714;  symptoms  of  renal 
calculus,  720  ;  chief  conditions  simulating  renal  calculus,  720 ;  lumbar  opera- 
tion, 724  ;  systematic  examination  of  calyces,  727  ;  question  of  nephrectomy 
during  nephro-lithotomy,  732  ;  abdominal  v.  lumbar  nephro-lithotomy,  736  ; 
calculus  in  ureter,  741 

Nephrorraphy,  770;  question  of  nephrectomy  during,  771  ;  sutures,  773  ;  movable 
kidney  complicated  with  organic  disease,  771  ;  cases  unsuitable  for  opera- 
tion, 770 ;  neurotic  tendency  and  movable  kidney,  771 

Nephrotomy,  714 

Nerves,  operations  on,  fifth,  253  ;  neurectomy  of  first  division,  253  ;  operations 
on  second  division,  254 ;  Carnochan's  operation,  255  ;  operations  on  third 
division,  257 ;  facial,  stretching,  265  ;  spinal  accessory,  neurectomy  of,  475  ; 
resection  of  upper  cervical,  465  ;  suture,  1281  ;  primary,  1281  ;  secondary, 
1 28 1 ;  nerve-stretching,  1281 

Nerve-grafting,  1284 

Nerve-stretching,  fifth,  253  ;  facial,  265 ;  spinal  accessory,  462,  1286 
Nerve  suture,  1281  ;  primary,  1281  ;  secondary,  1281 

Neurectomy,  inferior  dental,  257  ;  lingual  gustatory,  258  ;  Gasserian  ganglion,  25S ; 

Kose's  operation,  258  ;  Horsley's  operation,  262  ;  Hartley's  operation,  263 
Neurectomy  of  fifth  nerve,  253,  254,  257  ;  of  spinal  accessory,  462 
Nose,  operations  on,  286 ;  lupus,  269 ;  partial,  293 ;  complete,  286  ;  Verneuil's, 
by  double  flaps,  287  ;  Syme's,  from  the  cheek,  288  ;  frontal  method,  289 : 
Tagliacotian,  292  ;  partial,  293 ;  by  two  lateral  flaps,  293  ;  single  lateral 
flap,  294  j  Weber's  method,  285  ;  Rouge's,  295  ;  see  also  Nasal  polypi,  Naso- 
pharyngeal polypus 

Obstruction  of  intestine,  acute,  776,  777,  778  ;  varieties  of,  784  ;  question  of 
operation,  776,  778  ;  abdominal  taxis,  792  ;  formation  of  artificial  anus  in, 
822;  chronic,  localization  of  site  of,  688;  site  of  colotomy,  681,  688,  S25  ; 
colotomy,  lumbar,  681,  690  ;  inguinal,  681,  699 

Obturator  artery,  wound  of,  during  herniotomy,  635 

Obturator  hernia,  strangulated,  operation  for,  647 

Occipital  artery,  ligature  of,  468 

Occipital  nerve,  caught  in  fracture,  a  cause  of  epilepsy,  193 

Odontomes,  302  . 

OSsophagus,  operations  on,  456  ;  (esophagotomy,  456 ;  foreign  bodies,  456.  45^ 

910  ;  cesophagostomy,  460  ;  cesophagectoniy,  460 
OEsophagus,  stricture  0^896,  897.  S9S;  tubager.  gastrostomy,  S97 ;  gastrostomy, 899 
Ogston's  osteotomy,  1 27 1 

Old  operation  for  aneurism,  axillary,  113,  114  ;  carotid,  4*>7  !  common  iliac,  001  : 
glutseal,  619 
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Olecranon,  wiring  ununited  fractures  of,  79 

Oophorectomy,  1 1 14  ;  see  Uterine  appendages,  removal  of 

Operative  procedures  on  brain,  chiefly  for  removal  of  growths,  243  ;  see  Brain 

Optic  neuritis,  as  a  result  of  otitis  media,  205 

Orbit,  fracture  of  inner  wall  of,  170 

Orbital  aneurism,  ligature  of  common  carotid  for,  477 

Orifice,  pyloric  dilatation  of,  712 

Os  calcis,  excision  of,  1251 

Osteomata  of  jaw,  302 

Osteotomy,  1267  ;  of  femur,  1267  ;  Adams'  operation,  1267  ;  Gant's,  1268  ;  of 
lower  end  of  shaft  of  femur,  1268;  Macewen's,  1270;  Ogston's,  1271 ;  Barwell's, 
1272;  of  tibia,  1272;  simple,i273  ;  cuneiform,  1274;  of  great  toe,  1274 

Ostitis,  septic,  of  skull  and  its  sequelae,  178,  180 

Otitis  media,  results  of,  201  ;  mastoid  abscess,  202  ;  abscess  in  brain,  204  ;  abscess 
in  the  cerebellum,  207  ;  sub-dural  abscess,  211  ;  thrombosis  of  sinuses,  209  ; 
meningitis,  211 

Ovaries,  removal  of,  see  Uterine  Appendages,  removal  of, 

Ovariotomy,  incomplete,  1105,  1107,  11 12 

Ox-aorta  ligatures,  521 

Palate,  operations  on,  347  ;  age  for  closing  clefts  of,  347  ;  amount  to  be  closed, 

34S;  soft  palate,  349  ;  hard  palate,  352 ;  Sir  W.  Fergusson's  operation,  354  ; 

Mr.  Davies-Colley's,  355  ;  growths  of,  359 
Palmar,  fascia,  contracted,  20  ;  Adams'  operation,  20  ;  open  method,  22  ;  ganglion, 

25  ;  hemorrhage,  vessels  concerned  in,  23  ;  early  cases,  23  ;  later,  24  ;  danger 

of  inefficient  pressure,  24  ;  suppuration,  incisions,  24 
Pancreas,  treatment  of  cysts  of,  966 
Papillomata  of  larynx,  3S3  ;  of  bladder,  96S 

Paracentesis,  of  chest,  569,  571  ;  nature  of  fluid,  569;  treatment  of  serous  effu- 
sions, 570 ;  of  pericardium,  588  ;  of  bladder,  1025 
Paralysis,  in  middle  meningeal  haemorrhage,  175  ;  occasionally  absent,  176 
Parotid  growths,  removal  of,  274  ;  ordinary  mixed  growths,  275  ;  sarcoma,  275  ; 
carcinoma,  275 ;  facial  paralysis  after  removal,  276  ;  means  of  meeting 
haemorrhage,  277 

Partial  removal  of  scapula,  147  ;  of  larynx,  416  ;  of  thyroid,  433,  438 
Patella,  wiring  ununited  fractures  of,  1204 
Paul's  intestinal  drainage  tubes,  824 

Penetration,  question  of,  in  gunshot  injuries  of  the  abdomen,  881 

Penis,  amputation  of,  1047 ;  by  ecraseur,  1048  ;  circular  method,  1048  ;  flap,  1048  ; 

question  of  combined  castration,  1050 ;  more  extensive  operations,  1050 
Perforation,  of  gastric  ulcer,  805  ;  of  duodenal,  811  ;  typhoid,  812 
Pericardium,  tapping  or  incision  of,  588 
Perineal  section,  1030 ;  see  External  Urethrotomy 
Perinsaum,  ruptured,  restoration  of,  1101,  1102 

Peritonaeum,  limit  on  rectum,  1083  ;  opening  of,  in  colotomy,  686,  692.  695,  696,  700 
Peritonitis,  suppurative,  operative  treatment  of,  813  ;  tubercular,  820 
Peritonitis,  suppurative,  with  appendicitis,  800  ;  with  gastric  ulcer,  809  ;  with 
duodenal  ulcer,  811  ;  with  typhoid  ulcer,  812;  septic  interference  in,  813, 
814  ;  irrigation,  809,  817  ;  sponging,  S17  ;  diffuse  or  adhesive,  816  :  tuber- 
cular, 820 
Peronaeal  artery,  ligature  of,  1222 
Peronaei,  tenotomy  of,  1279 

Phalanges,  amputation  of,  1,  2  ;  distal,  of  finger,  2,  3  ;  of  second,  4  :  middle,  am- 

putation  through,  4  ;  of  toes,  1162 
Phimosis,  neglected,  results  of,  1044 
Phlebitis,  of  cerebral  sinuses,  in  ear  disease,  209 
Phthisis,  in  anal  fistula,  1074 

Piles,  operations  on,  107^1076;  ligature,  1076  ;  acid,  1079  j  crushing,  1878  :  clamp 
and  cautery,  1078 ;  Whitehead's,  1079  6'    '    '  p 

Pirogoff's  amputation,  1239 
Plantar  fascia,  division  of,  1277 
Plates,  absorbable,  for  abdominal  surgery,  849 

Pleuritic  serous  effusions,  569  ;  dangers  of,  570  ;  paracentesis  for,  571 

Tonsnoan  ^o?ani   °Perat\on  for  c!ear,in 8  out'        I  naso-pharyngeal,  opera- 
Pn  ,  on*  on'  3°9  ;  see  Naso-pharyngeal  polypus  ;  of  bladder,  970 
Pophtaeal  artery,  ligature  of,  1212  ;  from  the  front,  1214  ;  wound  of,  I2i2 


i332 


GENERAL  INDEX. 


Porencephalus,  238 
Porro's  operation,  1124 

Posterior  tibia]  artery,  ligature  of,  1215  ;  wounds  of,  1215 

Pre-cancerous  stage  of  tongue  cancer,  360 

Pre-maxillary  bone,  treatment  of,  in  hare-lip  operations,  340 

Pressure,  value  of,  in  palmar  haemorrhage,  24 ;  in  punctured  wounds  of  thigh, 

1 166  ;  in  punctured  wounds  of  leg,  1215 
Probe  for  exploring  bullet  wounds  of  brain,  214 

Prolapsus  of  rectum,  1082  ;  application  of  acid  in,  1082  ;  cautery,  1082  ;  excision 

1082  ;  compared  with  castration,  1069 
Prostate,  ligatme  of  internal  iliac  for  enlarged,  610  ;  removal  of  enlarged,  982  ; 

varieties  of  enlarged,  982  ;  enlarged  in  lithotomy,  914  ;  removal  of  outgrowth 

in  lithotomy,  992  ;  enlarged  in  lithotrity  and  litholapaxy,  1005  ;  puncture  of 

bladder  through,  1027;  castration  for,  1068 
Prostatectomy,  983  ;  compared  with  castration,  1069 
Pulsating  tumour  of  skull,  163  ;  of  pelvis,  simulating  aneurism,  616 
Pulse,  in  middle  meningeal  haemorrhage,  184 

Puncture,  of  hydatids,  942  ;  of  bladder,  1005  ;  aspiration,  1025  ;  supra-pubic,  1026  ; 

per  rectum,  1027  ;  through  the  prostate,  1027 
Punctured  fracture  of  skull,  169 

Pyloroplasty,  914  ;  comparison  of  with  digital  dilatation  of  pylorus,  914 
Pupils  in  middle  meningeal  haemorrhage,  184 

Pus  between  the  skull  and  dura  mater,  177  ;  question  of  trephining  for,  178;  com- 
plications usually  fatal,  180 
Pylorectomy,  915,  918, 919  ;  combined  with  gastro-duodenostomy,  923 
Pylorus,  dilatation  of,  912  ;  plastic  operation  on,  914  ;  excision  of,  915,  918,  919 
Pyuria,  value  of,  as  evidence  of  renal  calculus,  721 

Questions  arising  before,  removal  of  upper  jaw,  302;  removal  of  tongue,  361  ; 
removal  of  breast  cancer,  547  ;  exploration  in  acute  intestinal  obstruction, 
776  ;  radical  cure  of  strangulated  umbilical  hernia,  645  ;  ovariotomy,  1 105 ; 
removal  of  rectum,  1083,  1084 

Kadial  artery,  ligature  of,  on  back  of  wrist,  49  ;  in  forearm,  50 ;  in  lower  third, 
51  ;  in  middle,  51  ;  in  upper  third,  51 

Eadical  cure  of  hernia,  649 ;  Bassini's,  669,  672  ;  Bennett's,  667  ;  Bishop's,  669, 
674 ;  Halstead's,  669,  672  ;  Kocher's,  674  ;  question  of  use  of  truss  after,  653  ; 
different  methods,  656 ;  method  of  Banks',  665 ;  Macewen's,  659 ;  Barker's 
667  ;  Ball's,  by  torsion  of  the  sac,  664  ;  of  femoral  hernia,  675  ;  of  umbilical, 
645,  678  ;  value  of  term,  650  ;  operation  versus  truss,  652  ;  earliest  age  for, 
653  ;  best  form  of  suture,  654 ;  of  hydrocele,  1053  ;  by  injection,  1053,  1054, 
1056  ;  partial  excision,  1057  ;  occasional  inveteracy,  1057 

Kadio-ulnar  joint  (superior),  excision  of,  68 

Eadius,  excision  of  myeloid  growth  of,  55  ;  excision  of,  in  military  surgery,  56 
Eectal  bag,  994  ;  rectal  tube,  value  of,  in  diagnosis  of  chronic  obstruction,  689 
Bectangular  method  of  amputation  of  Teale,  1225 
Eecto-vesical  fistula,  685  ;  detection  of,  685  ;  colotomy  for,  685 
Eectum,  fistula,  1073  ;  piles,  1075  ;  pile  area,  1079 ;  fissure,  ulcer,  10S1  ;  prolapsus 
1082;  excision  of  rectum,  1083;  comparison  of  colotomy  and  excision  ot 
rectum,  1084  ;  excision  from  perinasum,  mortality  of  partial,  1084;  duration 
of  life  after,  1085  ;  comfort  given  by,  1085  ;  complete  circumference,  1086  : 
with  Murphy's  button,  1089  ;  partial  circumference,  1090  ;  Kraske  s  operation, 
1090  ;  from  vagina,  1095  ;  by  laparotomy,  1096 ;  imperfectly  developed,  I09S  ; 

Beourrence6  of  cancer  after  breast  removal,  546,  548  5  of  stone  after  lithotrity. 

Reduction  of  intestine  in  hernia,  difficulties  and  aids,  630,  631 ;  en  masse,  642 
Eemoval  of  scapula,  147;  partial,  147  i  complete,  148  ;  ^^^^^^ 
mitv  i«  -  of  clavicle,  158  ;  of  foreign  bodies  from  the  skull,  171  ;  of  foreign 
bodies  from  the  brain,  212;  of  parotid  growths,  274;  nasal  polypi,  296  ; 
adenoids,  297  ;  upper  jaw,  299,  3°4  5  nasopharyngeal  polypus,  309 ;  lower 
£w  320  tongue!  360  ■  tonsil  growths,  377  ;  tube  after  tracheotomy,  394  = 
foreign  bodies  from  bronchi,  405  5  from  air  passages,  403  ;  from  larynx  38^ 
384,  404  ;  trachea,  404,  406  ;  of  larynx,  407  !  partial,  416  ;  modified  419  ,  of 
thyroid!  425 ;  deep-seated  growths  in  the  neck.  449  :  breast,  54?  !  renal 
cafculus,  714  kidney,  747  5  biliary  calculi,  947  5  gall-bladder,  962  ;  liver,  new 
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growths,  964 ;  pancreatic  cysts,  966  ;  prostate,  982 ;  ovarian  cysts,  1 104  ; 
uterine  appendages,  11 14;  cancerous  uterus,  by  vagina,  1123;  by  abdominal 
section,  1123;  of  myomatous  uteri,  by  abdominal  section,  1119,  1121;  ot 
growths  of  the  bladder,  971,  977  ;  rectum,  1083 ;  loose  bodies  from  knee-joint, 
120S  ;  exostosis  from  adductor  tubercle,  1179;  a  meniscus,  1209 
Kenal  calculus,  differential  diagnosis  of,  720  ;  value  of  hematuria  as  a  symptom 
of,  716;  pain  and  tenderness,  717;  previous  history,  718;  frequency  ot 
micturition,  719  ;  chief  conditions  simulating,  720  ;  solvent  treatment  of  720 
Kepair  of  nose,  see  Rhinoplasty  ;  of  lips,  see  Lips ;  of  perinaeum,  see  Perineum 
Repeated  excision  of  elbow-joint,  73  ;  repeated  operation  for  hare-lip,  342 
Resection,  of  upper  cervical  nerves,  465  ;  of  ribs,  577,  578 ;  for  caries,  578  ;  tor 
recurrent  cancer  of  breast,  577  ;  empyema,  577,  578  ;  bleeding  intercostal 
artery,  581  ;  for  growths  of  chest-wall,  581  ;  of  part  of  bladder  for  growths, 
977  ;  extra-peritonaeal,  977  ;  intra-peritonaeal,  978;  complete  removal  of,  978 
Respiration,  in  middle  meningeal  hemorrhage,  185 ;  liability  to  fail  in  altered 

brain  tension,  165;  sudden  cessation  of,  in  traumatic  cerebral  abscess,  190 
Restoration  of  nose,  286 ;  of  lips,  343  ;  of  angle  of  mouth,  346  ;  of  Steno's  duct, 

268;  of  perinaeum,  1101,  1102 
Retained  testis,  simulating  strangulated  hernia,  643 
Retention  of  urine,  from  stricture,  choice  of  operation  in,  1035 
Re-union  of  severed  digits,  17  ;  of  tendons,  27  ;  of  nerves, 

Rhinoplasty,  complete,  286  ;  Verneuil's  method,  by  double  flaps,  287  ;  Syme's,  from 
the  cheeks,  288;  frontal  method,  289;  Tagliacotian,  292;  Keegan's,  293;  partial, 
293 ;  by  two  lateral  flaps,  293  ;  single  lateral  flap,  294  ;  Weber's  method,  295 

Ribs,  resection  of,  577 

Ribs,  rudimentary  condition  of  last,  importance  of,  in  lumbar  operations  on  the 

kidney,  724 
Rodent  ulcer,  operative  treatment  of,  271 
Rolando,  fissure  of,  means  of  finding,  220,  221,  223,  228 
Rouge's  operation,  295 

Rudimentary  last  rib,  importance  of,  in  lumbar  operations  on  kidney,  724 
Rupture  of  axillary  artery  in  reduction   of   shoulder  dislocations,    114;  of 

intestine,  892;  of  bladder,  1022;  of  urethra,   1028;  of  perinaeum,  1101; 

partial,  1101  ;  complete,  1102 

SAC,  hernial,  aids  in  recognising,  629 
Sacro-iliac  disease,  operations  for,  11 29 
Saline  solutions  for  transfusion,  84 

Sarcoma  of  bones  of  forearm,  55  ;  of  lumbar,  135  ;  of  scapula,  148,  151;  of  jaw, 

300  ;  of  kidney,  749 
Scalds  of  the  larynx,  treatment  of,  403 

Scalp,  fibro-cellular  tumour  of,  162  ;  occasional  state  of,  in  middle  meningeal 
haemorrhage,  185  ;  mode  of  raising  in  operations  on  the  skull  and  brain,  244 ; 
new  growths  of,  162  ;  mode  of  arresting  haemorrhage  in  operations  on,  162 

Scapula,  removal  for  growths,  147  ;  partial  removal,  147  ;  complete,  148  ;  con- 
dition of  limb  afterwards,  151  ;  together  with  upper  extremity,  153  ;  removal 
for  caries,  152 

Scarification,  in  lupus,  270 

Scarpa's  triangle,  growths  of,  removal,  1158  ;  ligature  of  femoral  in,  1 1 59,  1161, 
1162 

Sciatic  artery,  ligature  of,  620  ;  nerve,  great,  stretching  of,  185 
Scissors  operation  for  tongue  cancer,  Whitehead's,  363 
Scrofulous  glands,  operative  treatment  of,  453 
Senn's  plates,  869 
Sequestrotomy,  1227 

Serous  pleuritic  effusions,  tapping  the  chest  for,  569,  571 
Severed  digits,  re-union  of,  17 

Short  circuiting,  868  ;  see  also  Intestinal  anastomosis 

Shoulder-joint,  rupture  of,  axillary  artery  in  reduction  of  dislocations  of,  114; 
amputation  at,  115;  for  subclavian  aneurism,  116;  for  axillary  aneurism, 
117  ;  different  methods,  118  ;  different  means  of  arresting  haemorrhage,  119  ; 
by  lateral  flaps,  121  ;  oval,  121  ;  en  raquette,  121  ;  with  preliminary  explora- 
tion (Farabeuf),  123;  Spence's  method,  124;  superior  and  inferior  flaps, 
128;  deltoid  flap,  129;  antero-posterior  flaps,  130;  Furneaux  Jordan's 
method,  131 ;  excision  of,  131  ;  for  old  dislocation,  134,  135  ;  for  growths, 
I35'  r36;  by  straight  anterior  incision,  137;  by  posterior  incision,  139;  by 
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deltoid  (lap,  140  ;  site  of  bone  section,  140 ;  Davies-Colley's  partial  resection, 
140  ;  sub-periosteal  resection,  142  ;  excision  in  military  surgery,  145 

Simple  depressed  fracture  of  skull,  167 

Single  hare-lip,  333 

Sinuses,  frontal,  fracture  of,  168,  213  ;  trephining,  218 

Sinuses,  venous,  of  skull,  injury  to,  169  ;  thrombosis  of,  after  otitis  media,  209 
Skey's  amputation,  1262 

Skull,  growths  of,  163  ;  depressed  fracture  of,  operative  interference  in,  166,  168  ; 
wound  of  sinuses  of,  169  ;  septic  ostitis  and  its  sequelae,  170 ;  punctured 
fractures  of,  169;  spiculation  of  inner  table,  170;  venous  sinuses,  injury  to, 
169  ;  removal  of  foreign  bodies  from,  171,  212  ;  position  of  chief  sutures  in, 
222 ;  trephining  in  immediate  or  recent  fractures  of,  166  ;  condition  of,  in 
traumatic  epilepsy,  193 

Skin  grafting  by  Thiersch's  method,  560 

Slipped  fibro-cartilage  in  knee-joint,  1209 

Sodium  ethylate,  in  naevi,  274,  349 

Soft  palate,  operation  on,  349 

Solvent  treatment  in  renal  calculus,  719,  720 

Spicula  of  bone  in  traumatic  epilepsy,  194 

Spina  bifida,  operative  treatment  of,  1289  '■>  injection  with  Morton's  fluid,  1289  ; 

simple  tapping  and  drainage,  1290  ;  excision  of  sac,  1290 
Spinal  accessory  nerve,  operations  on,  464  ;  neurectomy  or  stretching,  462 
Spinal  column,  trephining,  1292 
Spinal  disease,  simulating  renal  calculus,  723 
Spinal  theca,  tapping,  1298 
Spleen,  excision  of,  938 

Splints,  Lister's,  for  wrist  excision,  40  ;  for  excision  of  elbow,  71 ;  Howse's,  1198  ; 

Esmarch's,  1147;  Panl's,  1147 
Steno's  duct,  restoration  of,  268 
Sterno-mastoid,  tenotomy  of,  12S0 

Stomach,  dilatation  of  orifices  of,  912 ;  pyloric,  912;  removal  of  foreign  bodies  from, 
839;pylorectomy,9is,9i8,9i9;gastroenterostomy,  926;  gastrojejunostomy,  926 

Stone  in  the  kidney,  sec  Kenal  calculus ;  in  ureter,  741 ;  in  the  gall  bladder,  see 
Biliary  calculi ;  in  the  bladder,  see  Litholapaxy  and  Lithotomy 

Stitching  the  kidney,  770 ;  after  nephrolithotomy,  729 

Strangulated  hernia,  operations  on,  635  ;  femoral,  627  ;  inguinal,  637  ;  umbilical , 

643  ;  obturator,  646  ;  see  also  Hernia 
Stretching  nerves,  1286  ;  fifth,  252 ;  facial,  265  ;  spinal  accessory,  462 
Stricture  of  rectum,  681,  1084 ;  localization  of,  in  the  large  intestine,  6S7,  688  ; 

operations  for,  681 ;  lumbar  colotomy,  681,  698  ;  inguinal,  699,  701  ;  excision 

of  rectum,  1083  ;  of  oesophagus,  896,  897,  898  ;  of  urethra,  retention,  choice 

of  operations  in,  1035 
Sub-astragaloid  amputation,  1242 

Subclavian,  ligature  of  third  part  in  amputation  at  shoulder-joint,  120;  ligature 
of  second  and  third  parts,  507,  509;  of  first  part,  516;  in  interscapulo- 
thoracic  amputation,  154;  in  thoracic  aneurisms,  538 

Sub-dural  haemorrhage,  188  ;  abscess,  after  otitis  media,  211 

Sub-periosteal  excision,  value  of,  in  elbow-joint,  68  ;  in  shoulder-joint,  142 ;  in 
tarsal  disease 

Sub-phrenic  abscess,  811 

Sulphur,  use  of,  in  tubercular  sinuses,  73 

Superior  radio-ulnar  joint,  excision  of,  78 

Suppurative  peritonitis,  operative  treatment  of,  813,  971,  973 

Supra-pubic  puncture  of  bladder,  1026 

Supra-pubic  cystotomy,  for  removal  of  bladder  growths,  973  ;  for  drainage  of 
bladder,  1022 

Supra-pubic  lithotomy,  993,  997 ;  question  of  suturing  the  bladder,  99b 

Suture  of  intestine,  826  ;  essentials  of  a  good  suture,  826  ;  the  continuous,  S27  ; 

Lembert's,  827  ;  the  Czerny-Lembert's,  830;  Halstead's,  S31  ;  modifications 

of  circular  enterorraphy,  832  ;  Maunsell's,  S32  ;  Mayo  Robson's  bobbin,  836  ; 

Allingham's  bobbin,  838;  Hayes'  bobbin,  839;  Murphy's  button,  840;  Paul  s 

bone  tube,  S47  ;  absorbable  bone  plates,  849  ;  comparison  of  enterorraphy 

with  the  chief  devices  intended  to  aid  or  replace  it,  850 
Suture  of  tendons,  27 ;  of  displaced  fibro-cartilage  of  jaw,  329  ;  of  intestine, 

826  ;  see  also  Enterorraphy  of  bladder,  1024 ;  after  supra-pubic  lithotomy, 

998  ;  of  nerves,  128 1 
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Sutures  of  the  skull,  position  of  chief,  222  ,     ,nn  fi, . .  Leuibert's  827  ; 

Sutures,  distance,  in  union  of  tendons,  31 kangaroo  tendon,  654,  L-emoerc  s,o  / 

intestinal,  826,  831  ;  horsehair,  834 
Synie's  amputation,  1236  ;  external  urethrotomy,  1030 
Sympathetic,  cervical,  injury  of,  452 
Syndesmotomy,  1277 

Syphilitic  cerebral  lesions,  operations  in,  234 
Sy peonage  of  bladder,  977 

Tabatiebe  anatomique,  49 

Tagliacotian  rhinoplasty,  292  .  .  svn. 

Talipes,  inveterate;  removal  of  tarsal  bones  for,  1254;  tenotomy  for,  127b, 

desmotomy,  1277 

Tampon-cannula  of  Hahn,  414;  of  Trendelenberg,  414  , 
Tapping  the  antrum,  319  ;  the  chest,  569,  57 1 »  the  pericardium,  5»»  >  the 

bladder,  1025 ;  the  spinal  theca,  1298 
Tarsectomy,  1249,  I252>  I254 

Tarso-metatarsal  joints,  amputation  through,  1262  Qryww„i  nf 

Tarsus,  practical  points  before  operations  on  diseased  bones,  "49  ;  removal  01 

many  tarsal  bones,  1252;  operation  of  Mickulicz,  1253;  of  r.  ±i.  Watson, 

1253  ;  excision  of  wedge  for  talipes,  1256 
Taxis,  abdominal,  792 

Temperature  in  traumatic  cerebral  abscess,  189 
Temporal  artery,  ligature  of,  466 ;  arteriotomy  of,  466 
Temporary  ligature  of  common  carotid,  485,  491 
Temporo-maxillary  joint,  excision  of  condyle,  327 

Temporo-sphenoidal  abscess,  after  otitis  media,  site,  206  ;  trephining  tor,  20s 
Tendons,   divided,  suture  of,  27  ;  tendon-lengthening,  29  ;  implantation,  32 ; 
tendon-grafting  or  transplantation,  33  ;  mobilisation,  34  ;  surrounding  wrist, 
36;  tenotomy  of,  1276  .  , 

Tendon-grafting,  33  ;  tendon  implantation,  22  ;  tendon  lengthening,  29  ;  tendon 
mobilisation,  34 

Tenotomy,  1276,  tibialis  anticus,  1276;  posticus,  1176  ;  syndesmotomy,  1277  ; 
tendo-Achillis,  1278;  peronsei,  1279;  hamstrings,  1279;  sterno-mastoid,  1280 

Testicle,  retained,  simulating  strangulated  hernia,  643  ;  growths  of,  1065  ;  tuber- 
cular, 1067  ;  syphilitic,  1068  ;  old  hasmatocele,  1068  ;  removal  of,  1070 

TetanMS,  cause  of  dyspnoea,  402  ;  tracheotomy  in,  402 

Theca  of  fingers,  2 ;  suture  of,  2 

Thigh,  amputation  through,  1169  ;  methods,  1169  ;  mixed,  1169 ;  transfixion,  1171 ; 

circular,  11 72;  Teale's,  11 74;  lateral,  1174 
Thompson's  fluid,  995 
Thoracic  duct,  injury  to,  452 

Thrombosis  of  cerebral  sinuses  after  otitis  media,  209  ;  of  mesenteric  vessels,  791 
Thumb,  amputation  of  phalanges,  10  ;  at  carpo-metacarpal  joint,  11,12;  excision 
of,  12 

Thyroid  arteries,  ligature  of,  443  ;  superior,  444  ;  inferior,  444 
Thyroidectomy,  see  Thyroid  gland,  removal  of 

Thyroid  gland,  operations  on,  425  ;  dyspnoea  from  enlarged,  425  ;  myxoedema 
after  removal,  429 ;  removal  of  one-half  and  isthmus,  433  ;  operations  on 
isthmus,  438  ;  enucleation  of  thyroid  adenomata,  438 ;  question  of  operation 
in  malignant  disease,  441 ;  operation  in  exophthalmic  goitre,  440  ;  treatment 
by  ligature  of  arteries,  443  ;  cysts  of,  operations  on,  445 

Thyrotomy,  382 ;  for  malignant  disease  of  larynx,  419 

Tibia,  osteotomy  of,  1273 

Toes,  amputation  of,  1265;  great  toe,  1265  ;  osteotomy  of,  for  sequela?  of  bunion, 

1274  -  ... 

Tongue,  pre-cancerous  disease  of,  360 ;  removal  of,  360,  363 ;  questions  arising 

before  operation,  366  ;  Whitehead's  operation,  363  ;  question  of  preliminary 

laryngotomy,  365  ;  removal  of  half  the  tongue,  368  ;  slitting  the  cheek,  369  ; 

preliminary  ligature  of  the  Unguals,  369  ;  Syme's  operation,  370  ;  Kocher's, 

371  ;  by  ecraseur,  373;  after-treatment,  375 

Tourniquet  (Lister's),  1173,  592 

Tonsil,  removal  of  new  growths  of,  377,  378 ;  Cheevers'  method,  379  ;  Czerny's, 

380  ;  Mickulicz's,  380  ;  haemorrhage  from  tonsil,  480 
Torsion  of  sac,  in  radical  cure  of  hernia,  664 
Torticollis,  operations  on  spinal  accessory,  465  ;  tenotomy,  1280 
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irachootomy,  for  membranous  laryngitis,  385  ;  age  of  patient,  385  ;  selection  of 
cases,  386  ;  nature  of  dyspnoea,  386  ;  question  of  anaesthetic,  388  ;  high  or  low 
operation,  388,  ;  after-treatment,  392,  399 ;  removal  of  the  tube,  393 ;  in 
syphilitic,  tubercular  and^malignant  ulceration  of  larynx,  401  ;  in  acute 
laryngitis,  401 ;  in  dyspnoea  from  aortic  aneurism,  and  tetanus,  401 ;  in  scald 
of  larynx,  403  ;  for  foreign  bodies  in  air-passages,  382,  384,  403  ;  in  larynx, 
406  ;  in  trachea,  403  ;  in  bronchi,  405  ;  preliminary  to  removal  of  the  larynx, 
413  ;  compared  with  laryngectomy,  401,  409 

Tracheotomy-tube  in  bronchus,  405  ;  tubes,  389 

Transfusion,  84, 87 ;  Aveling's  and  Cripps'  method,  87 ;  solutions  other  than  blood,  89 
Transplantation  of  bone-grafts,  103 

Traumatic  epilepsy,  trephining  for,  92  ;  removal  of  brain  scar  for,  193  ;  removal 

of  cortical  centres  for,  248 
Trendelenberg's  position,  981 
Trephine,  conical,  174  ;  mastoid,  2021 

Trephining,  risk  of,  166;  in  compound  depressed  fractures,  166;  simple  depressed 
fractures,  167  ;  punctured  fractures,  169  ;  in  fracture  of  inner  wall  of  orbit, 
170;  for  removal  of  foreign  bodies  from  skull,  172  ;  operation,  172  ;  precau- 
tions, 175,  176  ;  for  pus  between  skull  and  dura  mater,  177  ;  middle  meningeal 
hemorrhage,  182 ;  for  traumatic  cerebral  abscess,  161,  188  ;  for  traumatic 
epilepsy,  192  ;  mastoid  abscess,  200,  203  ;  cerebral  and  cerebellar  abscess 
due  to  otitis  media,  204  ;  removal  of  foreign  bodies  from  brain,  171,  212  ; 
removal  of  cerebral  tumours,  227,  243  ;  Prof.  Horsley's  method,  243  ;  trephin- 
ing in  Carnochan's  operation,  255;  frontal  sinuses,  218;  vertebral  column, 
1292  ;  for  injury,  1292  ;  for  results  of  inflammation,  1295  ;  for  growths,  1296  ; 
microcephalus,  idiocy,  228  ;  general  paralysis  of  the  insane,  240 

Tripier's  amputation,  1261 

Truss  after  radical  cure  of  hernia,  653  ;  after  excision  of  rectum,  1094 
Tubage  of  larynx,  398  ;  of  oesophagus,  897,  898 
Tubercular  growths  of  brain,  232,  236 

Tubercular  palmar  ganglion,  26 ;  glands,  454 ;  kidney,  diagnosis  of,  747 ;  nephrec- 
tomy for,  754  ;  peritonitis,  320  ;  disease  of  bladder,  operative  interference  in, 
979 ;  testis,  1067 

Tubes,  use  of,  in  malignant  stricture  of  the  oesophagus,  898  ;  tracheotomy,  389  ; 
for  tubage,  398  ;  Paul's,  for  drainage  of  intestine,  824 ;  glass,  for  drainage  of 
peritonseal  sac,  802 ;  Paul's  bone  tube  for  use  in  enterorraphy,  847 

Tumours  of  brain,  localisation,  228-231,  243,  252;  removal,  228-232,243,252; 
varieties  of,  236,  453 

Turpentine,  value  of,  as  a  styptic,  468 

Tympanum,  surgical  anatomy  of,  200 

Tympanites,  value  of  aperients  in,  after  operations,  819 

Typhoid  ulcer,  perforating,  812 

Ulcer,  rodent,  operative  treatment  of,  271  ;  of  tongue,  importance  of  pre-can- 
cerous  stage,  360;  anal,  1081  ;  gastric,  perforation  of,  805  ;  duodenal,  811 ; 
typhoid,  812 

Ulna,  excision  of  myeloid  growth  of,  155  ;  excision  in  gunshot  injuries,  156 

Ulnar  artery,  ligature  of ,  53  ;  in  lower  third,  53  ;  in  middle  third,  54 

Umbilical  hernia,  strangulated,  643  ;  question  of  radical  cure  of,  645 ;  radical 

cure  of,  645,  678 
Unconsciousness  in  middle  meningeal  haemorrhage,  184 
Unilateral  laryngectomy,  416  ;  removal  of  thyroid,  433 

Ununited  fracture  of  olecranon,  79  ;  clavicle,  159  ;  femur,  1180  ;  patella,  1204 
Upper  jaw,  growths  of,  299 ;  questions  arising  before  removal,  302 ;  complete 

removal,  304  ;  partial,  307  ;  removal  of,  for  naso-pharyngeal  polypus,  315 
Upper  extremity,  removal  of,  by  interscapulo-thoracic  method,  153 
Upper  Up,  restoration  of,  345 
Ureter,  calculus  in,  741 

Urethra,  ruptured,  1028  ;  stricture  of,  and  retention,  choice  of  operation  in,  1035 
Urethrotomes,  B.  Hill's,  1038  ;  Sir  H.  Thompson's,  1039 

Urethrotomy,  external,  1030;  Syme's,  1030;  Wheelhouse's,  1031  ;  Cock's,  1033; 

internal,  1036;  two  chief  modes,  1038;  comparison  of  the  two,  1039;  and 

with  dilatation,  1039 
Uteri,  myomatous,  removal  of,  by  abdominal  section,  11 19 

Uterine  appendages,  removal  of,  11 14;  indications,  11 14,  1115,  11 16;  for  fibroid, 
HIS,  1117 
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nam,  1123 
Vaginal  hysterectomy,  1123 

Vaginal  incision  for  stone  low  clown  in  ureter,  744 
Vaginal  lithotomy,  943  .  . 

Varicocele,  1061  ;  antiseptic  excision  of  veins  in,  1002 

Varicose  veins,  excision  of,  1232  ,  .  q6q  • 

Varieties  of  growths  of  jaws,  299  i  inguinal  hernia,  641  ;  bladder  giowtns,  909  , 

loose  bodies  in  joints,  1208  avillnrv 
Vein  internal  jugular,  ligature  of,  in  thrombosis  of  lateral  sinus,  210  ,  axillarj 

removal  of  part  of,  in  clearing  out  axilla,  558,  559  i  mastoid,  thrombosis  of, 

210 

Veins,  varicose,  excision  of,  1232  ,  .    .  o 

Vensesection,  81  ;  indications  for,  81,  82;  difficulties  in,  83 
Ventricles,  lateral,  drainage  of,  241 
Vermiform  appendix  in  sac  of  hernia,  637 

VeSbS'cSytrephining,  1292  ;  for  injury,  1292  ;  for  results  of  inflammation, 

1295  ;  for  growths,  1296 
Vesicointestinal  fistula,  colotomy  for,  685 
Volvulus,  78S 

Webbed  finger,  18  ;  Norton's  operation  for,  19 ;  Didot's,  19 
Wire,  introduction  of,  into  aneurismal  sac,  540,  623 

Wiring  ununited  fracture  of  olecranon,  79;  clavicle,  159;  femur,  1180;  patella, 

1204  ;  bones  in  Pirogoff's  amputation,  1241 
Wound,  of  palm,  23;  obturator  artery,  635:  punctured  and  incised,  of  thigh, 

1 166,  1215  ;  leg,  1215,  1219;  of  jugular  vein  in  ligature  of  carotid,  484;  of 

femoral  vein,  11 58,  1164,  1165 
Wrist,  ligature  of  radial  at,  49,  51  ;  of  ulnar  at,  53 

Wrist-joint,  tendons  surrounding,  36;  excision,  36;  Sir  J.  Lister's  method;  38  ; 
by  single  dorsal  incision,  41  ;  for  injury,  44  ;  for  gun-shot  injury,  44  ; 
Langenbeck's  method,  41  ;  Mayo  Eobson's  method,  43  ;  P.  Heron  Watson's 
method,  43  ;  amputation  at,  45  ;  different  methods,  46  ;  palmar  flap,_  46  ; 
equal  antero-posterior  flaps,  47  ;  Dubreuil's  method,  48 ;  Teale's,  48 ;  circu- 
lar, 48 

Wry-neck,  see  Torticollis 

Zinc-chloride,  as  a  caustic,  273,  274 
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